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Foreword 


The 1970 edition of the Minerals Yearbook marks the 89th year in 
which an annual report on the minerals industry has been published by the 
Federal Government. This edition provides a statistical record on global 
mineral industry performance during the year of review, and contains suffi- 
cient background information to interpret the year's developments. Although 
the same format has been followed as in previous editions, we direct the 
reader’s attention to the change in numbering of the individual volumes. 
The former Volume I-II, Metals, Minerals, and Fuels, has been renumbered 
Volume I; Volume III, Area Reports: Domestic, has been changed to Volume 
II; and Volume IV, Area Reports: International, has been renumbered Vol- 
ume III. The general content of the individual volumes is as follows: 

Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all 
metal, nonmetal, and mineral fuel commodities important to the domestic 
economy. In addition, it includes a general] review chapter on these indus- 
tries, a statistical summary, and chapters on employment and injuries and 
on technologic trends. 

Volume II, Area Reports: Domestic, contains chapters covering the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and the 
Canal Zone. This volume also has a statistical summary chapter, identical 
with that in Volume I, and a chapter on employment and injuries. 

Volume III, Area Reports: International, presents the latest available min- 
era] statistics for more than 130 foreign countries and discusses the impor- 
tance of minerals to the economies of these nations. A separate chapter re- 
views minerals and their relationship to the world economy. 

The continuous effort of the Bureau of Mines to enhance the value of 
the Yearbook for its readers can be aided by comments and suggestions. 
Toward that end, the constructive comments of readers will be welcomed. 


ErBURT F. Ossorn, Director 
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Minerals 1n the World Economy 


By Charles L. Kimbell! 


In 1970, the mineral industry, cornerstone 
of world industrial and economic activity, 
continued to register gains in production, 
trade, and consumption of most major com- 
modities on a worldwide basis in its effort 
to satisfy ever-growing requirements of the 
earth's expanding population, Overall world 
total industrial output, as measured by the 
United Nations' index of world industrial 
production, advanced by 4.7 percent in 1970 
over the 1969 level,2 a growth rate that was 
measurably exceeded by the growth in out- 
put of a number of major mineral com- 
modities. Most notably among major crude 
mineral products, crude oil, marketed na- 
tural gas, chromite, bauxite, potash, iron 
ore, manganese ore, mine copper, and mine 
lead registered production gains in excess 
of the indicated growth in world industrial 
output. Among major primary manufac- 
tures, aluminum and cement production 
significantly exceeded world industrial out- 
put in terms of the rate of growth. These 
commodities and a number of lesser mincral 
commodities registered gains exceeding the 
world industrial output growth rate, but 
there were several major commodities that 
failed to attain this growth rate. The most 
significant of these was crude steel output; 
other major commodities with slower 
growth rates were phosphate rock, elemental 
sulfur, and mine zinc (the latter actually 
registered a decline in production), 

Although comprehensive data on world 
trade in major mineral commodities during 
1970 was not available at this writing, avail- 
able information assures that the levels of 
trade reached in 1969 were exceeded in 
1970, Preliminary figures on trade in crude 
oil, the overwhelmingly dominant single 
commodity traded, indicate that shipments 
advanced by over 14 percent to about 1,033 


million tons in 1970.3 Trade in refined 
petroleum products increased by 5.4 percent 
between 1969 and 1970, reaching 230 million 
metric tons. 

In keeping with the recorded and in- 
ferred growth in production and trade of 
mineral commodities, all available informa- 
tion points to significant increases in con- 
sumption of most mineral commodities in 
1970. Although average annual prices at a 
number of major mineral commodities for 
1970 were higher than the 1969 average 
annual level, there were major exceptions 
(most notably steel prices) and a review of 
monthly figures for several commodities 
showed a downturn during the latter part 
of the year, 

The two major areas of international 
hostilities—Southeast Asia and the Near 
East—continued to influence mineral com- 
modity supply patterns in 1970. In South- 
east Asia, despite reductions in U.S. troop 
commitments, consumption of fuels for mili- 
tary operations continued at a relatively 
high level, one far in excess of the modest 
civilian requirements for that region. In the 
Near Fast, despite the absence of major 
military efforts, the continued closure of 
the Suez Canal as a route for mineral com- 
modity (chiefly oil) shipments to Europe 
remained a factor in the European oil price, 
and further pipeline closures within the 
area also had a measurable impact on sup- 
ply patterns. 


1 Physical scientist, Office of Technical Data 
Services. 

2 The United Nations’ index of world industrial 
production for 1970, as reported in the United 
Nations Monthly Bulletin of Statistics for August 
1971, stood at 157 (base 1963—100), 7 index 
points higher, or 4.7 percent above the 1969 level 
recorded in the same source. 

3 British Petroleum Co. Ltd. Statistical Review 
of the World Oil Industry 1970. London, 1971, 
24 pp. 
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Space limitations preclude a detailed re- 
view of the world’s 1970 mineral reserve 
supply situation on a commodity-by-com- 
modity basis. In general terms, it should be 
noted that on a worldwide basis, no critical 
shortage in the reserve of any important 
mineral commodity is foreseen in the im- 
mediate future, but in the longer range 
view, to the end of the present century, for 


example, there are a number of commod- 
ities for which the adequacy of reserves 
is questionable in view of demand forecasts, 
The worldwide adequacy of reserves for the 
immediate future, of course, does not pre- 
clude shortages of some commodities, within 
some areas or even on a worldwide basis, 
resulting from temporary supply-demand 
imbalances. 


PRODUCTION 


The value of world crude mineral produc- 
tion in 1970 was estimated at roughly 
$97,600 million, an increase of about $5.5 
million over the 1969 revised estimated level 
of $92,100 million.4 As in the past, compre- 
hensive, statistically consistent data on the 
value added by processing of these materials 
in mineral industry plants in the various 
nations are not available, but for 1970, an 
estimate of $220,000 million is regarded as 
conservative. 


PRODUCTION INDEX PATTERNS 


United Nations production indexes for 
various sectors of the world’s mineral indus- 
try (excluding that of Communist Asia) and 
for major groups of countries are presented 
in table 1. This series, using 1963 perform- 
ance as the base point, indicates that all 
phases of the mineral industry registered 
gains in 1970 compared with their 1969 
performance, and that all crude extractive 
sectors except coal exceeded the growth rate 
for all industrial production. Among the 
mineral-processing sectors, base metal proc- 
essing registered a smaller increase than did 
total industrial production, so that the level 
of the 1970 index for base metal processing 
remained below that for overall industrial 
production. The nonmetallic mineral proc- 
essing sector index registered gains in ex- 
cess of those recorded for overall industrial 
production; the coal, petroleum, and chemi- 
cal industry production index, which in- 
creased markedly in 1969 and for that year 
stood considerably above the general indus- 
trial production index, again in 1970 regis- 
tered a significant gain, placing this industry 
sector once again in the forefront of the 
various sectors of industry that comprise the 
world's total industrial operations. 

Examining the extractive mineral indus- 
try by its major component sector—metal, 


coal, and petroleum (including natural 
gas)—the pattern of growth of each varied 
considerably, contributing to a general rise 
in the index for the overall extractive in- 
dustry in the first half of 1970, a slight 
decline in the third quarter, and a signifi- 
cant rise to new highs in the fourth quarter. 
Metal mining began 1970 with an index 
3 points below that of the total extractive 
industry and 1 point above that registered 
for the fourth quarter of 1969, advanced 
more sharply than the total extractive in- 
dustry in the second quarter into the third 
quarter, and registered a decline in the 
fourth quarter. The index for coal mining 
in the first quarter stood on a par with the 
fourth quarter 1969 level, then declined 
through the second and third quarters and 
again increased in the fourth quarter, 
following the traditional pattern of poor 
results during the Northern Hemisphere 
summer months. Petroleum and natural gas 
extraction showed a gain over fourth-quar- 
ter 1969 results in the first quarter of 1970, 
maintained that level in the second and 
third quarters, and advanced sharply in 
the fourth quarter; the bulk of the overall 
increase was attributable on a regional 
basis to consistent increases in performance 
of the industry in Africa and the Near East. 
The nations of Communist Europe, after a 
very modest increase in crude mineral pro- 
duction between 1968 and 1969, recorded a 
substantial increase in the first quarter of 
1970, a slight additional increase in the 
second quarter, a decline in the third 
quarter, and a recovery to the first quarter 
level in the fourth quarter, with the result 
that the annual average index was 9 points 
higher than that for 1969. In terms of the 
annual average index, the non-Communist 

* For details on basis for estimation, see subse- 


quent portion of this section titled Value of World 
Mineral Production. 
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world registered a 9- point gain in 1970 to 
a level of 140 percent of that of 1963; chieflv 
as a result of gains in the less developed 
countries of Latin America, Africa, and Asia 
and in Australia. 

Considering the mineral processing in- 
dustry sectors in terms of their performance 
during 1970, world base metals enterprises 
showed a modest growth comparing the 
first quarter of the year with the last quar- 
ter of 1969, edged upward slightly in the 
second quarter, declined in the third quar- 
ter to a level below that of anv quarter 
since the second quarter of 1969, and edged 
only slightly upward again in the fourth 
quarter; thus the overall gain of 4 points 
in the annual average index number for 
1970 compared with that of 1969 was wholly 
due to the increases of the first half of the 
year, which were more than enough to 
compensate for the poor returns in the 
second half. Nonmetallic mineral processing 
operations had a relatively poor first quar- 
ter, falling 5 points below their fourth- 
quarter 1969 level of 154 percent of 1963 
activity, but recovered sharply (14 points) 
in the second quarter, registered a 1-point 
decline in the third quarter, and main- 
tained that level in the fourth quarter. In 
the case of the petroleum and coal process- 
ing and chemical industry, growth was 
fairly steady through the year, except for a 
slight decline in the third quarter. 

On a regional basis, the Communist coun- 
tries of Europe showed greater growth in 
processing industry operations than they did 
in the extractive industries, and for another 
year showed greater gains relative to their 
1963 performance than did the world's 
non-Communist countries. However, it 
should be stressed that these gains are 
solely relative to performance of the indus- 
tries of these two areas in 1963, and the 
reader should consider the relative per- 
formance of these two areas in terms of 
quantitative output, for the gains of the 
Communist nations are from a lower base 
level in terms of quantitative output of 
most commodities. 


QUANTITATIVE COMMODITY OUTPUT 


Table 2 summarizes total world output 
of a number of mineral commodities for 
1968—70; table 3 gives the regional distribu- 
tion of 1970 output of these commodities 
in terms of percent of world total. Tables 
within the statistical summary section of 


this chapter provide details on distribution 
of output of selected major commodities by 
major producers for 1968-70. 

Nonfuel Mineral Commodities.—Of the 
39 metallic mineral commodities listed in 
table 2, 31 registered increases in production 
in 1970 compared with 1969 results, one 
was essentially unchanged, and declines 
were recorded for the remaining seven. Al- 
though the 1970 data are in general pre- 
liminarv and subject to revision, examina- 
tion of detailed data for the producing 
countries indicates that in all likelihood, 
these declines are actual and will not be 
eradicated by inclusion of additional, as 
vet unreported, tonnages. In terms of per- 
centage change, the leading metal commodi- 
ties among those registering gains were 
nickle (up 28.8 percent), columbium-tanta- 
lum concentrates (up 27 percent), refined 
cobalt (up 23.5 percent), platinum-group 
metals (up 22.9 percent), and mine cobalt 
(up 20.3 percent). The most significant de- 
clines among metals were those registered 
for selenium (14.2 percent), tellerium (9.5 
percent), and cadmium (8.8 percent). From 
the viewpoint of actual tonnage increase, 
the gains by iron ore, pig iron, and crude 
steel were overwhelmingly dominant, fol. 
lowed bv those registered for bauxite, alu- 
mina, manganese ore, aluminum ingot, 
chromite, and copper (both mine and 
smelter); none of the commodities register- 
ing declines showed a substantial decline in 
terms of tonnage, considering total metal 
output tonnage. 

Among the 23 industrial nonmetallic 
mineral commodities for which world out 
put data are listed in table 2, 15 showed 
higher production levels in 1970 than in 
1969, and eight registered declines. The 
most significant increases in terms of per- 
cent growth were in the cases of strontium 
minerals (28.3 percent), gem diamond (16.5 
percent), magnesite (9.2 percent), potash 
(8.9 percent), and fluorspar (7.8 percent); 
the only sizable percentage decline was that 
registered by vermiculite (7.3 percent). On 
a tonnage basis, the 29-million-ton increase 
in cement output, the 6.8-million-ton in- 
crease in salt output, and the 3.5-million-ton 
increase in phosphate rock production were 
the most prominent gains and the 816,000 
decline in gypsum was the most substantial 
shortfall. 

Tables 30 to 45 in the statistical summary 
of this chapter give details of output of 
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selected major nonfuel mineral commodities 
(both metals and nonmetals) by major pro- 
ducers for 1968—70. 

Mineral Fuel Commodities.—Preliminary 
data indicate that world production of 
energy commodities in 1970 reached a new 
high in terms of standard coal equivalent 
(SCE), as output of all major crude mineral 
fuels reached new production highs. World 
output of commercial energy commodities 5 
totaled almost 7,022 million metric tons 
SCE, compared with nearly 6,526 million 
tons in 1969 and 6,144 million tons in 1968. 
Each of the commercial energy sources 
listed in table 2 registered new record highs 
in 1970; previous record highs for all had 
been the 1969 levels. In 1970, for the fourth 
consecutive year, crude oil ranked as the 
leading source of energy on a percentage 
basis, and continued to increase its share 
of the total, as did natural gas; both gained 
at the expense of coal, and hydrogeothermal- 
nuclear power retained a consistent share of 
the total as shown in the following tabula- 
tion: 


Share of total energy 
Energy source production (percent) 
1968! 1969! 19701 
Coal (including lignite).. 37.0 35.7 34.4 
Petroleum z 3 41.4 42.0 42.8 
Natural gas 19.4 20.0 20.5 
Hydro, geothermal, and 

nuclear electricity..... 2.2 2.3 2.3 
Total. 100.0 100.0 100. 0 


1 Based on data in United Nations. World Energy 
Supplies 1966-69. Statistical Papers, Series J, No. 14, 


New York, 1971 p. 10. 
2 Estimate, based on extrapolation of United 


Nation's data for 1969 using world production data 
for listed commodities reported to and published by 
the U.S. Bureau of Mines. 

Among the energy products listed in table 
2, Which include not only the primary 
energy sources but such processed items 
as coke and fuel briquets (mainly from 
coal), available 1970 output data show gains 
for all commodities except fuel briquets. 

Tables 46, 47, and 48, respectively, give 
output of coal, natural gas, and crude oil, 
for 1968-70 by major producing countries. 


VALUE OF WORLD MINERAL PRODUCTION 


The total value of world crude mineral 
production cannot be derived simply by 
totaling figures reported by the various 
countries, chiefly because: (1) some nations 


fail to report production values for produc- 
tion of some or all of their output at the 
crude mineral stage and (2) reporting of 
production of some commodities (notably 
clays, sand and gravel, stone, and other 
crude nonmetallics) is incomplete or wholly 
nonexistent in many nations, It should also 
be noted that the definitions of "mineral 
industry" and “mineral commodities" differ 
rather widely around the world; crude con- 
struction materials at times are included 
under the construction industry, some com- 
modities regarded in the United States as 
mineral commodities are included as chemi- 
cal industry products elsewhere (such as 
bromine, iodine, and fertilizer materials), 
and some are even included with food 
products (as in the case of salt in some 
nations). 

The most comprehensive study on value 
of world mineral output is the series of 
articles in the French monthly journal, An- 
nales des Mines, which has been released 
at approximate 5 year intervals since shortly 
after World War II. Data in this chapter 
are based on the most recent of this series, 
extrapolated to 1970 and expanded to in- 
clude a more complete list of mineral com- 
modities than that contained in the source 
publication. 

The source article provides estimates of 
the total world production value for 53 
major mineral commodities for the year 
1968. Wherever possible, reliable reported 
national value figures have been used, but 
where reliable data are lacking, an average 
world price for the commodity in question 
has been applied to the reported (or esti- 
mated) production tonnage. 

In this chapter, the world value reported 
in the source publication has been increased 
by a factor of 13 percent to compensate for 
commodities not covered in the source. This 
factor has been derived by comparing 
United States value figures for commodities 
not covered in the source with total re- 
corded United States crude mineral produc- 
tion value. Although this factor may be of 
questionable value when applied to the less 
developed countries of Africa, Asia, and 


5 Excludes wood, charcoal, bagasse, animal dung, 
and other minor fuels, although such fuels are 
used as commercial fuels in some countries, and 
in a few nations, account for a significant part of 
total energy production. 

€ Callot, F. Production et de la Consommation 
Mondiale des Minerais en 1968. Annales des 
Mines, No. 1, January 1971. 
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Latin America, it is believed that it has 
reasonable validity for the major industrial- 
ized countries of the world. Using the 
estimated total 1968 world crude mineral 
output value derived as indicated in the 
previous paragraph, the 1968 figure has 
been extrapolated to 1970 utilizing United 
Nations indexes of crude mineral produc- 
tion. (See table 1 of this chapter for United 
Nations index numbers.) 


Although it has proved possible to esti- 
mate the total world 1970 crude mineral 
production value in this manner, the 
country-by-country and commodity-by-com- 
modity details of the Annales des Mines 
study cannot be so extrapolated with any 
reasonable degree of accuracy considering 
the time available for such a study. There- 
fore, utilizing only the data presented in 
the source publication, tables 4 and 5 have 
been prepared, detailing the distribution 
of world crude mineral production in 1950, 
1963, and 1968 for 53 commodities on a 
country (table 4) and commodity (table 5) 
basis. 

Tbe geographic distribution of crude 
mineral production on a value basis may be 
considered from three viewpoints. First, 
examining simply the relative ranking of 
the various nations, the United States and 
the U.S.S.R. ranked first and second re- 
spectively, from 1950 through 1968 (and 
almost unquestionably through 1970). Of 
other individual countries listed in table 4, 
mainland China made the most impressive 
gain in ranking, rising from 17th in 1950 
to fourth in 1963, a position which it re- 
tained in 1968 despite a decline in output 
value, just behind third ranked Canada. 
Libya, almost solely on the basis of crude 
oil production, rose from the status of 
insignificant output in 1950 to eighth rank 
by 1968, but the value of its 1968 output 
was only slightly better than one half that 
of mainland China. Other countries register- 
ing marked increases in rank between 1950 
and 1968 were North Korea, Algeria, Brazil, 
and Iraq. The most prominent loss in rank 
was that of Belgium (from 12th in 1950 to 
40th in 1968); other notable declines were 
registered by the Netherlands, Sweden, 
Spain, France, Malaysia, and India. 

Second, considering the geographic dis- 
tribution of crude mineral production value 
in terms of the actual dollar value, every 


one of the 40 countries listed individually 
in table 4 registered a gain between 1950 
and 1968 except Belgium, in which case 
1968 output value was less than one half 
of the 1950 level owing chiefly to reduced 
coal production. Between 1963 and 1968, 
however, 11 nations registered declines in 
actual cash value of production. The coun- 
tries registering declines were industrialized 
nations of Europe with two exceptions— 
mainland China and Venezuela. Included 
were three countries in communist Europe 
(Czechoslovakia, East Germany, and Poland) 
and six in Western Europe (Belgium, 
France, West Germany, the Netherlands, 
Sweden, and the United Kingdom). 

Third, examining the geographic distribu- 
tion of value from the viewpoint of percent 
of total accounted for by each country, it is 
perhaps most significant to note that al- 
though the United States has retained first 
rank, its share of the total has been steadily 
eroded and that of the second-ranked 
U.S.S.R. has consistently increased. Of the 
40 top-ranked countries (in 1968) listed 
individually in table 4, 19 may be classed 
as developed countries and 21 as developing 
nations. Of the developed countries, 11 (the 
United States, West Germany, the United 
Kingdom, Poland, France, Japan, Czecho- 
slovakia, Spain, Sweden, the Netherlands, 
and Belgium) showed declines in their per- 
centage share of total world value of output 
between 1950 and 1968, and eight (the 
U.S.S.R., Canada, Republic of South Africa, 
Australia, East Germany, Romania, Italy, 
and Yugoslavia) showed gains in share. In 
contrast, 16 of the developing nations 
gained in relative share of the total and 
only five declines. It also should be noted 
that of the eight developed nations listed 
above as registering gains between 1950 
and 1968, the first four all had sizable areas 
of relatively untouched land from the view- 
point of mineral extraction in 1950. 

Another aspect of the percentage distribu- 
tion of total output value that is worthy 
of note is the fact that aside from the 
United States and the U.S.S.R., no other 
single nation has accounted for 6 percent 
or more of the total in any of the 3 years 
listed, and only 19 individually accounted 
for between 1 and 6 percent each of the 
total in 1968 (there were 14 such countries 
in 1963 and 16 in 1950). 
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. Reviewing the commodity distribution of 
world crude mineral production value (table 
5) from the viewpoint of numerical ranking 
of commodities, probably the most impor- 
tant single change between 1950 and 1968 
was the displacement of coal by crude oil 
as the first-ranked commodity, a situation 
which would remain true even if lignite 
(reported separately in the table) were 
added to anthracite and bituminous coal. 
Also of significance is the advance of na- 
tural gas from sixth rank to third, par- 
ticularly when it is noted that the data 
presented is only a measure of marketed 
production, excluding the large quantities 
presently produced along with crude oil in 
a number of countries and reinjected to 
reservoirs or simply flared without being 
used, owing to lack of access to markets. 
Considering the commodity distribution 
of world crude mineral output value on the 
dollar basis, it is significant to note and 
comment briefly on the few declines regis 
tered between 1950 and 1963 and between 
1963 and 1968, rather than to emphasize the 
pattern of increase that has prevailed for 
most of the 26 listed commodities. Compar- 
ing 1968 levels with those of 1950, only 
lead and zinc registered declines, and these 


were wholly due to price falls rather than 
to declines in output. Comparing 1968 
levels with those of 1963, and considering 
the 26 commodities listed individually in 
the table, five showed a lower value in 1968 
than in 1963 (anthracite and bituminous 
coal, lignite, gold, uranium, and mangan- 
ese) and of these, only uranium was pro- 
duced in a smaller quantity in 1968 than 
in 1963, with the declines for all except 
uranium then being a result of lower unit 
prices. 

From the viewpoint of the percentage 
share of total crude mineral production 
value accounted for by each of the 26 
commodities listed individually, probably 
the most striking feature is the overwhelm- 
ing perponderance of the total accounted 
for bv fuel commodities. In 1968, fuels 
including uranium accounted for 72.72 per- 
cent of the total. It should be noted, how- 
ever, that this fuels total has declined from 
the 76.62 percent recorded for 1963 and the 
77.74 percent recorded for 1950 (with ura- 
nium excluded), and that although the 
fuels total has fallen off, this is almost 
wholly the result of declines registered by 
coal and lignite. Crude oil and natural gas 
have regularly shown increases. 


TRADE 


GENERAL TRENDS 


In 1970, the aggregate value of world 
mineral commodity trade undoubtedly ex- 
ceeded the estimated $71,990 million level 
attained in 1969, but data available at this 
writing was not sufficiently complete to pro- 
vide a basis for estimation of the 1970 level 
with any certainty. Despite the absence of 
complete 1970 trade data, it was apparent 
that during this year, as in 1969, the less 
industrialized countries continued to expand 
their output of mineral commodities for 
processing in the developed countries at a 
greater rate than the developed countries 
increased internal production of these ma- 
terials. The 1970 aggregate value of mineral 
commodities traded was increased over that 
of 1969 both by increased shipments of 


crude and partly processed mineral com- 
modities from the less developed countries 
to developed countries, and by a greater 
flow of mineral semimanufactures from de- 
veloped countries to the less industralized 
nations, as the latter's requirements for such 
materials continued to increase. As in recent 
years, another contributing factor to the 
higher value of mineral commodity trade 
was the continued climb of prices paid for 
many minerals. 

In 1969, the latest year for which largely 
complete trade returns are available on a 
worldwide basis, mineral commodities in 
aggregate were estimated to have accounted 
for 26.2 percent of total commodity trade, 
a lower share of the total than in any year 
1965-69 except for 1966, as shown in the 
following tabulation: | 
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Estimated Mineral 
value of all Increase — coramodities' 
mineral relative to share of all 
Year commodities previous commodities 
traded ! year traded 
(million (percent) (percent) 
dollars) 
1965. ..... r 49,880 9.3 26.8 
1966...... r 53,070 6.4 26.1 
1967 56, 540 r 6.5 26.4 
1968...... r 63,550 r 12.4 r 26.6 
1969. 71,390 12.3 26.2 
r Revised. 


! Value estimated from data on major mineral com- 
modities appearing in table 6, to which have been 
added a factor for mineral commodities not included 
in that table. The factor added is based on comparison 
of complete mineral trade value returns for selected 
countries with data given for these same countries in 
the source for table 6, which includes only the selected 
mineral commodity groups specified in the footnotes 
to that table. This comparison indicates that the re- 
corded mineral commodities listed in table 6 repre- 
sent about 81.5 percent of total mineral commodity 
trade. 

Although the share of total commodity 
trade value accounted for by mineral com- 
modities was at a low point for recent years, 
it should be stressed that this did not result 
from any lessening in the growth rate for 
mineral commodity trade value. To the 
contrary, the 12.3-percent increase in value 
of mineral commodity trade between 1968 
and 1969 was only marginally less on a 
percentage basis than that between 1967 and 
1968, and in terms of dollars, was actually 


greater. 


COMMODITY GROUP TRADE PATTERNS 


Table 6 gives the value of world export 
trade in major mineral commodity groups 
for 1965-69 and provides for comparative 
purposes the value of total world com- 
modity exports. Although each major group 
of mineral commodities has shown an un- 
broken growth trend during 1965-69 (except 
for iron and steel, which declined fraction- 
ally between 1965 and 1966), there have 
been significant variations in the proportion 
of total major mineral commodity trade 
accounted for by each of the principal 
groups of these commodities, as shown in 
table 7. These variations are the result of 
different growth rates registered by the 
several commodity groups listed. 'These 
growth rates are given in table 8. The 
patterns of generally declining proportion 
of total major mineral commodity trade ac- 
counted for by ores, concentrates and scrap, 
a pattern extending from 1964 (or before) 
through 1968, was reversed in 1969, with 
these commodities accounting for slightly 
more of the total than in 1968. Iron and 
steel and nonferrous metals also showed 


gains in share of total over those of 1968; 


the former exceeding the share that it held 
in any year since 1964 except 1965, the lat- 
ter reaching a higher level than any since 
1964. Crude nonmetals registered a small 
decline in share of total; the only significant 
downturn in share of total was that of 
mineral fuels, which fell to a lower level 
than any recorded during 1964-68. 

Table 8 emphasizes the general upturn 
in the value of export trade in each of the 
major mineral commodity groups. Within 
the 5-year span covered by the table, only in 
the case of iron and steel was there a 
decline registered relative to the previous 
year's level, and this decline was only a 
fraction of 1 percent. Comparing the growth 
rates recorded for the aggregate of the five 
individual commodity groups listed with 
that of overall commodity export trade, 
the major mineral commodities in 1970 did 
not register as large an increase as did total 
commodity trade. This reversed the pattern 
established for the preceding 5 years, during 
which growth in total commodity trade 
value was greater than in major mineral 
commodity trade value only in 1 year (1966). 


REGIONAL TRADE PATTERNS 


Data on the geographic distribution of 
world trade in major mineral commodities 
(metal ores, concentrates and scrap, ingots 
and semimanufactures of iron and steel and 
of nonferrous metals, crude nonmetals, and 
all mineral fuels) are presented in terms 
of dollar value in tables 9, 10, and 11 for 
1969, the latest year for which reasonably 
comprehensive data are available. Table 9 
is designed to show the importance of total 
major mineral commodity export trade rela- 
tive to total commodity export trade for 
the world as a whole and for selected indi- 
vidual countries and country groups. Table 
10 gives the breakdown by commodity 
groups of total major mineral commodity 
trade, in terms both of exports from and 
exports to each of these selected countries 
and country groups, reflecting to some ex- 
tent regional self-sufficiency or lack thereof 
for each commodity group. Table 11 shows 
the direction of flow of total value of major 
mineral commodity trade by selected coun- 
tries and areas in matrix form. 

The following tabulation gives the distri- 
bution of world trade in major mineral 
commodities between industrialized nations 
and less developed countries for 1969: 


oo 
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Sources of exports ! 


Destinations ! Market economy countries Centrally- 
—————————— — planned Total 
Indus- Less economy 
trialized developed countries 
Value in million dollars: 
To market economy countries: 
Developed............................... 23, 620 18,175 1,975 43,770 
Less developed.........................-. 3,592 4,112 446 8,150 
To centrally-planned economy countries 1,648 448 4,169 6,260 
TOUR. cece tl ͥ ⅛o»¹¹ TTA 28, 860 22, 730 6,590 58, 180 
Share of world total in percent: 
To market economy countries: 
Developdʒ-d lll. 40.6 31.2 3.4 75.2 
Less developed..........................- 6.2 7.1 7 14.0 
To centrally-planned economy countries... ...... 2.8 .8 1.2 10.8 
% ͥͥ T ieu 49. 6 39.1 11.3 100. 0 


1 Sources and destinations grouped according to United Nations’ practice; developed market economy coun- 
tries are: Australia, Austria, Belgium, Canada, Denmark, Finland, France, West Germany, Greece, Iceland, 
Ireland, Italy, J apan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Republic of South Africa, 
Spain, Sweden, Switzerland, Turkey, U.S.S.R., United Kingdom, United States, and Yugoslavia; centrally- 
planned economy countries are: Albania, Bulgaria, People's Republic of China, Czechoslovakia, East Germany, 
Hungary, North Korea, Mongolia, Poland, Romania, U.S.S.R., and North Vietnam; less-developed market 


economy countries includes all countries not specifically listed previously in this footnote. 


The data presented in the foregoing 
tabulation are comparable with that pro- 
vided in the 1969 edition of the Minerals 
Yearbook insofar as the range of mineral 
commodities included, but differ in the 
geographic breakdown, in that the com- 
munist nations have been reported sepa- 
rately. Thus, complete comparison with the 
results published previously is not possible. 
Comparing the foregoing data with simi- 
larly arrayed data for 1968, all entries in the 
tabulation increased in actual value. From 
the viewpoint of relative shares of the total, 
however, the developed market economy 
countries increased their share of total 
major mineral commodity export shipments 
from 48.9 percent in 1968 to 49.6 percent 
in 1969, at the same time maintaining their 
share of export receipts at the 752 percent 
level. Both the less developed market econ- 
omy nations and the centrally planned 
economy nations recorded declines in their 
shares of export shipments, the former from 
39.7 percent in 1968 to 39.1 percent in 1968 
and the later from 11.4 percent. In terms 
of export receipts, the less developed market 
economy nations received only 14 percent of 
the 1969 total compared with 14.2 percent 
of the 1968 total, while the centrally planned 
economy nations registered an increase from 
10.6 percent to 10.8 percent, 

As in past years, table 9 illustrates the 
marked disparity between regions in the 
share of total regional commodity exports 
accounted for by the major mineral com- 


modities. For example, in the Near Fast, 
largely as a result of its oil exports, the 
major mineral commodities accounted for 
81.7 percent of total commodity exports. 
Other areas registering very high shares of 
total commodity trade accounted for by 
minerals include those nations classified as 
"rest of world" with 53 percent; nonindus- 
trialized Africa (Africa excluding the Re- 
public of South Africa) with 51.4 percent; 
and Latin America with 39.1 percent. It 
may be significant to note, however, that 
of these three areas, only nonindustrialized 
Africa registered a higher percentage in 
1969 than in 1968. At the other end of the 
spectrum are the United States, where 
major mineral commodities accounted for 
only 10.6 percent of total commodity trade, 
and Communist Asia, which registered only 
5.6 percent. It should be noted that the 
figures presented in the table for the Re- 
public of South Africa represent only the 
value of fuels exports; thus the 4.6-percent 
share of total commodity trade reported in 
the table is not indicative of this nation's 
true position. Addition of value data for 
gold (not included in any figures for com- 
modity trade) and of unreported data for 
the nation's substantial exports of diamond 
and a variety of metals would raise the per- 
centage appreciably. 

Considering the exports recorded in table 
9 from the viewpoint of indicated recipients, 
the variation in terms of percent of total 
commodity trade accounted for by major 
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mineral commodities is not nearly as wide 
as the variation from the viewpoint of ori- 
gin. Japan, for which major mineral com- 
modities account for 41.4 percent of total 
commodity trade, ranks far ahead of the 
other countries and/or areas listed. As in 
past years, most of the industrialized na- 
tions other than Japan registered 18 to 25 
percent of their total receipts as major 
mineral commodities. The notable excep- 
tions to this continue to be Canada, the 
Republic of South Africa and Australia- 
New Zealand; nations, which with low 
population densities and sizable undeveloped 
mineral resources, more closely follow the 
import pattern of the less developed areas, 
with major mineral commodities accounting 
for 12 to 15 percent of total commodity 
export receipts. Among the specifically iden- 
tified less developed areas in table 9, only 
Communist Asia is reported to have received 
export shipments of major mineral com- 
modities in quantities sufficient for the value 
to reach a level in excess of 20 percent of 
the total of commodity shipments to the 
area. Here, the condition results more from 
the low level of nonmineral commodity im- 
ports rather than from the receipt of sub- 
stantial quantities of major mineral com- 
modities. 

Table 10 requires little in the way of 
explanation, but the reader should note 
the principal exclusions of information— 
no figures appear for metals for the Re- 
public of South Africa, and no data are in- 
cluded for crude nonmetals for Latin Amer- 
ica, the Republic of South Africa, the Near 
East, South Asia-Far East, and Australia- 
New Zealand. Because a portion of these 
figures are apparently included under “not 
reported" and thus apparently do swell the 


world total to an appropriate level, the 
importance of these commodities to the 
specific countries or areas is not shown. 
Moreover, owing to the scheme of reporting 
used, Standard International Trade Classifi- 
cation, Revised (SITC), gold is excluded 
from all the totals. 

Table 11, generally speaking, requires no 
detailed explanation or discussion, but it 
should be noted that the data contained 
therein are not exactly comparable to those 
in outwardly similar tables appearing in any 
previous editions of this chapter except the 
1969 edition (data for 1968). This is because 
the category of crude nonmetals was in- 
cluded only beginning in the 1969 edition. 
For general purposes, the reader may com- 
pare the 1969 data in table 11 in this 
chapter with 1968 data appearing in the 
equivalent table in the 1969 edition, it 
should be noted that the data appearing in 
the previous edition is subject to some 
minor revisions owing to receipt of addi- 
tional data. 

Table 11 is designed to illustrate the rela- 
tive importance of major geographic and 
economic regions of the world in terms of 
their exports and imports of major mineral 
commodities. As in the case of the preceding 
five tables (tables 6 to 10), the values 
entered in this table are all based on the 
valuation of the materials as exported (ex- 
cluding shipping costs). Comparison of the 
total export shipment credited to each 
country or region (vertical grand total 
column on last page of table) with total 
export receipts (horizontal grand total line 
at the bottom of each page of the table) 
will indicate the relative position of each 
area as a net importer or net exporter of 
major mineral commodities. 


CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


World consumption of most nonfuel 
mineral commodities, metals and nonmetals, 
again advanced in 1970 both in terms of 
gross tonnage and on a per capita basis, 
but the latter gains were more modest and 
less universally consistent as world popula- 
tion continued to increase. Considering in- 
dividual major commodities, world con- 
sumption of iron ore apparently reached 
a record high. Complete data on iron ore 
consumption for 1970 were not available at 


this writing; however, for a selected group 
of 21 nations, including all major world 
producers of pig iron except mainland 
China, iron ore consumption in agglomer- 
ating plants, blast furnaces, and steelmaking 
totaled over 602 million tons (total includes 
some estimates), a figure nearly 4 percent 
greater than the level recorded for the 
same nations in 1969, as indicated in table 
12. Of total iron ore consumption, over 
one half is treated in agglomerating plants 
prior to being fed to the blast furnace; a 
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relatively small part of the total, about 
8 million to 9 million tons annually, is 
consumed directly in steelmaking and the 
balance, with or without agglomeration, 
is fed to blast furnaces and other facilities 
for the production of pig iron and similar 
products. 

As in the case of iron ore, complete world 
data for consumption of iron and steel 
scrap are not available, but for 23 countries 
listed in table 13, 1970 scrap consumption 
totaled over 264 million tons, compared 
with 262 million tons in 1969 and 242 
million tons in 1968. It should be noted 
that the data in table 13 are incomplete 
even for the countries listed as indicated 
by the exclusion footnotes in the table. 

World consumption of iron and steel, al- 
though not recorded, undoubtedly reached 
a new record, in keeping with the produc- 
tion growth. 

In the case of major nonferrous metals, 
for which estimated world consumption 
data appear in table 14, world use of 
aluminum, copper, and lead again recorded 
increases in 1970 as they had in 1969; zinc 
and tin consumption were lower in 1970 
than in 1969. As in 1969 aluminum showed 
the greatest increase among major non- 
ferrous metals, 5.4 percent over the 1969 
level, but this growth on a tonnage basis 
was only about 72 percent of that registered 
in 1969. Growth in copper consumption, 
totaling only 58,000 tons, constituted an in- 
crease of slightly less than 1 percent, 
considerably below the level attained within 
each of the past 5 years. As in the case of 
aluminum and copper, lead consumption 
advanced more modestly in 1970 than in 
1969, only 2.3 percent (78,000 tons), or less 
than one-third as much as the growth 
logged between 1968 and 1969. Zinc con- 
sumption declined by 3.9 percent in 1970, 
in contrast to an 8.7-percent increase regis- 
tered for 1969, and tin recorded a 3.3- 
percent decline in use in 1970, compared 
with a 4.6-percent increase in 1969. 

Although complete data on worldwide 
consumption of most nonmetallic mineral 
commodities are not available, it is certain 
that use of most major commodities in this 
group, limestone, cement, sulfur, and fertil- 
izer materials, again advanced in 1970. 
World consumption of nitrogen fertilizers 
for the fertilizer year 1969-70 (year ending 
June 30, 1970) was reported? to have 
reached 31.4 million tons, almost 7.3 percent 


greater than the total for the preceding 
fertilizer year. Similarly, consumption of 
phosphate and potassic fertilizers also were 
reported to be on the increase, the former 
by 4.1 percent to about 20.1 million tons 
of contained P2O5 and the latter by 7.5 
percent to about 15.8 million tons in terms 
of K20 equivalent.8 


MINERAL FUEL COMMODITIES 


Total world consumption of traditional 
commercial mineral fuels (coal, oil, and 
natural gas) and of primary electric power 
(that power produced by means other than 
the burning of the aforementioned fuels) 
was estimated to have reached 6,900 million 
metric tons in terms of standard coal 
equivalent (SCE) in 1970, but final returns 
may alter this estimate appreciably. In 
1969, the latest year for which reasonably 
complete returns are available, total con- 
sumption of energy as defined previously, 
including primary electric power, reached 
6,416 million metric tons SCE, 6.5 percent 
above the 1968 level. Table 15 details energy 
consumption of major source (solid fuels, 
liquid fuels, natural gas, and primary 
electric power) and by continental areas for 
1965-69 as reported by the Statistical Office 
of the United Nations. On the basis of data 
in this table, liquid fuels remained the lead- 
ing energy source for the third consecutive 
year, accounting for nearly 40.7 percent of 
total consumption (40.1 percent in 1968), 
followed by solid fuels with 36.7 percent 
of the 1969 total (37.9 percent in 1968). 
Gaseous hydrocarbons accounted for 20.3 
percent of the 1969 total (19.7 percent in 
1968), and primary electricity accounted for 
the remaining 2.3 percent. Liquid and gas- 
eous fuels again registered substantial gains 
on a quantitative basis and in doing so 
registered growth rates in excess of that 
recorded for solid fuels; this further eroded 
the position of solid fuels in terms of share 
of total energy consumption. Growth rates 
for each of the categories on a percentage 
basis were as follows: Solid fuels, 3.3; liquid 
fuels, 8.0; gaseous fuels, 9.6; and primary 
electric power, 7.2. 


Even though data for 1970 are not suffi- 
ciently complete to determine growth rates 


7 Statistical Office of the United Nations, Statisti- 
cal Yearbook, 1970. New York, 1971, pp. 538-539. 

8 The British Sulfur Corp. Ltd. Statistical Sup- 
plement No. 4, November-December 1971. Lon- 
don, England 1972. 
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for each class of fuel or the share of each 
in total consumption, it is certain that the 
solid fuel consumption growth rate did 
not equal that of overall energy consump- 
tion and that the solid fuel share was thus 
further eroded in 1970, with liquids and 
gases increasing their respective shares. 
Examining the data in table 15 from a 
regional viewpoint, the distribution of total 
1969 energy consumption varied only slightly 
from that of 1968, despite some rather 
significant differences in regional growth 
rates, owing to the overwhelming dominance 
of three main areas—North America, West- 
ern Europe, and Communist Europe—Asia 
(the latter being the dominant element in 
the group of unspecified countries). In 
terms of regional share of the total, North 
America remained the overwhelmingly 
dominant single region, accounting for 


about 37.0 percent of the total, compared 
with 28.6 percent for the Communist na- 
tions (together with a few minor non- 
Communist consumers) and to 19.4 percent 
for Western Europe. North America's share 
of the total, however, was lower than in 
1968 (when it was 37.5 percent), the Com- 
munist nations and Western Europe re- 
corded modest gains in share of total, and 
the Far East (chiefly as a result of Japan's 
growing industrial activity) registered the 
most substantial gain (from 7.2 percent of 
total world energy consumption in 1968 to 
7.6 percent in 1969). 

From the viewpoint of per capita con- 
sumption, each of the world areas listed 
recorded gains except Caribbean America 
(down marginally) and Africa (no change 
between 1968 and 1969). 


INVESTMENT 


In the absence of comprehensive data 
on world investment in mineral industry 
operations, partial data on investment in 
selected geographic areas and in a few 
major commodity sectors of the total in- 
dustry are summarized within this section. 
Although the data are hardly adequate as 
a base for extrapolation to estimate world- 
wide investment, they at least are illustra- 
tive of the continued expansion of the 
industry. 

Table 16 summarizes steel industry in- 
vestment expenditures for countries and 
country groups within the Organization 
for Economic Cooperation and Develop- 
ment (OECD). The reported data show 
that 1970 investment, at $6,549 million was 
$1,906 million greater than the annual in- 
vestment in 1969, an increase of over 24.9 
percent, This increase was unparalleled in 
recent years, far exceeding the $469 million, 
9.8 percent increase registered between 1968 
and 1969. The upsurge in investment was 
related to three major factors: (1) the in- 
crease demand for steel in late 1968 and 
during 1969; (2) the necessity of increasing 
productivity and product quality relative 
to other producers; and (3) the sharply 
rising costs for the construction and instal- 
lation of virtually any type of iron or 
steelmaking facility. Even though the world 
steel industry continued to register gains 
in productive capacity, the gains were far 


less than proportional to the investment 
recorded. 

On a country basis, the distribution of 
investment growth varied considerably in 
1970; Japan led the way, with investment 
there totaling $395 million more than in 
1969, followed by West Germany with 1970 
investment $320 million greater than in 
1969, and the United Kingdom with 1970 
investment $167 million greater than in 
1969. In sharp contrast to the increased 
levels registered in these countries, and 
smaller but nonetheless substantial increases 
in other nations, the United States in 1970 
recorded a decline of $136 million compared 
with the 1969 level. Of other nations in- 
cluded, only the Netherlands (among Euro- 
pean Economic Community nations) regis- 
tered a 1970 steel industry investment level 
lower than that of 1969. 

Table 17 summarizes non-Communist 
world petroleum industry capital expendi- 
tures and exploration expenses for 1968-70, 
distributing the totals on a geographic basis, 
and table 18 provides the distribution of 
the same totals on the basis of the various 
sectors of the industry. In 1970, overall 
capital expenditures and exploration ex- 
penses were 8.7 percent higher than those 
of 1969, a substantially greater increase than 
the 2.7 perceht logged between 1968 and 
1969 but appreciably less than the 14.7 
percent growth registered between 1967 
and 1968. 
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From the viewpoint of geographical dis- 
tribution, the Far East, Western Europe, 
Western Hemisphere (excluding the United 
States) and the regionally undistributed in- 
vestment in foreign flag tanker construction 
all registered higher levels of annual invest- 
ment in 1970 than in 1969, and gains in 
these areas more than compensated for the 
lower levels registered for the Near East, 
Africa, and the United States. 


Reviewing the various individual regions 
in order of their share of the 1970 total, 
the United States, with 41.4 percent of the 
total, registered a very small decline (0.1 
percent with respect to 1969) but, owing to 
increased investment and expenditures else- 
where, fell short of the 45.1 percent of non- 
Communist world total that it accounted 
for in 1969 and appreciably below its 49.3 
percent share of the total registered in 
both 1967 and 1966. In the United States 
investment for production facilities and 
chemical plants and exploration expenses 
fell below 1969 levels and gains in invest- 
ment in pipelines, marine facilities, refiner- 
ies, marketing, and other were insufficient 
to raise the 1970 total above the 1969 level. 
In Western Europe, which accounted for 
15.7 percent of the 1970 non-Communist 
world total, the level of capital expendi- 
tures and exploration expenses exceeded 
that of 1969 by almost 29 percent, raising 
that nation’s share of the total significantly 
from the 13.2 percent level of 1969. This 
upturn was chiefly the result of increased 
investment in refineries and chemical plants. 


In “other western hemisphere” countries— 
Canada and all of Latin America—a 1.7 
percent increase in investment level was re- 
corded between 1969 and 1970, but the 
region’s share of the non-Communist world 
total declined from 15.1 percent to 14.1 
percent as other areas registered greater 
increases. Within the region increases in 
capital expenditures and exploration ex- 
penses increased for all categories except 
chemical plants, which showed a substantial 
decline. 


Those capital expenditures not credited 
to any world area, comprising the expendi- 
tures for foreign-flag tankers, accounted for 
11.5 percent of total non-Communist world 
petroleum industry capital expenditures and 
exploration expenses in 1970, 26.9 percent 
more than in 1969, when they accounted 
for only 9.9 percent of the total. This up- 


ward shift reflected the continuing trend 
toward use of more supertankers. 


Within the Far East, which accounted for 
10.2 percent of total non-Communist world 
expenditures and expenses in 1970, ex- 
panded refinery construction accounted for 
by far the largest part of the overall in- 
crease of 35.4 percent with respect to the 
1969 regional figure and was primarily re- 
sponsible for raising the region's share of 
the world total from the 8.2 percent level 
of 1969. Increases in investment were re- 
corded also, however, in every investment 
category except chemical plants. 


For Africa, a decline of 2.2 percent in 
total capital expenditure and exploration 
expense was recorded between 1969 and 
1970 as a result of lower levels of investment 
in crude production facilities and in re- 
fineries; other categories of investment were 
at higher levels in 1970, but increased ex- 
penditures on these fell short of balancing 
the lower levels for production and refiner- 
ies. The region accounted for 4.1 percent 
of the non-Communist world total in 1970 
compared with 4.6 percent in 1969. 


Within the Near East, the level of in- 
vestment fell 21.2 percent, with a 64.8 
percent lower level of investment in pipe- 
line construction as the largest single com- 
ponent of the decline. However, lesser in- 
vestment in crude production facilities and 
miscellaneous expenditures also contributed. 
The region accounted for only 2.9 percent 
of the non-Communist world total in 1970, 
compared with 3.9 percent in 1969. 


Considering total 1970 non-Communist 
world petroleum industry capital expendi- 
ture by sectors of the industry (table 18), 
crude oil and natural gas production facility 
expenditures once again headed the list, 
accounting for 31.0 percent of the total, 
with capital expenditures for refining rank- 
ing second with 18.6 percent followed by 
marketing, 15.0 percent; marine facilities, 
122 percent; chemical plants, 7.1 percent; 
exploration expenses, 6.2 percent; pipelines, 
40 percent; and natural gasoline plants, 
2.7 percent; and miscellaneous expenditures 
accounting for the remainder, 3.2 percent. 
Although these percentages differed from 
those recorded for 1969, the differences 
were not sufficient to change the relative 
ranking of the industry sectors except in 
the case of exploration expenses, which 
ranked ahead of chemical plants in 1969. 
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Table 19 details U.S. direct investment 
in, and earnings and income from, mining, 
smelting and metal refining and petroleum 
industry activities in foreign areas for 1968 
and 1969. The overall growth rate of this 
investment in mining, smelting and refin- 
ing was 8.5 percent between 1969 and 1970, 
considerably greater than the 4.1 percent 
growth between 1968 and 1969 but less than 
11.5 percent increase between 1967 and 1968. 
In the case of petroleum investment, the 


1970 level was 9.6 percent above that of 
1969, compared with a 5.3 percent increase 
between 1968 and 1969 and an 8.6 percent 
increase between 1967 and 1968. On a 
regional basis, U.S. mining, smelting and 
refining investment showed declines be- 
tween 1969 and 1970 in Europe and Africa 
with increases in other geographic areas, 
and petroleum industry investment was 
higher in all areas except the Near East 
international shipping. 


TRANSPORTATION 


MARINE TRANSPORT 


Three major classes of vessels are engaged 
in transporting mineral commodities; oil 
tankers, bulk carriers, and freighters. Table 
20, derived from a U.S. Maritime Com- 
mission report, summarizes the world's total 
merchant fleet in terms of number of ves- 
sels and tonnage, listing these classes sepa- 
rately. In the case of each of these major 
classes, not all of the vessels listed are en- 
gaged wholly or even partly in transporting 
mineral commodities. Tankers, although un- 
questionably most heavily devoted to trade 
in crude oil and refinery products, move 
some chemicals and other materials such as 
whale oil. Bulk carriers, heavily engaged 
in movement of metal ores, cement, and 
fertilizers, also move substantial quantities 
of bulk agricultural products. Freighters 
are not primarily engaged in mineral com- 
modity shipment but nonetheless move 
sizable quantities of metal ingots and semi- 
manufacturers, as well as some ores and 
concentrates. 

Although data are not available on a 
worldwide basis as to the share of mineral 
commodity trade in total commodity move- 
ment, it is significant that in fiscal 1971, 61 
percent by weight of all goods transiting the 
Panama Canal were mineral commodities. 
On the basis of this figure, it may be in- 
ferred with reasonable certainty that 
mineral commodities’ share of the world 
total movement of goods is even higher, 
because of the fact that the dimensions of 
the Canal's locks exclude the large tankers 
and bulk carriers that account for a grow- 
ing proportion of mineral commodity move- 
ment. 

From data in table 20, the world mer- 
chant fleet? at yearend totaled 19,980 ves- 
sels with a gross tonnage of 211,401,000 tons 


and a deadweight tonnage of 326,999,000 
tons, increases of 2.1 percent, 7.7 percent, 
and 9.9 percent, respectively, over 1969 
totals. The percentage increases registered 
for the total merchant fleet during 1970 ex- 
ceeded those recorded between 1968 and 
1969, and except for number of vessels, 
were greater than those recorded between 
1967 and 1968. 


Although increases were recorded for all 
classes of vessels comprising the merchant 
fleet in all catagories of measurement (num- 
ber, gross tonnage, and deadweight ton- 
nage), the percentage increases were radi- 
cally different between the various ship 
classes. Tankers and bulk carriers, which 
have consistently recorded gains in both 
number of vessels and tonnage, continued 
to show growth, and reversing the 1968-69 
declines, both freighters and other vessels 
(passenger-cargo, passenger-refrigerated cargo 
and refrigerated freighters) increased, but 
at much more modest rates. Distribution 
of the world merchant fleet by vessel type 
continued to shift in 1970, with tankers and 
bulk carriers accounting for an increased 
share of both in numbers and tonnage. 


Tankers.—Expansion of the world tanker 
fleet in 1970 continued at a more rapid 
pace than that of the total world merchant 
fleet. On a tonnage basis the growth re- 
corded exceeded that registered for any of 
the last 5 years. On the basis of number 
of vessels, the growth was at a lower rate 
than any recorded since 1966-67, reflecting 
the continued heavy expansion in super- 
tankers. Between yearend 1969 and yearend 
1970, the total tanker fleet increased by 
3.9 percent in number of vessels, 11.9 
percent in gross tonnage, and 14.1 percent 


? Oceangoing steam and motor ships of 1,000 
gross tons and over. 
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in deadweight tonnage; comparable figures 
for the previous corresponding period were 
4.5 percent, 10.9 percent, and 13.9 percent, 
respectively. 

The average gross tonnage of tankers in 
service increased from 19,518 tons in 1969 
to 21,006 tons in 1970; in terms of dead- 
weight tonnage the increase was from 
$2,774 tons to 36,171 tons. By way of com- 
parison, in 1966 the average gross tonnage 
was 16,343 tons, and the average deadweight 
tonnage was 25,768 tons. The shift toward 
larger tankers is more dramatic when ex- 
amined in detail by various size groups, 
and is particularly pronounced when data 
for existing vessels are compared with those 
for planned new construction. Table 21, 
compiled from a source other than the 
U.S. Maritime Commission (and thus dif- 
fering slightly in totals given by that source 
and appearing elsewhere in this section), 
indicates that of the total world’s 1970 
tanker fleet of almost 156 million dead- 
weight tons, 28.9 percent was in tankers of 
over 105,000 tons, compared with 11.2 per- 
cent in 1968 and only 3.6 percent in 1966. 
Even more significant is the fact that 18.4 
percent of the total 1970 tanker fleet on a 
tonnage basis was in vessels exceeding 
205,000 deadweight tons. When and if addi- 
tions underway or on order at yearend 1970 
are completed, and discounting reductions 
in deadweight tonnage owing to losses, 
scrapping, and other deletions from the 
roster of vessels in service at yearend 1970, 
48.8 percent of the tanker fleet at that time 
will be in ships of over 105,000 deadweight 
tons including 39.2 percent in vessels ex- 
ceeding 205,000 tons. 

The rapid changeover in the world 
tanker fleet continued in 1970 and is 
reflected in the breakdown of the total 
tonnage of vessels by age groups. The fol- 
lowing tabulation compares the 1970 dis- 
tribution of total tonnage by age groups 
with that recorded for 1969: 


Percent of total 


Year of completion tonnage 
1969 1970 
Up to yearend 19455. 4.5 8.8 
1946-50 2.1 1.7 
// A etc 11.1 9.2 
1956-000000) 21.6 18.9 
1961-06 26.0 22.7 
1966-70. ................-.-..- 34.7 43.7 


Source: British Petroleum Co. Ltd. BP Statistical 
Review of the World Oil Industry—1970. Bayard 
Press, London, 1970, p. 14. 


Distribution of the world tanker fleet at 
yearend 1970 by flag of registry ranked in 
order of national aggregate deadweight ton- 
nage was as follows: 


Dead- 
Number weight 
Country of 

vessels (thousand 

tons) 
Libere. 29m mem 730 36 , 802 
United Kingdom 484 , 8638 
Norway.......-...-.-..-.. 363 17,851 
DAN DANE E eosces ed 368 16 ,086 
United States 294 2739 
TORRE LL. ͤ 216 7,714 
%%VVͤIfr S 185 „799 
Panama. ann. 178 5,692 
U.S.S.R... ..- -2-2-2 894 5,167 
II/ 198 4,585 
Netherlands 92 582 
Germany, West. | 2,956 
Sweden. 80 887 

SDA wc . 109 2: 
Denmark 2,8917 
// ²˙» 584 11,082 
Total... aac io eur 4,282 158,076 


Bulk Carriers.—As in the case of tankers, 
world bulk carrier fleet growth between 
yearend 1969 and yearend 1970 exceeded 
the level of growth of the total merchant 
fleet during that period. In fact, growth 
in the bulk carrier fleet exceeded that regis- 
tered for tankers in both number of vessels 
and gross tonnage, with tankers leading 
bulk carriers only in deadweight tonnage 
growth. The number of bulk carriers in- 
creased 7.5 percent, their gross tonnage 
advanced 13.1 percent, and their dead- 
weight tonnage increased by 14.1 percent. 
Although these figures significantly ex- 
ceeded those registered for 1968-69, they 
did not approach the 1967-68 growth rates. 

As noted above, this class of vessel in- 
cludes both those moving crude minerals 
and concentrates and those hauling bulk 
agricultural products. However, the con- 
tinued significant growth is attributed 
chiefly to additions of large ore carriers 
and of large combination (ore-oil-other 
materíal) carriers. Although Maritime Com- 
mission data do not distinguish mineral 
commodity-oriented bulk carriers from 
those engaged in agricultural trade, other 
sources indicate that at yearend 1968 the 
aggregate deadweight tonnage of combined 
ore-oil-other material carriers was 11 mil 
lion tons, with 7 million deadweight tons 
of such vessels under construction; at year- 
end 1969, 3.6 million deadweight tons of 
such ships were reported under construc- 


MINERALS IN THE WORLD ECONOMY 15 


tion (no figure for completed vessels avail- 
able). 

As in the case of tankers, there has been 
a marked upturn in the average size of bulk 
carriers. At yearend 1966, such vessels had 
an average gross tonnage of 10,967 tons 
(16,762 deadweight tons), and at yearend 
1970, the average gross tonnage was 15,978 
tons (26,125 deadweight tons). 

Almost 82 percent of the total number 
of bulk carriers in service at yearend 1970 
and over 88 percent of the aggregate dead- 
weight tonnage of such vessels was regis- 
tered under the flags of 13 nations shown 
in the following tabulation, ranked in order 
of the deadweight tonnage under each flag: 


Dead- 

Number weight 

Country of age 
vessels (thousand 

tons) 

Libería.................... 590 19,191 
Japan co ecu aces e sonam 429 13,249 
Norway......-..-.-.--..--- 341 11,637 
United Kingdom............ 296 6,608 
r 177 3,988 
r ee ves ĩ Rcs 123 „316 
Germany, West 92 2, 859 
Sweden 78 2,375 
Fi. 8 37 1,334 
D- DUNT NODIS AIRE 61 1,240 
VVVVVVVTVTF——WVAVV eic 132 846 
mark... vos os 26 781 
United States 38 767 
Gf A REN 534 8,987 
Total................ 2,954 71,178 


Freighters.—Freighters, which constituted 
55 percent of the world's merchant fleet in 
terms of number of vessels at yearend 1970 
accounted for only 30 percent of the ag- 
gregate gross tonnage and 27 percent of the 
aggregate deadweight tonnage of the total 
merchant fleet in that year. Compared with 
tankers and bulk carriers, a much smaller 
proportion of the total number of these 
vessels are engaged in moving mineral com- 
modities; nonetheless mention of this class 
of ship is in order since they are the prime 
class of ocean carrier for processed mineral 
goods, particularly metal smelter and mill 
products. Although the number of freight- 
ers in service at yearend 1970 increased 
very slightly relative to those in use at year- 
end 1969, the growth was far less than in the 


case of tankers and bulk carriers; the same 
was true for tonnage data. 

Although the trend toward gigantism 
noted for tankers and bulk carriers did not 
extend to freighters, there has been a 
modest increase in size in the average of 
such vessels, from 5,595 gross tons and 7,871 
deadweight tons in 1966 to 5,742 gross tons 
and 7,949 deadweight tons in 1970. 

Principal nations of registry of freighters 
are listed in the following tabulation in 
order of their share of aggregate deadweight 
tonnage of total world freighter fleet at 
yearend 1970: 


ad- 
Number weight 
Country of nnage 
vessels (thousand 
tons) 
United States 1,048 11,574 
RDAD. 2. eroe 8 ,222 ,58 
United Kingdom............ 829 7,465 
/ A RON 1,138 7,214 
E EE P ie Ee 738 6,270 
Germany, West. 768 5,478 
Ill 88 470 4,697 
Norw-wỹyãqcco gc 416 3,217 
Netherlands 292 2,487 
Anme 350 259 
India... 22.2 seen x- 180 1,792 
Other 2. AA qu. 3,547 25,447 
Total. 10,998 87,428 


PANAMA AND SUEZ CANALS 


The Panama Canal in 1970 registered 
a record level of mineral commodity transit 
in 1970. Of the grand total of 116,091,000 
metric tons of cargo passing through the 
canal in vessels classified as commercial 
ocean traffic, 72,462,000 ton, or 62.4 percent, 
consisted of mineral commodities. The 1970 
figure exceeded that of 1969 by nearly 13.5 
percent and in terms of percentage of total 
goods transiting the canal was about 0.43 
percent higher than in 1969. The fact that 
the mineral commodity share of the total 
was once again higher than in the previous 
year remained particularly significant in 
view of the previously mentioned trend to- 
ward construction of vessels too large to 
transit the canal. The following tabulation, 
which summarizes Panama Canal activities, 
shows the importance of mineral commod- 
ities to total trade: 
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Fiscal years 
1968 1969 1970 


Number of transits: 
Commercial ocean traffic. 18,199 13,150 13,658 


Other traffic. ........... 2,912 2,177 1,865 
Totaal. 15,511 15,327 15,523 


Cargo moved (million metric 
tons): 


Commercial ocean traffic: 


Mineral commodities 60.8 63.9 72.5 
Other commodities.. 37.8 39.1 49.6 
Subtotal........- 98.1 103.0 116.1 
Other traffic, all com- 
modities.............. 9.1 1.5 4.7 
Total 107.2 110.5 120.8 


Details on the distribution of commercial 
ocean traffic transiting the canal by vessel 
type, by direction of movement (Atlantic to 
Pacific or Pacific to Atlantic), and by the 
status of the vessel (in ballast or laden) are 
given in table 22 together with the tonnage 
of cargo moved by each type. Table 23 lists 
movements of specific mineral commodities 
and commodity groups on a tonnage basis 
for 1968-70, also indicating direction of 
movement. 

Of total Panama Canal traffic in mineral 
commodities in recent years, about three- 
quarters has been from the Atlantic to 
Pacific. Of this material destined for the 
Pacific, coal and coke and petroleum (crude 
and refined) have been the dominant com- 
modities; in 1970, coal and coke together 
accounted for 40.9 percent of the total and 
petroleum for 27.8 percent. Of the approxi- 
mate one-quarter of total Panama Canal 
mineral commodity movement that is in 
the Pacific to Atlantic direction, steel semi- 
manufactures have been the dominant com- 
modity group, accounting for 31.9 percent 
of the 1970 total. 

In 1970, Pacific to Atlantic mineral com- 
modity movement increased 25.9 percent on 
a tonnage basis over the 1969 level, chiefly 
as the result of a 1,577,000-metric-ton (96 
percent) increase in petroleum shipments in 
that direction. This increase, together with 
those recorded for other commodity groups 
that were lesser on a tonnage basis if not 
on a percentage basis, more than compen- 
sated for a decline registered for 10 of the 
36 commodity groups listed in table 23. In 
comparison, Atlantic to Pacific mineral com- 
modity movement increased only 9.5 per- 
cent between 1969 and 1970, largely as a 


result of the 31-percent increase in coal and 
coke shipments and a 29.9-percent increase 
in bauxite and alumina shipments, increases 
that were in part offset by lower levels of 
shipment for 17 of the 36 commodities 
listed in table 23. The most significant 
decline on a tonnage basis was that for 
phosphatic fertilizers that fell by 945,000, 
a 20-percent decline. 

The Suez canal continued to have only a 
negative influence on marine mineral trans- 
port patterns, as this maritime shortcut 
from the Indian Ocean producing areas to 
European consuming centers remained 
closed for the third full year as a result 
of continued confrontation between the 
United Arab Republic and Israel along the 
Canal. Deliveries of Persian Gulf oil to 
European markets continued to increase, 
and except for shipments moving overland 
by pipeline from the producing areas to 
Eastern Mediterranean ports, which were 
limited by pipeline capacity, the entirety 
of such oil shipments were forced into the 
Cape of Good Hope shipping route. 


OCEAN FREIGHT RATES 


Table 24 presents United Nations indexes 
of selected ocean freight rates for 1967-70, 
including quarterly figures for 1969 and 
1970. Owing to the fact that the United 
Nations has revised the list of selected rates 
chosen for publication, data are not avail- 
able for 1969 and 1970 for all rates used 
in previous editions of this chapter, but it 
is clear from series that have been con- 
tinued that 1970 rates advanced sharply, 
not only reversing the general downtrend 
of the period 1967-69, but reaching levels 
greater than any recent previous high. 


PIPELINES 


Although space limitations and the un- 
availability of complete worldwide summar- 
ies of existing pipeline systems prohibit any 
detailed reporting of pipeline development 
on a worldwide basis, some mention of 
major projects of international significance 
appears in order and is presented in the 
following paragraphs without any pretense 
as to completeness. 

In the Western Hemisphere, the most 
newsworthy crude oil pipeline projects 
under study were those planned to move 
crude oil from Alaska's northern slope, the 
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Prudhoe Bay field, to Canadian and U.S. 
markets. By yearend, considerable construc- 
tion equipment and supplies for the pro- 
posed Trans-Alaska Pipeline System (TAPS) 
were in Alaska on or near the construction 
site, but work was held up pending the 
settlement of ecological and native land 
claim disputes. This line, if and when built, 
will link the Prudhoe Bay area to the Gulf 
of Alaska. The second proposal, a line from 
Prudhoe Bay to the Edmonton, Alberta, 
area in Canada was also under assault from 
environmentalists, and those proposing such 
an installation had established a test in- 
stallation to determine the effect of a hot oil 
pipeline on permafrost, one of the environ- 
mental problems that had been raised. 

In Latin America, the 364-mile, 16-20-26 
inch Trans-Ecuadorian Pipelines Systems 
crude oil line from Lago Agria to Esme- 
raldas was underway to provide a means of 
moving crude from the inland fields to the 
coast for export. 

In the Near East, continued closure of 
the Suez Canal coupled with the knowledge 
that even should the Canal be reopened, 
its depth and width preclude its use by 
supertankers led to several proposals for 
additional pipeline facilities, One major 
proposal that received considerable initial 
backing was a line paralleling the Suez 
Canal from the head of the Red Sea to the 
Mediterranean. Such a line would permit 
supertankers to move oil to the southern 
end of the Canal, where the oil would be 
offloaded, piped to the northern end, and 
there loaded on other supertankers for 
delivery to Europe. In theory, at least, such 
a scheme would have considerable economic 
advantages, at least in the near future, 
even if the Canal should be reopened. 

Another Suez Canal bypass scheme was 
that of the Petroleum Transport Authority, 
an Iranian-Turkish Government venture, 
for a 1,055-mile, 42-inch crude line from 
the southern Iranian oilfields to the Turkish 
Mediterranean port of Iskenderun. 

One of the traditional Suez Canal bypass 
pipelines, the long operative Trans Arabian 
Pipeline (TAPLine), operated through the 
first four months of 1970, but was closed 
from May 3 through yearend, following a 
rupture of the line by a bulldozer. Iraqi 
Government action prevented repair of the 
line during the year. This major disruption 
in oil deliveries followed close on the heels 


of interruptions in 1969 when the line was 
shut down for a total of 110 days. The 
Iraq Petroleum Company pipeline system, 
which also crosses Syria, suffered no major 
interruptions during 1970. 

Within West Europe, expansion and ex- 
tension of the Southern European and 
Trans-Alpine (TAL) crude oil systems con- 
tinued, and in East Europe, expansion of 
the Comecon crude oil pipeline network 
also was furthered. 

Studies and negotiations continued re- 
garding a proposed 4,200-mile, 40-inch crude 
oil line from the Tyumen oil fields in the 
U.S.S.R. across Siberia to the port of 
Nakhodka on the Sea of Japan, from where 
crude would be moved to Japan. A tenta- 
tive completion date of 1974 had been set 
at yearend, but work evidently had not 
started. 

In a continuing effort to utilize natural 
gas produced in conjunction with crude 
oil, and heretofore not used owing to inade- 
quate markets, Iran and the U.S.S.R. com- 
pleted a natural gas line linking fields in 
the former country with market areas in the 
latter and the line was being placed into 
operation at yearend. This was the second 
such international line for the Soviets, pre- 
ceded by a shorter line connecting gas 
deposits in northern Afghanistan with 
adjacent areas in the U.S.S.R. 

In a similar case, a feasibility study was 
completed and planning started on a gas 
pipeline to link Algerian fields with Sicily 
and (across the Messina Strait) to Italy. At 
yearend, completion of this line was fore- 
cast for 1975. 

Iraq indicated plans for a 750-mile, 42- 
inch gas line to link North Rumaila field 
to the Mediterranean coast, with a comple- 
tion target of some time in 1972. 

In connection with exploitation of the 
Groningen gas field in the Netherlands, ad- 
ditional gas pipelines were being laid in 
Western Europe, not only in the Nether- 
lands but also within West Germany and 
Switzerland. 

In East Europe, work was underway on 
a 1-trillion-cubic-foot-per-year gas pipeline to 
carry Soviet produced natural gas to Aus- 
tria, Italy, East Germany, and West 
Germany, with completion of the first phase 
of the 56-inch line, which crosses Czecho- 
slovakia, scheduled for 1973 (final phase 
after 1975). 
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The U.S.S.R. asked Japanese interests to 
consider a cooperative effort on a proposed 
1,800-mile gas line to link the Yakutsk fields 
of the Soviet Union with Japanese markets. 

In Australia, surveys were underway for 
an 825 mile gas line from the Gidgealpa- 
Moomba area of South Australia to Sydney 
and other market areas in New South 
Wales, with completion of the line ex- 
pected in 1972. Also, a 255-mile gas line 


was under way from Longara field to Perth 
and thence to Pinjarra, with completion 
expected in 1971. 

In the field of international petrochemical 
pipelines, additional construction was an- 
nounced and underway in 1970 linking 
chemical plants in West Germany, the 
Netherlands, and Belgium, and at least one 
such line under construction in 1969 was 
completed. 


PRICES 


With the notable exception of steel, most 
mineral commodities registered higher 
average prices for 1970 than for 1969, but 
examination of monthly average prices indi- 
cated a general downturn in a number of 
areas toward the end of the year. In the case 
of steel, following slight increases registered 
in early 1970 above mid-1969 levels, prices 
for steel semimanufactures on European 
markets turned markedly downward and by 
yearend in general were 20 percent or more 
lower than on January 1, although they 
had not fallen to the level of mid-1969. In 
Japan, there was a downturn fairly early 
in the year, with a subsequent increase in 
the third quarter followed by another de- 
cline; in the United States little if any 
decline was evident, with the 1970 average 
annual price still remaining above the 1969 
level. 

Major nonferrous metal prices for 1968- 
70, with 1970 data on a monthly basis are 
presented for the United States, the United 
Kingdom, and Canadian markets in tables 
25, 26, and 27, respectively. The aluminum 
price advanced in April in the United States 
and the United Kingdom reflecting market 
firmness; there was no change in the Cana- 
dian price. 

The monthly average copper price ad- 
vanced on all three markets in the first 
quarter of 1970; then advanced on the U.S. 
market in the second quarter but failing 
to change in Canada and declining on the 
London market. In the third quarter, the 
U.S. price joined the London price in a 
decline (a further lowering on the London 
market) with the Canadian price again 
remaining unchanged. Finally, in the fourth 
quarter, all three markets recorded declines. 
Nevertheless, the average 1970 price in both 
the United States and Canada was substan- 


tially above that for 1969; only on the 
London market was the 1969 average price 
higher. World output of copper (both mine 
and smelter) reached new highs in 1970, in 
response to the demand that had steadily 
driven the price upward, and the fall-off 
in the price reflected an approach to supply- 
demand advilibrium. 

The 1970 annual average lead and zinc 
prices on all three markets stood at higher 
levels than those of either 1968 or 1969, but 
the December 1970 monthly average price 
for both metals on each of the markets was 
lower than the previous year's average, as a 
result of declines beginning about midyear. 

The tin price on both the London and 
U.S. markets fluctuated irregularly through 
1970 with a considerable downturn at year- 
end, but on the whole was higher than the 
1969 average; the silver price on all three 
markets, although fluctuating over the 
course of the year, was lower in terms of 
annual average than in 1969 and 1968. 

Tables 28 and 29 give the United Nations 
calculated export price indexes (1963 — 100) 
for mineral commodities. The declining 
trend of 1964-68 for overall crude mineral 
prices had been reversed in 1969, and the 
reversal continued in 1970, with the 1970 
index standing at 109, 5 points higher than 
that of 1969. Considering metal ores only, 
the 1970 annual average index at 122 was 
considerably higher than the 114 average 
for 1969, but within the year there was a 
downturn after the first quarter. In con- 
trast, the index for fuels only increased in 
each quarter of 1970, with the 1970 average 
standing 5 points above that of 1969. 

As in 1969, the developed nations' export 
price indexes for mineral commodities stood 
at an appreciably higher level than did 
the index for mineral commodities for less 
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developed areas. The total minerals index 
for the developed areas increased through- 
out the year from 118 for the first quarter 
to 126 for the fourth quarter, giving an 
average of 122, and that for the less de- 
veloped countries stood at 104 throughout 
the year, 1 point higher than the 1969 
average. In the case of nonferrous base 
metals, the annual average index for less 
developed countries was higher than that 
for developed areas, and, although both 
areas registered a 1970 average above that 


of the previous year, there was a downward 
trend from the first quarter onward. 

Details on world prices of other mineral 
commodities are generally not available in 
forms that are suitable for comparison 
without detailed analysis. Nonetheless it 
appears almost certain that the general 
trend in prices for crude oil and petroleum 
refinery products, the broad group that 
accounts for the largest part of total world 
mineral production value, advanced again 
in 1970. 


STATISTICAL SUMMARY OF WORLD PRODUCTION 
AND TRADE OF MAJOR COMMODITIES 


The final 30 tables in this chapter (tables 
80 to 59) extend the statistical series that 
was started in the 1963 edition of the Inter- 
national Area Reports volume of the Min- 
erals Yearbook and that was subsequently 
updated in the 1965, 1967, 1968, and 1969 
editions. They are provided both as a sup- 
plement to other statistical data within this 
chapter and as a summary of international 
production and trade data for major com- 
modities covered in greater detail on a com- 
modity basis in Volume I of the 1970 
Minerals Yearbook and on a country basis 
in Volume III. 

The data presented here on production 
(tables 30 to 48) in most instances are the 
metric unit equivalents of world production 
tables included in Volume I; as such they 
may differ somewhat from data appearing 
in the individual country chapters of Vol- 
ume III, some of which were prepared prior 
to the Volume I tables and some of which 


were prepared after the Volume I tables. 
The differences between the figures appear- 
ing in these two volumes are chiefly the 
result of receipt of more recent information. 
Two additional commodities, nitrogenous 
fertilizers (reported in terms of nitrogen 
content) and salt have been added to the 
list of commodities covered in the summary 
tables in consideration of their inportance 
from the viewpoint of value of production. 

The data on world trade in major min- 
eral commodities presented in this chapter 
(tables 49 to 59) may not correspond 
exactly to those presented elsewhere in the 
Minerals Yearbook because these summary 
tables were compiled from sources other 
than those used in the individual country 
chapters in order to obtain data on a con- 
sistent basis. The differences, however, are 
regarded as unimportant from the view- 
point of displaying the general pattern of 
trade in these commodities. 


20 MINERALS YEARBOOK, 1970 


Table 1.—United Nations indexes of world 1 mineral industry production 


(1968 = 100) 
1970 by quarters 
Industry sector and geographic area 1968 1969 1970 ——— —— ——————— 
1st 2d 8d 4th 
EXTRACTIVE INDUSTRIES 
Metals: 
Non-Communist wor ll)) 121 126 134 126 138 138 135 
Industrialized countries 22 122 124 135 125 140 139 136 
United States and Canada 123 124 141 131 147 147 141 
nee , ß SL Lu se 118 120 120 107 129 116 128 
uropean Economic Community 3 95 96 90 93 90 84 91 
European Free Trade Association 184 135 181 105 151 123 147 
Australia and New Zealand. .................- 159 184 194 171 197 205 208 
Less industrialized countries 121 180 188 129 184 187 181 
Latin America 124 133 136 134 138 139 134 
JöÜ—˙;„ eue ete. 120 126 188 128 186 145 144 
Communist Europe 33 160 167 181 182 179 182 180 
P §éê1uä .. 8 130 135 145 139 147 148 145 
oal: 
Non- Communist worle -2-2-2022 91 89 89 90 90 85 91 
Industrialized countries 2... .....................- 89 87 86 87 87 82 89 
United States and Canada 114 114 124 116 126 120 132 
FU ³˙Aim . c cL E ai 80 77 74 77 74 69 75 
uropean Economic Community . 80 79 77 78 76 74 80 
European Free Trade Association 4. 77 71 66 T8 TO 58 63 
Australia and New Zealand 151 168 182 158 186 199 181 
Less industrialized countries zz 114 120 120 120 121 116 121 
Latin Amerieaa cll L Lll ll.- 1831 185 138 NA NA NA NA 
AGB MMC P e PW 114 119 118 120 121 118 119 
Communist Europe 112 116 121 120 118 119 126 
r ·¹ꝛmdqdd yy ii cL C 100 101 103 103 102 99 106 
Crude petroleum and natural gas: 
Non- Communist worl “ ee 136 147 159 156 156 157 165 
Industrialized countries .......................- 119 124 131 131 128 127 136 
United States and Canada 120 123 130 129 126 126 135 
nee e m Se esdewowme ds 131 148 158 165 151 148 169 
uropean Economic Community !......... 133 147 164 178 157 182 177 
European Free Trade Association NA NA NA NA NA NA NA 
Australia and New Zealand..................- NA NA NA NA NA NA NA 
Less industrialized countries §.._..........-....--.- 158 177 196 189 194 196 204 
Latin America 117 118 121 120 120 122 = 128 
ABÍIR 12 oz / (x E E T 155 178 191 188 187 192 201 
Communist Europe )t)2g... tn 155 162 174 176 176 174 1869 
e . LM ECL 140 150 162 160 160 160 166 
Total extractive industry: 
Non- Communist world..........--..-----...---.-.--.- 124 181 140 187 189 189 145 
Industrialized countries?“ 115 117 124 122 128 122 128 
United States and Canada 120 128 131 127 180 180 135 
Europë -ue es Se eee i e esed 101 108 108 112 106 101 114 
uropean Economic Community !......... 105 111 120 127 113 110 129 
European Free Trade Association ... 90 86 83 88 88 Tl 81 
Australia and New Zealand 149 166 175 154 179 188 180 
Less industrialized countries 147 168 177 171 176 177 1 
Latin America 3 119 123 126 124 125 128 127 
AGG ARE ³ ?1!b⁴wmmmm y 149 165 180 174 178 180 189 
Communist Europe ))) 188 142 151 151 152 150 151 
z aana aa a eui mE E 129 185 148 142 148 142 147 
PROCESSING INDUSTRIES 
Base metals: 
Non-Communist world......................-.. l.l... 184 148 150 158 155 145 145 
Industrialized countries : 133 148 149 153 155 148 144 
United States and Canada 122 132 126 131 133 122 117 
FFC ³⁰⁰m DH ĩð v EE di E EE E 130 142 146 151 152 136 144 
uropean Economic Community *......... 133 148 151 157 159 144 147 
European Free Trade Association “ .. 117 123 124 131 129 110 127 
Australia and New Zealand................... 136 143 150 144 149 158 155 
Less industrialized countries v. 189 157 160 154 155 164 167 
Latin America 140 164 168 154 168 178 178 
PC e" E oe ee (€ 139 151 150 157 147 145 154 
Communist Europe 8... «„ 147 155 165 165 165 165 166 
P ͥ ² ²˙Aknͥͥͥ ³˙ A E E 138 150 154 157 158 151 152 


See footnotes at end of table. 
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Table 1,—United Nations indexes of world 1 mineral industry production—Continued 
(1968 = 100) 


1970 by quarters 
Industry sector and geographic area 1968 1969 1970 —————— ———————— 
lst 2d 8d 4th 


PROCESSING INDUSTRIES—Continued 
Nonmetallic mineral products: 


Non-Communist world... --------------------- 131 141 144 129 149 151 148 

Industrialized countries *_ __........-.--.---- 2-2-2. 130 189 141 125 145 148 144 

United States and Canada 124 132 128 120 132 134 127 

h ⁰· AA cu uei d iet 129 187 142 119 149 152 1650 

European Economic Community 3......... 125 133 140 111 148 153 147 

European Free Trade Association .. 130 136 135 128 140 135 140 

Australia and New Zealand..................- 132 147 151 140 153 158 151 

Less industrialized countries . 143 157 172 161 177 173 178 

Latin America 33. 144 152 166 155 166 168 178 

(o wee c ⁰km; y 8 141 163 181 167 188 185 188 

Communist Europe 153 164 182 180 184 180 185 

/ dd ⁰⁰⁰⁰ 140 150 159 149 163 162 162 

Chemicals, petroleum and coal products: 

Non-Communist world 154 168 178 176 180 176 182 

Industrialized countries 2 155 169 179 177 180 176 182 

United States and Canada 146 157 158 158 160 157 159 

e ß ce dud dee 161 178 194 192 197 188 199 

European Economic Community 166 184 201 201 204 196 204 

European Free Trade Association 4___..--.- 145 159 171 167 175 168 176 

Australia and New Zealand..................- 147 159 174 159 176 177 184 

Less industrialized countries z. 147 160 174 170 171 177 179 

Latin America 2... ee 146 159 176 NA NA NA NA 

I c 147 160 172 165 167 178 182 

Communist Europe 3 177 199 212 208 209 211 225 

N õÜ⁰¹r u. ³¹1ä q ⁰ A—ꝛ h LEE 159 175 185 182 186 183 191 
OVERALL INDUSTRIAL PRODUCTION 

Non-Communist worlo l)) 135 145 150 148 151 146 152 

Industrialized countries 134 144 148 147 150 143 150 

United States and Canada.......................- 133 189 186 188 188 184 188 

FFF ³”⅛ß˙rU %⅛ ²m ꝶmmwr.. 8 128 139 146 144 149 137 154 

uropean Economic Community :: 128 141 150 148 152 140 158 

European Free Trade Association .. 128 129 133 132 135 123 140 

Australia and New Zealand 136 146 154 145 154 156 160 

Less industrialized countries 142 155 165 159 165 166 170 

Latin America 136 145 154 NA NA NA NA 

7/7 ͥ ³Ü˙Ü¼wüm ĩͤ v ͤ . E 144 158 169 165 167 169 176 

Communist Europe 22. 151 162 177 177 178 173 179 

ß eee et ee 140 150 157 156 159 168 160 


NA Not available. ö 
1 Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, and 


North Vietnam. 


2 All countries having a per capita value added in manufacturing in 1958 equivalent to US$125 or more. 
3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands. 

4 Austria, Denmark, Norway, Portugal, Sweden, Switzerland, and the United Kingdom. 

Countries having a per capita value added in manufacturing in 1958 of less than US$125. 

Central and South America and the Caribbean Islands. 

7 Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia (excluding 


Sabab), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam. 


5 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and U.S.S.R. 
Source: United Nations. Monthly Bulletin of Statistics. August 1971, pp. x-xxiii. 
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Table 2.—World production 1 of major mineral commodities 


Commodity 1968 1969 1970 » 
METALS 
Aluminum 
ee ß thousand metric tons.. 46, 001 52, 658 57,968 
ANUNING 3 i POI "-——————————— 0.... 17,251 19,506 20,865 
Unalloyed ingot metall do.... 8,019 9,008 9,672 
Antümohy.. p Sc ND edes ue e RE do.... 61 66 66 
Arsenic, irt E Napa Ee mE ua do.... 61 50 51 
Il... € metric tons 6,555 7,996 7,449 
Fü VVVVVVJVJVVVTTVTVVTT—TBV—B—öù uEcsEdenE do.... 3,770 3,888 ,849 
CCõ·˙ ſſſ ↄ¼ↄ idee ed do.... 15,016 17,588 15,987 
8 2j ⁵¼ů6ũͤ9ʃùò“uuã . OQ RP thousand metric tons 4,987 5,949 5,949 
o 
f ˙W ͥ0=r ³⁰ 5 ⁵ ea aa — metric tons.. 19, 281 19,681 23,623 
Hefned!..... ⁵ kTT.TTdTTT————— E ERAS EE 0... 17,189 17,800 21,981 
Columbium-tantalum concentrates *?_...........-.---..----.--- 0.... 10,821 15,675 19,912 
Copper: 
MING e ——————— —À thousand metric tons 5,114 5,628 5,950 
% ]˙à˙Üwu g ½ Saale se dh hea duis ae Re RM EE do.... 5,492 6,004 6,227 
8 ————Á—— thousand troy ounces 46,165 46,526 47,956 
Iron and steel 
Iron Olo eec thousand metric tons.. 679,247 718,856 166,689 
Pig iron and blast furnace ferroalloys. ...................... do.... 382, 886 414, 200 434, 679 
Electric furnace ferroalloyhçhs +e do.... 5, 691 14 6,425 
is crude ^. EM" NR do.... 529,495 578 , 826 598 , 789 
ad: 
IIII!l!l!l!!; ³ A do 3,012 8,288 8,405 
jul Jt NE Ouse 2,949 8,232 8, 294 
%%«õ//„Ä˖ / ĩ ͤ˙ͥ.m ⅛˙]] Ann ͤ0m mm a e wa E du. do- 193 201 '221 
h0hßßhö ⁰ ! cues do 16,899 17,414 18,497 
JC·Ü A aM CERES thousand 76-pound flasks.. 260 29 284 
obe 88 metric tons.. 66, 582 78,710 83,289 
Niekal:. d ea xx cL lE thousand metric tons 497 488 622 
Platinum-group metals. ........................ thousand troy ounces.. 8,894 8,481 4,216 
Sal. 8 metric tons 883 1,265 1,084 
JJ!·ĩê . x thousand troy ounces.. 275,264 290, 469 801,745 
iin; 5mKrxn k ERAS IE ES metric tons 1 179 1 
n: 
Ming *: 2222. ciicc tesco md Qa aU C Md thousand long tons.. 228 224 221 
Smelter....................- ——— ——— —M do...- 280 228 222 
Titanium concentrates: 
Ilmenite: LL lll LL ll Lll... thousand metric tons 2,923 8,213 8,576 
h ⁵ĩðZſ ⁰¼¼ se do- 302 396 417 
Tungsten, mine output, metal content metric tons.. — 81,017 82,091 88,574 
Uranium oxide (U10$) 123th do.... 20,871 20,915 ,504 
M rec )) ³ ĩ —— XP do 237 12, 539 18,938 
Il! ³·˙¹ . ⁵ĩ A8 thousand metrie tons 4.975 5,845 5,499 
Sinelter 3.5660 se ³·¹¹ V eS Ee Ee oe RR E do- 4, 626 4,9 4, 905 
NONMETALS 
JJ%;ͤ;’ ³Üw ½%⅛Üw, hm lcs wm. 8 do- 2,987 3,801 3,474 
Ä ³˙¹A ]]]... ¼ w x oeseuecee 8 3,517 8,959 8,924 
Cément, alle ES OsCR SEE do- 515,347 542,382 571,848 
Diamond: 
—€———(—— IR — s thousand carats.. 10,674 11,778 18,712 
I/ mk ⁰ Atelicxd ues -... 25,879 „090 28,643 
Diatomite......o cue lewmuewweeesHeuruaSa ae umi thousand metric tons.. i 1,618 1,615 
%%% Loo eus nee ce e apaau e · do.... 2,244 2,988 , 33 
, veces E E E A E A A E AS 98 8,644 8,868 4,170 
Sapbllleseeeeees do.... 497 875 880 
e . . ees ceese do.... 49, 428 51,242 50,426 
Magnesite Mc —Ó do.... 10,725 11,491 12,647 
II XOT aae a 98 157 159 158 
Nitr fertilizers, contained nitrogen $......................... do.... 25,844 28,710 80,600 
Phosphate rock thousand metric tons.. 84,001 81,709 85,208 
Potash (marketable), K:0 equivalent... coo rer eee2n esee 0.... 16,209 17,064 18,586 
Pyri ucl " ding cupreounꝛõũ49ů m 21:095 20:981 22.162 
tes, inclu Sr 9 Í i ; 
77 fie E ONENE AEE E ĩ̃ĩͤ PENNE ENIRO EN REMEDIA do 126,255 185,764 142 ,687 
S mine ⁵ ¼ͤ?Q R metrie tons ,88 27, 797 „660 
Sulfur, elemental: 
Native c-a eaae ³ĩðͤ UI ERE LL, thousand metric tons.. 12,250 12,632 12,956 
FP. ⁵³ 8 do- i 8,478 9,117 
Tale, soa ^ ae and pyrophyllite..............................- do- 4.851 4,660 4,818 
Vermieul jj ͤͥũ 8 do- 352 428 892 
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Table 2.—World production 1 of major mineral commodities—Continued 


Commodity 1968 1969 1970 » 
Sod MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite. ...... 22 „„ million metric tons 182 180 188 
Bünde beat suem aae Rm adc do- 1,594 1,619 1,658 
I.. 5m ĩͤ ß ĩòâ ĩ eee do 734 760 787 
Magee. do 290 318 355 
eu %/%Cô˙Ü! t rt M NER MENT do 2, 800 2, 877 2,988 
oke: 
Metallurgical.............................- thousand metric tons.. 315,406 382,031 846,842 
GF ²˙Uꝙ½ꝙnd ] m . Ames ga e do.... 28,386 27,081 25, 058 
Fiete ð 8 do- 143 144 104 
Gas, natural, marketed. ............... 22... 2... ..- billion cubic feet.. 31, 334 34,380 37,907 
PCC ⁰˙¹²A1Üiñ.w. ⅛˙0 ys y K E thousand metrie tons 188 185 197 
Petroleum, crude_.......----------------------------- million barrels.. 14, 098 15,214 16,690 
P Preliminary. 


! Incorporates numerous revisions from world production tables and country production tables Sppeann in 
Volumes I and III, respectively, of the Minerals Yearbook as well as in the corresponding table in previous 
editions of this chapter. 

2 U.S. production data withheld to avoid disclosing individual company confidential data. 

3 Excludes production from Communist countries: Albania, Bulgaria, mainland China, Cuba, Czechoslovakia 
ve ony: Hungary, Mongolia, North Korea, North Vietnam, Poland, Romania, U.S.S.R., and 

ugoslavia. 

* Excludes production from countries listed in footnote 2 except for Yugoslavia. 

$ Years ending June 30 of that stated. 
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Table 6.—Value of world export trade in major mineral commodity groups 1 
(Million U.S. dollars) 


Commodity group ! 1965 1966 1967 1968 r 1969 

Metals: 
All ores, concentrates and scrap. ........ 4,580 4,770 5,050 5,590 6,410 
Iron and steel .. 9,700 9,670 10,830 11,430 18,690 
Nonferrous metals..................-.- 6,690 8,020 8,030 9,470 10, 890 
%% ³¹ð¹¹ ³ m oie E. 20, 970 22 , 460 28 ,410 26 , 490 80 ,990 
Nonmetals (crude only)...................- 1,760 1,900 2,010 2,180 2,260 
Mineral fuels__...........--....---------- 17 ,920 18,890 20,660 23, 120 24,980 
Grand total......................... 40,650 43,250 46,080 51,790 58,180 
All commodities. .........................- 186,890 208 , 400 214,190 289 ,140 272,710 

r Revised. | 


! Data presented are for selected major commodity groups of the Standard International Trade Classifica- 
tion—Revised (SITC-R) and as such exclude some mineral commodities classified in that data array together 
with other (nonmineral) commodities. SITC-R categories included are as follows: ores, concentrates, and 
scrap—SITC Division 28; iron and steel—SITC Division 67; nonferrous metals—SITC Division 68; non- 
metals (crude only)—SITC Division 27; mineral fuels—SITC Section 8. Major items not included are the 
metals, metalloids, and metal oxides of SITC Division 52; manufactured fertilizers of SITC Division 56; and 
nonmetallic mineral manufactures of SITC Groups 661, 663, and 667. 


Table 7.— Distribution of total value of export trade in major mineral commodity groups, 


by group? 
(Percent) 

Commodity group ! 1965 1966 1967 1968 © 1969 

Metals: 
All ores, concentrates and scrap.... 11.8 11.0 11.0 10.8 11.0 
Iron and steel.. 28.9 22.4 22.4 22.1 28.5 
Nonferrous metals 16.4 18.5 17.4 18.3 18.7 
e ana 51.6 51.9 50.8 51.2 58.2 
Nonmetals (crude only )))) 4.8 4.4 4.4 4.2 8.9 
Mineral fuels. ......................- 44.1 43.7 44.8 44.6 42.9 
Grand totai...................-. 100.0 100.0 100.0 100.0 100.0 


* Revised. 
1 For detailed definition of groups, see footnote 1, table 6. 


Table 8.—Growth of value of export trade in major mineral commodity groups 1 


(Percent increase over previous year) 


Commodity group ! 1965 1966 1967 1968 r 1969 

Metals: 
All ores, concentrates and scrap. ... 4.8 4.1 5.9 10.7 14.7 
Iron and steel. 12.8 —.8 6.8 10.6 19.8 
Nonferrous metals 18.8 19.9 .1 17.9 15.0 
li metals 12.5 7.1 4.2 13.2 17.0 
Nonmetals (crude only)) 15.0 8.0 5.8 8.5 8.7 
Mineral fuels... ..................-.- 5.4 5.4 9.4 11.9 7.8 

All major mineral commodity 

Fre” em Eee seins 9.3 6.4 6.5 12.4 12.8 
All commodity groupes 8.8 9.1 5.8 11.6 14.0 


* Revised. 
1 For detailed definitions of groups, see footnote 1, table 6. 
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Table 12.—Iron ore consumption by selected major countries 


(Million metric tons) 


Countries 1968 1969 1970 
European Economic Community: 

i na NELLO Le 18.6 19.4 18.7 
France 5. 9929 h ⁰uʒ 41.7 43.7 45.4 
Germany, Wes ũl lll ll lll l eee 42.9 47.7 41.2 
CC6§öÜè¹ nc eL e 9.9 10.0 10.2 
Luxembourg 14.3 14. 8 14.5 
Netherlands 4.1 4.9 5.2 

77CCCCGG0⁵Ä˙11r1 y LEM IL 131.5 140.5 141.2 
European Free Trade Association: 
AUS ee on ee eae 4.7 5.4 5.6 
T§ôöĩà¹ð/! ee we ot ete ted r. 8 .9 .9 
Portugal... eect eee qe tandi Lis iZ .8 .8 
Seer NE XESESa SE d 6.5 e 6.8 e 6.9 
United Kingdom. ......................... 81.0 80.4 82.0 
I%%õö;öͤ wm» a EE r 43.2 43.8 45.7 
Other non-Communist Europe: 
inland soo le esee d 1.5 1.7 1.6 
Spali eugas noana 86 5.6 6.8 eT. 
r ĩðV—N 1 8 9 
Communist Europe: 
CzechoslovakiaaC cc 13.1 13.2 13.2 
HühgBrV..--- se WWW., eee aE 3.2 3.2 5.7 
J ³·w³³ör ⁰˙¹md e hd Hsc ecd r 12.9 r 12.9 e 12.1 
U.SS.Reu cece ee ens Un E NDLDOL 145.0 150.0 160.0 
Yugoslavia. ......................---..-...-. r 2.4 r2.1 2.4 
rh ĩð2Açĩ se r 176.6 r 181.4 193.4 
Other 
OD GN ee es een 8 59.4 13.6 86.1 
Türkey o ee eee . sc ches r .9 1.0 e1.2 
Uni Steer. 8 122.4 130.6 125.2 
Total.-25222.222:22020.6 8 182.7 205.2 212.5 
Grand totallllll““l“lnnnnnnnsnsns r 541.1 r 579.4 602.0 


e Estimate. t Revised. 
! Includes agglomerated products. 


Source: United Nations. Quarterly Bulletin of Steel Statistics for Europe. V. 22, No. 8, 1971, except for 
estimates which were prepared by the U.S. Bureau of Mines from partial data in the source just cited. 
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Table 13.—Iron and steel scrap consumption by selected major countries 


(Thousand metric tons) 


Countries 1968 1969 1970 
European Economic Community: 
elgiüum mm—U—U— ðͤ vd . 8 2,752 8,266 8,487 
Frano eoe o ooneceleesuecuertlnsuosdi 8 7,218 8,015 8,789 
Germany, West 21.671 23,479 
Ill! 8 11, 827 11,623 e 12,278 
Luxembourg...-....-.- 2. e pr Ede aS USA TEEE 1,244 1,563 1,663 
Nétherlánd8.........sceco sors cR occa Ere RAE 1,751 2,110 2,281 
Total- o2 ð«ð2i ð vy y ese ecco DL DL 46,458 50,056 52,1717 
European Free Trade Association: 
õôÜ ͥ ⁰⁰⁰d tm 1,326 1,525 1,551 
Denmatk à ³˙¹¹¹1AAA ͤ⁰⁰⁰¼m m- 8 503 527 485 
Norway l ð⁰u Z 410 429 443 
Portugal! o ] i y WE 89 123 148 
Sweden]4. ....l.cedeizeiweccercusw dud e D 8,045 8,258 e 8,282 
United Kingdom iich 18,278 19,162 20,220 
/ ³˙˙A³⁵ eo vy ʒ 23, 646 25,024 26,024 
Other non-Communist Europe: 
/ ²⁰²¹iwiA1A1A1qq sete. ³⅛W22 s 546 619 637 
GINS oa Sa es eb a bomen ocala e 3,364 e 4,132 5, 045 
ae ß eb set costes LE 8,910 4,751 5,682 
Communist Europe: 
Czechoslovakia * 5... 2.2 LL Lc c c c LL Lll cl cll. 5,157 4,491 4,584 
Huhgaly. oo ß eue 31,552 141,971 142,000 
h oſ/ſſ ³ ³ AAA E EU. 26,031 6,3738 6,488 
Rom ew mosduasewedaaE A SE 2,404 e 2,712 e 3,880 
USSR oeoo roae eua saeua see 42,695 42,414 49,862 
Yugoslavia ! )))))) n 1.072 1,330 1,482 
TOU occeds ose ⅛ð ] ] Ä; EdE LE E 58,911 59,291 61,796 
Other: 
%ê—Üê?éeTWtntf.fff ede cea n ce LE 80,405 87,001 40,994 
Turkey i ĩ²˙iAĩᷣͥœw ꝛ˙wp!....... 8 176 147 e 150 
United States ))jʒj lll Lll l.l... 78,980 86,017 77,619 
Gi ĩðVA 242, 486 262,287 264,442 
e Estimate. 


1 Excludes scrap consumption by rerollers. 

2 Excludes scrap consumption by iron foundries. 

3 Scrap consumption in blast furnaces and steelworks only. 

1 Excludes scrap consumption by industries other than the iron and steel industries. 

5 U.S. Bureau of Mines estimate based on official Czechoslovakian data. 

¢ Consumption in blast furnaces and open hearth steel furnaces only (excludes consumption in other types 
of steel furnaces, rerolling mills, iron foundries, and industries other than the iron and steel industries). 


Source: Except where otherwise noted, United Nations Economic Commission for Europe. Quarterly Bul-. 
letin of Steel Statistics for Europe. V. 22, No. 4, New York, 1972. 


Table 14.—Estimated world 1 consumption of major nonferrous metals 


Commodity 1968 1969 1970 
Aluminum 2. mm thousand metric tons.. 78,822 r 8,997 9,484 
§;*ͤOO“ẽ M: d ĩðͤ DRE e AE Edda do.... 476,464 r 7, 075 7,183 
E111 ⁰w-VvUöDrinnn ð y 8 do- 3,159 r 8,448 3, 526 
QING © one oc J)) ĩè f ; y y amd au do — 74,979 r 4,760 4, 575 
17»; ꝑͥ y cutee ⁰k 8 thousand long tons r 178 181 175 


r Revised. 

1 In general, figures are totals for major consuming countries only; sum of consumption by excluded minor 
consumers may be significant; data included for communist countries (except Yugoslavia) are listed as con- 
jectural in source. 

2 Apparently includes secondary metal. 

3 Primary and secondary refined metal. 

4 Chiefly primary, but including some secondary. 

š Primary and secondary slab. 

¢ Primary only, as reported by International Tin Council. Communist countries (except Yugoslavia) are 
excuses consumption of primary and secondary tin by these countries is estimated at about 60,000 tons 
annually. 


Source: Yearbook of the American Bureau of Metal Statistics. Fiftieth Annual Issue for the Year 1970. 
New York, 1971, 148 pp. 
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Table 15,—World energy consumption,! by energy source 
(Million metric tons of standard coal equivalent unless otherwise specified) 


Hydro, Total energy 
Area ? and year Solid fuels Liquid fuels Natural and nuclear, and. —————————————————— 
imported gas imported Aggregate Per capita 


electricity (kilograms) 

North America: 

1965858 448 795 657 40 1,940 9,053 

1966 471 834 707 42 2,053 9,460 

196777 463 875 744 46 2,128 9,686 

1968.........- 481 930 799 47 2,257 10,164 

1989 T—Z 489 973 861 52 2,376 10,586 
Caribbean America: 

965.......-.- 4 68 26 2 100 944 
1966.........- 4 69 81 2 107 972 
1967.........- 5 74 34 2 115 1,017 
1968.........- 5 83 84 8 126 1,078 
1969.......... 6 84 86 8 129 1,075 

Other America: 
1965 6 61 10 4 80 578 
1966 6 65 10 5 86 602 
1967777. 7 67 11 5 90 608 
1988 7 75 12 5 99 650 
196899 8 82 13 6 108 691 
Western Europe: 
1965 515 463 28 89 1,045 8,050 
19668 480 518 83 43 1,080 3,123 
1961.......... 459 550 41 44 1,094 8,142 
1968.........- 456 602 58 46 1,161 8,314 
196889 —-—. 457 663 79 46 1,246 8,525 
Africa 
19655 58 32 2 2 88 283 
19860 58 96 2 2 93 288 
1967.........- 54 87 2 2 94 284 
1968.........- 56 89 2 2 99 294 
1969.......... 57 40 2 2 102 294 
Near East: 
1965.........- 6 32 6 (3) 44 481 
196. 6 34 7 (3) 48 512 
198970 ls 6 88 8 (3) 52 545 
1968.........- 6 40 10 57 578 
1969.......... 6 43 14 1 64 634 
Far East 
1965655 151 152 10 12 324 321 
1966 155 174 10 14 853 840 
1997777 164 206 11 13 393 871 
19688 169 241 12 13 436 401 
1969.......... 179 218 13 15 486 4836 
Oceania: * 
1988 32 26 (3) 2 60 8,469 
1966.........- 32 28 (3) 2 63 8,525 
1967.........- 33 30 (3) 2 66 8,638 
1968 84 83 (3) 2 70 8,784 
1969.........- 35 85 (3) 8 13 8,878 
Countries not else- 
where specified: 5 
19655 1,035 291 196 16 1,538 1,444 
1966 1,080 317 218 18 1, 633 1,513 
199775 985 342 242 17 1, 585 1,450 
196888 1,065 372 263 19 1,719 1, 552 
1969. 1,119 408 284 21 1,832 1,634 
World total 
1988 2,250 1,919 933 118 5,220 1,583 
1966. ........- 2,294 2,075 1,018 128 5,515 1,640 
196777 2,175 2,218 1,092 132 5, 616 1, 640 
19688 2,281 2,415 1,189 138 6,023 1,727 
1969. ......... 2,357 2,608 ,908 148 6,416 1,805 


! In most cases data are aggregates of country figures representing apparent inland consumption—the purely 
arithmetic result of adding production and imports and subtracting from this sum the total of exports, bunker 
loadings, and additions to stocks (where the latter are known). All totals in this table are reported in source 
and may not represent the sum of listed parts owing to rounding and/or omission from detail in space of minor 
quantities not listed separately. A large number of the entries in this table have been revised from those ap- 
pearing in previous editions of this chapter owing to revisions published in new edition of source; such revisions 
have not been identified as such by footnotes. 

2 Areas listed are those appearing in the source and have not been conformed in scope to standard terms used 
5 in the Minerals Yearbook, except that the source term Western Asia" has been converted to Near 

as E 
3 Nil or less than 14 unit. 

1 All figures revised from those presented in 1969 edition of this chapter. . 

5 The greatest part of the consumption listed under this heading is that of Eastern Europe—Albania, Bul- 
garia, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R. 


55 . Nations. World Energy Supplies 1965-69. Statistical Papers, Series J. No. 13, New Vork, 
» Pp. 9-7. 
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Table 16.—Annual investment expenditures in the steel industry for selected countries 
(Million dollars) 


Country 1968 1969 1970 
European Economic Community F/ ²·¹wꝛꝛ 1802 r 1,089 1, 688 
European Free Trade Association (EFTA) 22222y99 211 r 237 465 
Other countries: 
6 ee ] ⸗-a o.. NA 105 175 
PIN ONG sco %«ð;ͤè, he eee y a CU LEE 1 48 
TWreland 6202 eo ce aAA lve ouee ts ote eee 3) r5 A 
Japan n PETER 1,167 1,494 1,889 
jut) mese P aa cR 213 
TUPKOV ³˙¹WÃÃ̃̃ ˙⁰˙mm G... w cd 8 N 
United %%%%ö§é%—i ⁵²«Ü!ĩ q n; ↄ. A S aG 2,972 2,136 2,000 


r Revised. NA Not available. 

1 Source, European Coal and Steel Commission. Investment in the Community Coal Mining and Steel In- 
dustries. Report on the 1970 Survey, 1970, p. 8. 

2 Totals given exclude expenditures, if any, for Denmark and Switzerland in every year and any non-British 
Steel Corp. investment in the United Kingdom. 

3 Less than 4 unit. 

* Japanese fiscal years. 


Source: Except where otherwise noted, Organization for Economic Cooperation and Development, 'The 
joa m xe Industry in 1970 and Trends in 1971 and previous editions of the same publication covering 
an 


Table 17.—Non-Communist world petroleum industry capital expenditures 
and exploration expenses by geographic area 


(Million dollars) 
1968 1969 1970 
United Sta 
Capital 8 — e C ead 8,350 8,175 8,225 
Exploration expenses 715 725 5 
rr ———— — — € 9,065 8,900 8,890 
Other Western Hemisphere: 
Capital expenditures... ............. 2 LLL. L Lll. l... 2,490 2,715 2,760 
Exploration expenses 265 270 275 
-/ id ÁN 2, 755 2, 985 8,035 
Western Europe: 
Capital expendituree sss 2,625 2,480 3,260 
Exploration expense 125 125 100 
P ͤQ———ÄAAꝙ0ßſ ³ ↄ A ĩͤ ei 2,750 2,605 3,360 
Africa: 785 825 790 
Capital expenditure s 75 85 100 
Exploration expen ces — ——ũ— 
d ³·wàꝛ˙]ꝛꝛꝛmj m ĩð 860 910 890 
Near East: 
Capital expendituree s 625 730 565 
Exploration expenses 50 50 50 
Totals ci ).. ecce UE LI LE 675 780 615 
Far East: 
Capital expenditures. .............. ..- 2 lll ll l.l... 1,425 1,500 2,050 
Exploration expenses. bees 100 125 150 
otal : ſſ ͤ A 8 1,525 1,625 2,200 
Unspecified: Capital expenditures (no exploration expendi- 
DUPOB). Lol oo nisu c Dou ea ⁵ð⅛ð 1,600 1,950 2,475 
Total: 
Capital expenditur es 17,900 18,375 20,125 
Exploration expenses 1,380 1,380 1,340 
17%. ³¹¹1ꝛAA—àͥ ³ĩ1Qf ] ³m mn. ⁊ð . EE ELE 19,230 19,755 21,465 


Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum In- 
dustry —1968, 1969, and 1970, pp. 20-21. 
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Table 18.—Non-Communist world petroleum industry capital expenditures 
by industry sector and exploration expenses 


(Million dollars) 


Capital expenditures: 
Production: 
Crude oil and natural gas.......................- 
Natural gasoline plants k 
Pipelines. e ——Ó——ÁÁ— 


Refineries uuu ³ð ⁴ſ/ĩ 8 
Chemical plant!nn 2... LLL Lll... ..- 
Marketing 222 ³ĩÄé- h dur CERE Lut 
PC... ³ 8 


1968 


19, 755 


39 


21,465 


urce: Energy Division, Chase Manhattan Bank, N. A. Capital Investments of the World Petroleum In- 


Sour 
dustry—1968, 1969, and 1970, pp. 24-26. 


Table 19.—U.S. direct foreign investment in mineral industries: 


Value, earnings and income 


(Million dollars) 


Mining, smelting and 


refining Petroleum 
Area and country 
Value Earn- In- Value Earn- In- 
ings! come? ings! come? 
1967 Cote) onore 4,876 r 746 596 717,399 :2,120 1,989 
1968 10081-12522 x ee i ie 5,435 r 795 r 644 18,887 72,449 *2,271 
TER II eee d 8 5, 658 782 664 19,882 2,452 2,638 
1 5 
DVD AAA y m — 3,014 294 201 4,809 318 188 
Latin America and other Western Hemisphere: 
Latin American Republics: 
Ä —¹˙•.ͥ ² A »⁰d . eee sed 455 59 62 NA NA NA 
Venezuelaaaa NA NA NA 1,734 285 283 
Othef. ool ²ĩ ee bee ed 929 118 123 1,433 82 39 
Sübtótal.. 222. 550525 os sadeue 3 1,384 3177 3185 33,167 3 867 3 322 
Other entem Hemisphere. ..............- 652 103 106 762 49 24 
%////ô§éêö1?ẽm ⅛ð—â S rud RG 2,036 280 291 3,929 416 346 
Pu 
uropean Economic Community. .......... 15 NA NA 2,525 22 T 
United Kingdom 1 NA NA 1,852 —12 40 
Other West Europe......................- 55 NA NA 1,111 —25 —7 
IJJJöÜàé᷑V VW. y n eee 71 8 — 5,488 —15 40 
Africa: 
South Africa, Republic og 90 39 85 172 ( (4) 
G 8 350 58 32 1,916 594 544 
/// Sees ee 440 97 67 2,088 3 594 3 544 
Near East TEN "n ~- 1,466 1,161 1,194 
Far East and Pacific 
A apan. E AE AE E ETE TON 2 70 T 540 29 6 
rl ⁵³ð ĩ EE EE 478 
ee TIT i = 737 5 37 525 
Other. ² ˙¹i⸗.AA.ͥÄÜÜ¹¹ 0 m Deu LU 91 —2 —1 1,066 134 98 
; ]ĩ⅛ͤd.. 3 578 3 68 351 2,348 5 200 5 129 
International shipping zm P -- 1,667 275 164 
Grand total h) ee 6,137 748 609 21,790 2,950 2,608 


P Preliminary. Revised. NA Not available. 


1 Sum of U.S. share in net earnings of subsidiary and branch profits. 


2 Sum of interest, dividends and branch earnings. 


3 Partial figure; includes no figure for detail indicated as not available. 


‘Included with Australia and New Zealand below. 
5 Includes Republic of South Africa reported total. 


* Detail may not add to totals shown because of independent rounding. 
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Table 20.—World merchant fleet distribution, by type 1 


1966 1967 1968 1969 1970 


Number of vessels: 


Vo kerso onenean POE EN RR eas 3,610 3,740 3,895 4,071 4,232 
Bulk CAITIOTB. o saco coe ee d Ka E E 2,039 2,868 2,609 2,748 2,954 
Feige DES ee Cue RE 10,908 10,963 11,052 10,980 10,998 
OUNCE i ĩ⅛ͤ0y“-(ui hod x E aue 1,746 1,729 1,805 1,771 1,796 
IJ;ö‚;oAũ Am aea aM MEM MR eT EE 18,908 18,800 19,861 19,570 19,980 
Gross tonnage 

ee . thousand tons.. 58,999 65,804 71,641 79,457 88,896 
; e c peERE ee do 22,850 31,644 37,596 41,746 47,199 
p 2 Joe ees te ee do 61,025 61,821 62,559 62,960 68,159 
Other zs tes LEE do.... 12,674 12,258 12,446 12,084 12,147 
Total... 1:20.22 suk eee ese ce ee eeae do.... 155,048 171,522 184,242 196,247 211,401 

Deadweight tonnage: 
Tanker: ose ose tec EE EE do.... 98,022 105,542 117,185 183,421 158,075 
Bulk carriers... do 34,177 49,638 59,926 67,638 77,173 
Freigh tere ee do.... 85,852 86,107 86,702 87,250 87, 428 
))); ĩõĩ]⁰¹m ⅛ «ͤ K LM LL do- 9,863 9,116 9,447 9,214 9,323 
C Soe ˙¹.ſ e cC do.... 222,414 250,403 278,210 297,523 326,999 


1 Maritime Administration classification. Tankers include whaling tankers. Vessels shown here as Other“ 
include combination passenger and cargo, combination passenger and refrigerated cargo, and refrigerated 
freighters. Contribution of these vessels to mineral commodity trade is regarded as unimportant. Data are as 
of December 31 of year indicated. 


Table 21.—Distribution of world oil tanker tonnage by size groups 1 


1970 
1966 : "uper 
— — ͤ ꝓf n service New building in progress or 
Size group Million Percent of on order at yearend 
(deadweight tons) deadweight total — — — — Ü — 
tons Million Percent of Million Percent of 
deadweight total gend weight total 
tons tons ? 
Under 25, 000 30.0 30.2 28.3 18.2 1.3 1.8 
25, 00045, 000 25.3 25.5 27.4 17.6 2.1 3.0 
45,000-65,000..... 21.2 21.3 22.5 14.5 2 8 
65, 000-85, 000 12.7 12. 8 17.1 11.0 .6 .9 
85, 000-105, 000.... 6.6 6.6 15.4 9.9 .8 1.1 
105, 000-125, 000... 2.5 2.5 6.0 8.8 1.5 2.1 
125, 000-145, 000 T ia 2.7 1.7 2.6 8.7 
145,000-165,000... "- - 2.5 1.6 .6 .9 
165,000-185,000.... 1.1 1 1.2 .8 e uh 
185,000-205,000... e "E 3.9 2.5 .9 
205,000 and over... oe oe 28.7 18.4 60.0 85.3 
Total.......- 3 99.4 100.0 155.7 100.0 70.3 100.0 


! Includes vessels 2,000 deadweight tons and over. 
2 Excludes 20.3 million deadweight tons in bulk (multiple-cargo) carriers. 
3 Data differ slightly from total given in table 20 because of difference in source. 


Source: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press, 
London, 1966, p. 15; 1970, p. 14. 
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Table 25.—Nonferrous metal prices in the United States 


(Average, cents per pound except where otherwise noted) 


Year and month Aluminum! Copper? Lead? Zinc 4 Tin 5 Silver ¢ 
ö y 8 25.583 741.847 13.012 13. 500 148.151 214.460 
1069.5. cece esate 27.176 41.534 14.695 14.600 164.498 179.067 
1970: 

nn,, ð s ERE 28.000 55.753 16.300 15.500 179.738 187.650 
February.....................- 28.000 56.000 16.300 15.500 175.208 189.579 
Maren. no ccc secs utes 28.000 56.000 16.300 15.500 177.118 188.848 
e 28.591 49.300 16.300 15.500 183.875 185.286 
May. db AA ĩ nace se 29.000 59.700 16.300 15.500 180.563 167.000 
June 2523555 52i eec a Sec 29. 000 59.700 16.300 15.500 170.284 163.936 
/ ote E 29.000 59.600 15.482 15.500 164.773 168. 659 
Kall! 8 29.000 59. 600 14. 895 15.833 174.429 179.767 
September..................... 29.000 59.600 14.318 15.000 174.738 180. 162 
OGetogeee ; 29. 000 58. 500 14.300 15.000 173.625 174.581 
November....................- 29.000 55.600 14.300 15.000 172.250 176.0385 
December. ...................- 29.000 52.600 183.936 15.000 163.864 163.477 

Annual average 28. 716 57. 700 15.419 15.319 174. 205 177. 085 


1 Unalloyed ingot, 99.5 percent, delivered United States. 

2 Electrolytic copper, domestic refineries, Atlantic Seaboard. 
3 Refined lead, St. Louis. 

4 Prime Western slab, f.o.b., East St. Louis. 

5 Straits tin, New York. 

Cents per troy ounce, 0.999 fine, New York. 

? Based on last 9 months of 1968. 


Source: Yearbook of the American Bureau of Metal Statistics. Fiftieth Annual Issue for the year 1970. 
New York, New York, 1971, 148 pp. 


Table 26.—Nonferrous metal prices in the United Kingdom 


(Average, £ per long ton unless otherwise noted) ! 


Year and month Aluminum? Copper? Lead * Zinc 5 Tin * Silver ? 
// ⁵⁵ e ees 233.981 528. 975 101.796 111.175 1,323. 868 219.529 
1969 %%«§ö»ͤ«ꝛ—QÆ9fꝗi 8 248.449 621.254 122.700 121.150 1,451.838 180.774 
1970: 

January................. 256.666 677.619 135.167 125.875 1,602.571 185.881 
February...............- 256.666 690.525 139.194 123.981 1. 570. 850 188. 800 
Maren 256.666 730. 875 139.675 123.269 1,582.150 187.575 
ADI... exec ux 259.011 725.659 133.659 122.097 1,604.955 184.227 
ö ex RES 261.333 666.250 130.444 121.494 , 599 .000 167.813 
JUNG sooo ( uc cse 261.333 607.341 128.267 121.966 1,477. 409 164.125 
7 261.333 568. 065 125. 087 123.967 1,458.609 168.777 
A/ a eee 261.333 527.775 118.863 124.500 1,509.100 180.200 
September 261.333 519.568 118.460 124.898 1,519.545 181.591 
October 261.333 476.068 118.659 123.426 1,529.500 175.568 
November 261.333 452.190 116.536 121.661 1,507.619 176.589 
December 261.333 435.682 115.165 120.398 1,457.864 163.665 

Annual average 259.973 587.902 126.427 123.120 1,530.384 177.068 


1 London Metal Exchange, average settlement prices. 
? Ingots, 99.5 percent. 

3 Electrolytic wirebars. 

* Refined pig lead, 99.97 percent. 

5 Virgin zinc, 98 percent. 

* Standard tin. 

? Pence per troy ounce, 0.999 fine. 
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Table 27.—Nonferrous metal prices in Canada 
(Average, Canadian cents per pound unless otherwise noted) 


Year and month Aluminum! Copper? Lead Zinc ? Silver 4 
/ ³oð iii AAA 27.07 48.020 13.4483 13.500 230. 557 
11k... ³ĩðV³0A. ³ 28.70 50. 794 15. 163 14. 642 192.808 
1970: 
õÄÜ˙§éêÜ—?Vvw̃⁵t.ðĩdu 29. 50 57. 000 16. 500 15. 500 201.800 
Februar ꝶꝶ⁊KTxfx,frr 29. 50 57. 000 16. 500 15. 500 203.870 
Match... 2.22 Bc Rosse es 29.50 59.000 16.500 15.500 202.576 
F111 EA N v ĩ 8 29. 50 59. 000 16. 500 15. 500 198.778 
OY sooo RU See i eee eee 29.50 59.000 16.500 15.500 178.100 
ROLE 50 59.000 16.500 15.500 170.250 
Tulgo roe coucher bins ete see 29.50 59.000 16.114 15.500 174.095 
AUSUNML, ⁵²i ... tee cos cee aun 29 .50 59.000 15.643 15.357 183.676 
Septemberrrrrr,r-r‚rr «4 29. 50 59. 000 15. 500 15. 000 183.071 
Oetob err 29. 50 58.433 14.500 15.000 178.310 
November._..-..----...-.------------- 29.50 57.300 14.500 15.000 179.000 
Deeds 29. 50 54.072 14. 500 15. 000 166.327 
Annual average 29. 50 58.067 15.813 15.321 184.904 


! Ingot 99.5 percent, f.o.b. delivered Canadian points. 

2 Electrolytic wirebar, f.o.b. delivered Canadian points. 

3 Pig lead, prime western zinc; producers’ prices, carload quantities, communicated by Cominco Ltd. 
4 Canadian cents per troy ounce, average price of Cominco Ltd. 


Source: Yearbook of the American Bureau of Metal Statistics. Fiftieth Annual Issue for the year 1970. 
New York, New York, 1971, 148 pp. 


Table 28.—Mineral commodity export price indexes 


(1963 = 100) 

All crude 

Year and quarter Metal ores Fuels minerals 
1988. Sic w fx dE 108 100 102 
10%%%/,öõÜoʃ 7⅛˙ x eS 114 100 104 

1970: 

First quarterrrrrr.k... 124 108 108 
Second quarter 122 104 108 
Third quarter......................... 121 106 110 
Fourth quarter.......-...-...-------.-- 121 108 110 
Annual average 122 105 109 


Source: United Nations. Monthly Bulletin of Statistics. New York, September 1971, p. xiii. 


Table 29.—Analysis of export price indexes 


(1963 = 100) 
Developed areas Less developed areas 
Year and quarter Total Nonferrous Total Nonferrous 
minerals base minerals base 
metals metals 
1958... ossi y cis 104 142 102 165 
196999. . 107 158 103 187 
1970: 

First quarter 118 176 104 211 
Second quarter 120 174 104 205 
Third quarter 124 162 104 181 
Fourth quarter 126 154 104 166 
Annual average 122 167 104 191 


Source: United Nations. Monthly Bulletin of Statistics. New York, September 1971, p. xiii. 
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Table 30.—Leading world producers of bauxite 


(Gross weight, thousand metric tons) 


Country 1968 1969 1970 P 
TP! ²˙¹. ³·˙mĩtA˙ͥ Ae Re RR e Re Diele dh 8,525 10,499 12,009 
TT. ³˙¹¹—0 . ESAN EE HP et r 4,955 7,924 9,389 
BUM a soracawda ad Bar aca pon d er SE RR r 5, 658 5,450 e 5,340 
PPP ˙²ᷣ APA 5, 000 5, 000 5, 000 
SURE cc ¾ ⅛ A m EE A 3,722 4,306 e 4,560 
ql — ⅛³⅛ow»1i' S EHE Det 2,713 2,773 2,992 
r ²˙äqꝛt ̃ NEA Fur nade r2,117 2,459 e 2,600 
HS ce aus cts hee A eo ere TAE PERDE eee r1,836 1,916 2,278 
pipe up oclo . E T 1,691 1,872 2,115 
bé s 01, PAE E E E ea A Uy rd 2,072 2,128 2,099 
I ETT A IEEE QU ecd ia cir A i 1,959 1,935 2,022 
11. ⁰˙¹.¹Aͥͤ.ʃ o MA ³¹ 5. ͤ EE EE SR r 40,248 46,262 50,404 
/ ² A—ĩ—ͤ—ͤ- ed KUBA xs 88 r 5, 753 6,396 7,564 
agen nir a eo UR Doa n Mardi d 2 r 46,001 52,658 57,968 

e Estimate. P Preliminary. r Revised. 


1 Excludes nepheline concentrates and alunite ore. 


Table 31.—Leading world producers of aluminum 


(Thousand metric tons) 


Country 1968 1969 1970 P 

Une BUD. oom pee AAA ee uM as scade asa 2,953 8,441 3,607 
. ̃ ²˙ A duced Quas ipd eitis bd 1,000 1,050 1,100 
CARON ] ³ͤ³³A A ĩ˙ 5A ⅛¾ Q ¼ 88 996 965 
%%% ·˙AmMAAA. ̃¾—q—— ola Ma eV 482 569 733 
V/ uz uod E S HE Uie n RS eic ua icd 468 507 530 
—... ͤ ß TS SINCERE POR = —¹˙TN 366 372 380 
eee, x 9r d | had aai on m wares 251 263 309 
—T—TõÜôͤ̃ð „y. ð ͤ yy sXs6u!! ES 97 126 204 
PRIA SG LL ca caes wapa dd E Eus d S as 120 131 161 
PPV 142 142 146 
CBE ee , ats ee dc edis r 90 120 130 
EIEII au o RR RA RO E Sie Ml d ol ele M Md 6,863 7,717 8,265 

All ste. 33), y Nec Nm 1,156 1,291 1,407 
— DDP s Quudwxewitot wien Sis r 8,019 9,008 9,672 


e Estimate. P Preliminary. r Revised. 


Table 32.—Leading world producers of mine copper 


(Copper content of ore, thousand metric tons) 


Country 1968 1969 1970 v 
URINE T AL dos Sco E A cae cu Es aan r1,093 1,401 1,560 
CCPPPPPPVVVFVVVVVVVVVVVVCVVVVVVVVVPVVVVVV—VF—T—TTT F 667 699 686 
Bat DN aic ar ssa d ox ͤ —ññ f a d 665 748 683 
AOT a a a es oe r 575 520 613 
.. ˙ ĩðͤ v ̃̃ͤ⁵̃̃ß— 88 r 520 550 570 
Congo (Kinshasa) JJC d OUI ah i ars 325 357 386 
"po I ee E EE T E ATOT ELSE T 213 199 212 
ASSUM TEE ⅛¾7?ʃ EE ES E EEEE qa dde 109 131 146 
a T OPERAR ß TN cam wee 110 131 145 
South Africa, Republie Of. 1L . r 128 126 149 
—: bend oan n.. . I ROME MESA 120 121 124 
| NE tt RO ERE PE SR VR A IER Ne E E ERR r 4,525 4,983 5,274 
i oo, EES EE . N AONE SAN r 589 645 676 
— ̃ OEE E EEEE IEE RRE enm r 5,114 5,628 5,950 

e Estimate. P Preliminary. r Revised. 


1 Recoverable. 
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Table 33.—Leading world producers of iron ore, iron ore concentrates, 


ia and iron ore agglomerates 
(Thousand metric tons) 

Country 1968 1969 1970 P 
CTP I ͥ 0000 RUPEE VO 176,616 186,134 194,200 
1 oso EA O CEDAR ERR r 81,243 89,746 91,201 
FEMA LL ̃ ͤͤ 4 ˙ . qi qe me 55,238 55,425 56,800 
y Vl 0 S E E O r 26,625 39,094 51,104 
—.:. ͤ 0 ĩͤ v . r 43,040 36,337 48,271 
/// A—T—T— o uA N e dre 88,000 40,000 44,000 
EFT!!! AAA — RMaQ RS ERE 25,123 e 33,000 e 40,200 
—f.!;, sica n diae mE ̃ ͤͤmXMU—K ̃ — tnm r 832,419 33,185 81,774 
pnto WERE OEE ERO RCM ⁊ð rco RH NR 27,433 29, 564 30,780 
LIN, ne ³˙¹AAAA ] A 8 19,571 22, 866 22,294 
4 FTT 16,190 19, 716 22,200 
C/ ̃ͤ——— %¾ĩ—)ç w Rx mi r 13,936 12,298 12,018 
TPC! AAT 11,916 11,534 11,265 
puo | MEPE E SNO ETT UE UO n r 573,350 608,899 656,107 
— ß—é— eqs QS € Ra» dd sadi au 105,897 109,957 110,582 
T Li oes AAA 679,247 718,856 766,689 

e Estimate. P Preliminary. r Revised. 
Table 34,—Leading world producers of steel ingots and castings 
(Thousand metric tons) 

Country 1968 1969 1970 P 
united Hiélblliu . Sd au uma e 119,260 128,151 119,308 
. ·o2²Aͤ ͤᷣ⁰ ¹VVͤ QA qd AME DAK V NER 106,537 110,328 116,000 
SEDO MEMMIUS E REESE r 66,893 82,166 93,322 
/ AA écdrms m It P 41,159 45,316 45,041 
Ä T Tĩ2ͤ—³]—ʃ—i m dicm m Root iion je r 26,2717 26,846 28,316 

pio cin Ad d a EA r 20,409 22 , 511 11 
(QU ti ANM AA ͤ ͤ —— — CAMERE 16,964 16,428 17,277 
% quale sid AA 0 8 5,000 16,000 17,000 
DEMON. Lo ou an didum Eni e nis auae aw 11,568 12,832 12,607 
. ³¹Ü wm ðͤ K ⁊ᷣͤ x Rema op wn eid 11,007 11,291 11,792 
Desshoslo VAR . NEM a € 10,555 10,802 11,480 
—T—;·Ü˙ . 10, 207 9,350 11,200 
ß aluo gana R V WR ² T3333 EN Ie DS Was Se 4,924 6,005 7,388 
P cil 00 NBSEQNMECOOUER T MEOCONMADCRERENURNDE TUERI ACIER: 6,502 7,017 6,822 
TT... ²³˙Ü.1 ͤüu-ũ 0 VU 4,751 5,540 6,517 
so  — ˙·Üꝛꝛ pen r 472,013 510,583 527 , 843 
T AIR,” ss i . . r 57,482 63,243 65,896 
% DRENE EIRE See SR eee ea r 529,495 573 , 826 593 , 739 

e Estimate. P Preliminary. r Revised. 


Table 35.—Leading world producers of mine lead 


(Lead content of ore, recoverable where indicated, thousand metric tons) 


Country 1968 1969 1970 
%%% ²̃ é x ũ —ꝛß——————.. 8 326 462 519 
T... ⁵˙ũ¹wu ]i . ð ß ̃⅛èð . ]ꝗ⅛—“(r irn m e DN 389 451 450 
CCCCPPPPPPPVVVCVVVVVVV VVV et Oe S Se Regt pes 420 440 440 
CELA T Lr RR PLU IP a qp AEE SIRS EO Mgr Pee I 327 300 358 
bU SL E EISE ß ðᷣ ß ß ] Pier HR ACRES AN UE Se 174 171 177 
171717171 a ... ener 155 155 155 
OMIA VE p[! asas was ² . ð . anm a a 112 118 127 
ROMEO es ne ie FAQS ence 8 94 91 e 120 
6 orante 88 100 100 100 
jv | — ——— ÉÉ— ee ae 2,097 2,288 2,446 
UAI "Re eR v . . 915 950 959 
CDA GN eor sae e r3,012 3,238 3,405 

e Estimate. r Revised. 


1 Recoverable. 
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Table 36.—Leading world producers of manganese ore 


(Thousand metric tons) 


Country 1968 1969 1970 » 
LU ND Ios dete c a ee ee E C 6,564 6,551 e 7,000 
South Africa, Republic of.......................- ,972 2,204 2,679 
•ööͤ ³ĩðͤ yd A 8 r 1,680 1,965 1,929 
. ⁰y a Dese 8 1, 602 1,485 1,651 
G ⁵ĩðV—Aw ĩè . r 1,255 1,363 1,453 
China, mainland ¢__..........--..-.------------ 900 1,000 1,000 
Australia r 744 922 804 
Ghana (dry weight)_.___.......-..-------------- 413 333 405 
Congo (Kinshasaa-ů «„ 322 311 347 
CJJJJ%J%%%%êõ˙ê—C0; ] ] 8 59 144 274 
JJ7%7%VVꝓCS0S0S0VyuCC0ꝙh%TGCT0Br UL AM LM LL ERE LE 312 801 271 
PORE OT lud i Lc lu D Eu De r 15,823 16,579 17,813 
Al sth eee eee ow r 1,076 885 68 
Grand total.. 116,899 17,414 18,497 
e Estimate. P Preliminary. r Revised. 
Table 37.—Leading world producers of mine tin 
(Tin content of ore, long tons) 
Country 1968 1969 1970 » 
h ⁰˙³˙»¹7vwwA ⁰ ee S 75,069 72,167 72,628 
I: i; "TEN r 29,101 29,572 28,916 
USS R ioen ia e Le c dc ÉL 26,000 27,000 27,000 
BI; ⅛ð2dĩu ĩð ⁵ oe ls r 23,601 20,759 21,140 
China, mainlandl L2... .--- 20,000 20,000 20,000 
Indonesien ome Hos R dcus r 16,671 17,138 18,761 
Australa- e enint r 6,537 8,018 8,735 
N ² ²*ↄmↄq¼; mn r 9,649 8,603 7,883 
Ü. ˙i ecu ere Luo r 206,628 203,252 205,013 
Aer. 8 121, 704 20, 827 21,556 
Grand total r 228,332 224,079 226 , 569 
P Preliminary. t Revised. 
1 Estimated smelter production. 
Table 38.—Leading world producers of mine zinc 
(Zine content of ore, thousand metric tons) 
Country 1968 1969 1970 » 
„ . ULL E 1,155 1,194 1,289 
USSR -—-— ter tan Di ay oa ete y TAS r §40 610 610 
United States 480 502 485 
C ec gu du ede rnm e Lee 422 507 484 
Foru oeoa oaa duo Ac (8 291 300 317 
Japan 2c ⁰˙uà.!. ea he eo ee E EE 264 269 280 
IE HCO i ⁵]ĩ .. n rigs MEE La 240 253 264 
h ⁰ MM.‚,.˖/„˖/ 8 r 164 171 e 190 
Korea, North "E 120 125 130 
Germany, West 110 111 123 
Laye au ep OE eL uL em my Pe a 140 182 109 
Congo (Kinshaaayy9yyppzzz r 108 86 105 
béo VIG MENT" 95 97 101 
China, mainland e... ...... 2... 222 eee 100 100 100 
·Üiwo lMö AA ³ ² Vn] AAA E I LE 14, 229 4,457 4, 537 
Aol ³ d r 746 888 962 
Grand Cote aioe a oa tie en ee ees r 4,975 5,845 5,499 
e Estimate v Preliminary. r Revised. 
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Table 39.—Leading world producers of hydraulic cement 


(Thousand metric tons) 


Country 1968 1969 1970 » 

MEL Te Ner en 87,512 89,740 95,200 

United States (including Puerto Rico).......... r 70,274 71,060 69,367 
Japan-- 22245222204 ⁰(x 8 147, 677 51,887 57, 189 
Germany, We r 83, 35, 078 38,325 
CoL MEET r 29,465 81,498 83,128 
FI ⁰²üuwuD. eR 8 r 25, 393 27,548 28,900 
United Kingdom. ........................... 17,878 17,422 17,053 
Spain (includes Canary Islands) r 14,954 15,774 16,536 
Inda eeen a aaa aa ⁰⁰ A 8 11,940 18,260 13,543 
ne, ß . 11, 600 11,830 12,180 
China, mainland e............................. 9,000 10,000 10,000 
Brazil 2.222092 n k bue 1,281 7,823 9,002 
ae,, . cR unes dE ee d E 7,026 7,515 8,127 
Germany, Ease 7,551 7,410 e 7, 500 
Czechoslovakia 6,493 6,733 7,401 
Canada . ace seweseueee 7,408 7,484 7,316 
e . axo Ee dE 6,126 6,787 7,126 
Totli cee ee eee oe r 401,016 418,344 497,893 
Ae K mec unacsc r 114,331 128 , 988 188 , 455 
Grand total..........................- r 515,847 542 , 332 571,348 

e Estimate. v Preliminary. r Revised. 


e Estimate. 


1 Year en 


Table 40.—Leading world producers of nitrogen fertilizer compounds 


(Thousand metric tons of contained nitrogen) 


Country 1968 ! 1969 ! 1970 1» 

United States (including Puerto Ríco)............. 6,607 7,139 1,632 
Rn. NC MM" w „753 4,177 , 509 

a TET S o EEIE T L ͤ ͤKwyĩ³¹¹³ AAA ĩ eee 2,035 2,099 2,102 
Germany, West._._......--..---.-_--------------- 1,559 1,598 1,574 
lH68- ee ee oU : 1,283 1,366 1,313 
China, mainland. .............................- 850 940 e 1,089 
QUID DR EMEN ß HI 1,096 1,089 960 
Poland. 1.2. e ed iL MED 594 759 938 
Netherlands 849 954 906 
ndia- ⁰˙¹u.n. ³—ͤds½ m y ʒ NEUE 403 563 731 
Total coru tod oo ete ioa Le ee 18,979 20,684 21,804 

All othon ³ðU/Ty y 6,865 ,026 8,796 
Grand total eie castes 25,844 28,710 80,600 


v Preliminary. 
ding June 30 of that stated. 


Table 41.—Leading world produceers of phosphate rock 1 


(Thousand metric tons) 


! Includes output of all major crude mineral sources of phosphate. 
2 Includes material described as sedimentary rock in Soviet sources. 


3 Exports. 


1969 


19,250 
10,662 
2,685 
2,198 


69,019 
12,690 


81,709 


1970 » 


72,158 
13,050 


85,208 


Country 1968 
United States 87,422 94,224 
USS R 91. ðͤyyß ⁊ð y yd ß ebd ewes 17,700 
Mos 8 10, 512 
l cdceeequ luu ee E. ,444 
Nauru IslandͥͤꝭP U 12 
Total. ²³¹²uAA ³¹ mu ³ A t dus 71,332 
AlbOthers score sc See ðââ ace dures r 12,669 
Grand totaalaalllllnmnn. r 84,001 
e Estimate. v Preliminary. r Revised. 


MINERALS IN THE WORLD ECONOMY 


Table 42.—Leading world producers of marketable potash 


(Thousand metric tons K: O equivalent) 


Country 1968 1969 1970 » 
USS RR uelcuhmacclcusdemlfcte ees 8,120 e 3,180 e 4,450 
Canada... e e EE EE r 2, 695 8,168 8,106 
Germany, Wee 2,561 2,626 2,645 
United States r 2, 469 2, 544 2, 476 
Germany, ttt ; 2,293 2,846 e 2,400 
PJJöZ ͤkyd ſydß een ce oe wee Se 1,857 1,938 e1,914 
Total ³·¹ ũð¹iͥͥͥͥ ⁰ T ⁰ cete ease r 14,995 15, 802 16,991 
AH 22:2 c2 te i cee r 1,214 1,262 r595 
Grand total!! r 16,209 17,064 18,586 

e Estimate. P Preliminary. * Revised. 

Table 43.—Leading world producers of pyrite 
(Gross weight, thousand metric tons) 
Country 1968 1969 1970 » 
USS: Rt uu oce oue Saucen eai LE. , 3,500 4,000 
Japane "2,916 2,966 2,751 
chen MONI 8 2,408 2,474 2,736 
hina, mainland ¢_____......-...---....-------. 1,500 1,800 , 

Italyen dd mt E el a 1,406 1,474 1,518 
a . . aD 774 855 963 
%%/%—Üé¹.?' d ewes r 1,050 927 871 
South Africa, Republic o ---------------- 704 837 868 
,, ß as LC Pe Ld 693 767 747 
ROmahlü.-- son ek k- ate E ae e 360 e 360 807 
Sede. 88 474 495 575 
Germany, Wett 616 640 554 
%//öõÜ˙¹iA r ͥͤͤͥͤͥ ⁵⁰⅛.. ͤ1d sn ON ru 16,396 17,095 18,390 
Ah. 8 4,699 8,836 ,712 
Grand total. ........... 2... LL eee r 21,095 20,931 22,162 

e Estimate. p Preliminary * Revised. 

Table 44.—Leading world producers of salt 
(Thousand metric tons) 
Country 1968 1969 1970 » 
United States (including Puerto Rico) 87,472 40,167 41,582 
China, mainland e... ................. 2L... .- 15,000 15,000 16,000 
BPS ES Te DD ↄ ↄ ..::... 11,000 12,000 e 13,000 
Germany, Wee 7,558 8,359 9,932 
United Kingdom. ..........................- 7,155 8,727 9,188 
India (including Go8).......................- 5,044 6,380 5,588 
og lo BENE LEES NEP 4,442 4,882 e 5,084 
Gand 8 4,413 4,225 4,588 
1 ¹’ ˙ AA. y y LL 3,918 8,947 4,367 
MéXiIGO 2 8,598 8,889 ,153 
Pl ³ 2,632 2,817 2,908 
Netherlands 2,418 2,669 2,869 
Romania- 212-504 blc nce c aL ADAE 2,968 e 2,400 2,862 
Germany, East 1,970 1,972 e 2,060 
SSF ſhſ AAA 1, 820 1,847 e 1, 900 
BBV ð² ³·i AA v eM eL E 1,248 1,629 1,823 
AüusBCTralli-.—— i oe ent el Auer M LU 914 1,680 e 1,700 
C ³¹¹w¹ia1]11 à nene udi eee ex 118 , 565 122 , 590 129, 594 
Ark mo ĩͤ K eei ec 12,690 18,174 13,048 
Grand total 126,255 135,764 142,637 
e Estimate. v Preliminary. 
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Table 45.—Leading world producers of elemental sulfur 
(Thousand metric tons) 
Country 1968 1969 1970 » 
United States 8,955 8,698 8,668 
Anada misce y eee EIC r 3,201 8,860 4,442 
PONG oie ³ͤ ³ a eee cle cu EE r 1,337 1,981 e2 ,684 
l ‚VMTTA—WAG ee eos. r1,685 1,732 1,788 
Oi GA MERE 1,500 1,600 1,600 
M ð ͤ / ĩ 1, 685 1,716 1,380 
5 Pu d Mn TUNE 386 848 840 
China, mainlandgdd ll... ..- 250 250 250 
Germany, West.....---.---.---.--------------- 127 129 176 
JJ eee eee ee eet E x eu uae 131 124 117. 
% ³ð·’wàſ AA r 19, 157 20, 438 21.890 
Ae 8 r 635 667 683 
Grand totalalalalalalalalall1Aů„dwkw wl r 19,792 21. 105 22, 078 
e Estimate. P Preliminary. t Revised 
Table 46.—Leading world producers of coal (all grades) 
(Million metric tons) 
1968 1969 1970 » 
Country Bitumi- Bitumi- Bitumi- 
Lig- nousand Total Lig- nousand Total Lig- nousand Total 
nite anthra- nite anthra- nite anthra- 
cite cite cite 
U.S.S.R.1...........-..-.... 188 456 594 140 467 607 ¢150 e474 ¢624 
United States 4 501 505 5 513 518 550 555 
China, mainland *........... (2) r 300 800 () 830 830 860 860 
ermany, East 247 2 249 255 1 256 261 1 262 
Germany, West 102 * 112 214 108 3112 220 108 3 113 221 
Poland.....-.:.. -2 .---- 27 129 156 31 134 165 33 140 173 
United Kingdom aed 167 167 A 153 153 xu 145 145 
Czechoslovakia 75 26 101 80 27 107 81 28 109 
Ina... 88 4 71 75 4 79 4 72 76 
Australia 28 41 64 23 46 69 24 49 78 
South Africa, Republic of £ 52 52 58 - 60 60 
PCC ((( ce ee (4) 47 47 (4) 45 45 40 40 
Fran eee 3 42 45 3 44 3 37 40 
Bulgaria r 28 (4) r 28 29 (4) 29 29 (4) 29 
Yugoslavia. ...............- 26 1 27 26 27 28 1 29 
Hungar// 23 4 27 22 26 24 4 28 
Korea, North 2 (2) 28 28 0 25 25 27 21 
NI! ceo ue ke r700 (71, 974 "2,674 726 2,027 2,758 750 2,101 2,851 
All others r 84 r 92 1 126 34 ‘90 124 87 95 132 
Grand total r734 12,066 72,800 760 2,117 2,877 787 2,196 2,983 
e Estimate. v Preliminary. r 


Revised. 
1 Excludes output from U.S.S.R. controlled portion of Svalbard (Spitzbergen). 


2 Output 


small, included under bituminous and anthracite. 


3 Includes pech coal. 
1 Less than 34 unit. 
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Table 47.—Leading world producers of marketed natural gas 


(Billion cubic feet) 


Country 1968 1969 1970 v 
United States 19,322 20,698 21,921 
USS Reece DD PRP r 6,082 6,457 7,063 
( ͥͤͥͥ²⁰ͤ˙ÿwwrrr ĩ⅛˙, mw. wm Ee 1,692 1,978 2,295 
Netherlands... .................. - 2-22 lll sell... r 487 768 1,107 
F ³⁰¹¹1A ⁰²ͤm AAA r 768 843 875 
JJ AAA cue AE r 871 417 481 
/ ]⁰¹ræàààkͤ¶ ⁰⁰ at eee 868 422 464 
Germany, West „ r 224 311 e 440 
Il f(ͤ ³Ü¹ww¹IiA1²¼²¼ ⁰y Esami t E 56 98 396 
United Kingdom. .............................- 71 179 892 
ene wr tucssiaemua muse ERE 801 314 849 
France 555 os ³˙¹—¹i ⅛⁰ͤ ̃ ‚ Tt puce Gm a r 198 230 243 
Argentina... %]]᷑ͤ—U0r ⅛˙⅛˙om ; ĩ k ⁰m 88 189 188 212 
Küuwalt.. ͥ ³¹1ü AAA k 8 176 192 204 
l/ ³ðÄWWWA 8 r 30,255 88,090 86,442 
Ae ⁰y⁰ se uei is r 1,079 1,290 1,465 
Grand total__........-.--.--- eee r 31,884 84,380 87,907 
e Estimate. » Preliminary. t Revised. 
Table 48.—Leading world producers of crude oil 
(Million 42-gallon barrels) 
Country 1968 1969 1970 » 
United States.. 8,329 8,372 8,517 
EEN P m MD ARTT ON "2,272 2,418 2,595 
J ee ae en eae ĩ tan tae , 089 1,282 1,397 
Saudi Arabian. * 1,114 1,174 1,387 
isles. seeks asi ,919 1,312 1,858 
I1ö§ÄöÜͤʃñ ˙rè0r -k k . r 951 1,184 1,209 
WONG oe ZZ sd See tes r 964 1,022 ,090 
Pi pp ̃ p E r 549 555 570 
aic ———— ⁰ u... udseueses 379 411 461 
Iii y Sie este oceans 52 197 896 
J.A iul BERNER ³ u v ĩ ĩͤ 8 r 331 845 872 
Indonesia... sete ( eee ete aui 220 271 312 
Trucial States 182 228 284 
1% ³˙ .. es ad aee 142 150 157 
China, mainlandld gg r 72 106 146 
Ain... eKAw Oa IR oci 125 130 143 
UNE uc ase eps D DLE EA UR M dL 124 130 182 
DI. cio oe ß LI CLE 88 120 121 
United Arab Republic..........................- 62 90 119 
Romania... oco 8 r 101 101 102 
ͤ§ĩÜĩrv]?W?W·˖· ³ ⁰⁰ LUE r 13,415 14,488 15,863 
Aden eee oe eo eae r 678 7 827 
Endet, usse iUas Sce 14,093 15,214 16,690 
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Table 59.—Refined petroleum fuel trade, by continental areas 1 


(Million metric tons) 
7 Exports Imports Bunkers 
Continental area ? Jö. y 
1968 1969 1968 1969 1968 1969 
North Ame rie. 6.96 1.26 87.28 96.48 20.12 20.36 
Caribbean America. .................. 112.52 118.04 18. 55 18.78 14.00 18.86 
Other America. .....................- 1.09 0.28 5.11 4.79 1.88 1.29 
estern Europe 78.80 89.49 103.60 106.79 41.92 45.58 
op 36.37 35. 54 7.01 6.32 NA 
BINGE MERERETUR ETT 4.75 4.2 12.42 13.36 8.01 7.56 
Near Eastũ 50.44 55.98 2.69 8.74 17.49 17.49 
Far ery JJ) MOTOS MORTON 20.17 19.74 40.65 42.72 22.40 28.61 
MC qe n t PM etwas 1.15 6 8.69 4.42 4.21 8.69 
Not st specified i hg ap uec “„ as is 1.32 1.34 05 .05 
P%%%%%/é§öÜêuüuü ERI lobeE 811.75 881.45 277.27 298.74 129.53 183.44 
N A Not available. 


5 given are for fuel commodities only, excluding lubricants and other refinery products not normally 
sources. Ap pparent Mitre ae es between export, import, and bunker totals evidently result 
8 quantit es of material en route at yearend, from incomplete data, and from differing practices from 
country to country in the method of reporting bunkering materials. 
2 Continental areas are the same as those used in table 82 except that Albania, Bulgaria, Czechoslovakia, East 
Germany, Hungary, Poiand, Romania, and the U.S.S.R. are reported under the group term Eastern Europe. 
3 Derived figure; difference between listed detail and yrted total 
Source: Statistical Office of the United Nations. Wo lie supplies 1966-69. Series J, No. 14, New 
York, 1971, pp. 56-77. 


The Mineral Industry of Algeria 


By Roman V. Sondermayer ! 


During 1970 Algeria remained a signifi- 
cant producer and exporter of crude oil 
and natural gas. As in the past, natural 
gas was exported as liquefied natural gas 
(LNG) from installations at Arzew. Al- 
though the Government attempted to in- 
crease the development of other mineral 
resources of the country, crude oil and 
natural gas dominate the industrial econ- 
omy and account for about 60 percent of 
the country's exports by value. Estimated 
Algerian Government income generated by 
gas and oi] amounted to $255 million 2 in 
1970. The country's output of iron ore, 
lead, zinc, copper, pyrites, phosphate rock, 
and cement was of domestic importance. 
Political difficulties with France and other 
western nations assisted the economic pen- 
etration of some Communist countries. Ro- 
mania, Bulgaria, and the U.S.S.R. were the 
most active and at yearend were involved 
in financing different industrial projects 
and helping train Algerian nationals in 
mineral exploration, production, and proc- 
essing. 

The  Algerian state-owned company 
Société Nationa pour la Recherche, la Pro- 
duction, la Transport, la Tranformation 
et la Commercialisation des Hydrocarbures 
(SONATRACH), after a governmental ac- 


tion, assumed control of all non-French 
foreign petroleum and natural gas proper- 
ties except those of Getty Oil Company. 
Compensation arrangements were being ne- 
gotiated at the yearend. Two contracts 
were concluded in 1970 calling for the de- 
livery of Algerian LNG to the United 
States. The two agreements involve deliver- 
ies of up to 1,542 million cubic feet daily 
of natural gas equivalent. Implementation 
of these agreements was pending approval 
by the U.S. Federal Power Commission. 
The Algerian-owned Société Nationale de 
Recherche et d'Exploitation Miniére 
(SONAREM) contracted with the Litton 
Industries Aero Service for an aerial survey 
of certain parts of the country. In addition 
SONAREM specialists were involved in ex- 
ploration for lead, zinc, copper, mercury 
and other nonferrous metals and in super- 
vising the construction of a 40,000-ton-per- 
year electrolytic zinc plant at Ghazaouet. 
Construction of two new cement plants 
and the expansion of an existing one 
should raise Algeria's cement producing ca- 
pacities from the present 0.9 million tons 
to 2.6 million tons by 1973. Both are being 
built by Société Nationale des Matériaux de 
Construction (SNMC). 


PRODUCTION 


According to preliminary data there 
were no pronounced changes in mineral 
production during the year. Iron mining 
continued to improve technologically, but 
production results were not spectacular. 
Output of lead and zinc ores, declined 
slightly, because technicians lacked experi- 


ence to use the equipment. Output data 
on several nonmetallics were not available. 


1Petroleum engineer, Division of Fossil Fuels. 

? Where necessary, values have been converted 
from Algerian Dinars (AD) to U.S. dollars at the 
rate of AD 4.937 = US$1.00. 
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Table 1.—Algeria: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 v 
METALS 
Antimony concentrates: 
% 22m cb e awsibews 8 195 e 228 e 200 
Metal: content: 2222202626 uoce ÖʃCêunhn y mt eds 54 e 60 e 155 
Copper concentrates: 
Gross ß ²³⁰ ũũd ͤ -0=ĩv;; d 8 8.424 2,963 2,406 
Metal eenteegndnddddddddddd MAS emE HS EE 789 550 574 
Iron and paced 
Iron OF 2 6n ; ⁵⁰ͤ ⁰⅛5:̃g 3 8 thousand tons 3,079 2, 969 2,868 
Pig iron and blast furnace ferroalloys *.................... do.... 10 60 70 
ieee uu e Set eee eee stat d cuu do.... 28 18 e 20 
Semimanufact urenrnrnrnnnsss do- 46 e 50 e 50 
Lead concentrates: 
Gros weight... ß e NE diva E E E cd r 9,780 11,460 9,439 
/ Ü usu CREE mure aqu ded dace 8 r 5,200 7,947 6,523 
Nivebé...llodcco ccs ckccuszedacexdcu eds thousand troy ounces.. 100 100 100 
Zinc concentrates 
Grow welght- ß e den wed eai 85,177 40,769 80 , 556 
Mert grł— rr 19, 178 20, 887 16,974 
NONMETALS 
Pinte : Ba elite PE ahaa entation EE E / ĩ ĩ ðͤ Eid r 44,986 51,710 51,643 
Cement... ²³²?io ³ A —. 8 thousand tons 866 950 e 1,000 
Clays, 8 ) ³ðWWA. ⅛ - y 8 19,295 12,580 MA 
tomité...-. l2 sees o ñĩͤ 6 hy . LM ELE 21,367 10, 545 EN 
Fertilizer materials: 
Phosphate rock. ...................--.--.-.-..- thousand tons.. 866 420 492 
Superphosphatterknk k do 115 e 120 NA 
til og IMMER Md d ES do.... 175 175 176 
Limet MEME -"-—————P—————————— E do 20 20 20 
Pyrite: 
Gros l!!! ³ðNB M ED Ed EE E 46,175 41,759 32, 504 
Sulfur contents llo on nnn 8 22,118 19,209 14,952 
S DE MENDES thousand tons.. e 120 150 100 
Sulfur, elemental: .—..-onocesocRC ERE irea ' 21,712 e 22,000 e 22,000 
MINERAL FUELS AND RELATED MATERIALS 
COG) nin sch izozelWsaewav oen ES Re Dea Rad UE Eee thousand tons.. (3) 19 18 
Gas, natural: 
Gross production..........-----.----..------ million cubic es e 340,000 850,000 ° 340,000 
Marketable production including liquefied................. 0.... 193,654 105, 520 102, 377 
Natural gas liquids (condensate)... ... thousand 42-gallon barrels.. 6,300 ,905 
Petroleum: 
, ß ß E cuia do.... 7880, 922 845,436 371,767 
Refinery products: 
, e . do r 4,810 4,813 4,872 
Kerosine and jet fuel__............-..-----.-_------. do.... r2,069 1,620 1,579 
Distillate fuel oil. .....................-.- eee do- r 4,925 877 6,948 
Residual fuel oil.................................... do r 2,835 2,948 8,830 
ZHünenrtttttt 8 do 888 1 s 
G õÄ]/ ³·¹ ] -m;m ³ow A edu ne au do 11, 181 1.248 1.250 
Refinery fuel and losses do.... 471 842 907 
Total NE ³ðö³A ⁵ ³ do- 15,791 16,339 18,386 
e Estimate. > Prelimina r Revised. NA Not available. 


1 In addition to the comm 


ities listed, secondary aluminum and lead may be produced in small quantities 


and a variety of crude construction materials (common clay, gravel, sand, and stone) undoubtedly are pro- 
duced but output is not reported and available information is inadequate to make reliable estimates of output 


levels. 


? Barite V crude output reported as follows in metric tons: 1968—188, 000: 1969—235, 956; 


1970—187, 000 (estima 
3 Less than V unit. 
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TRADE 


Tables 2 and 3 indicate foreign trade in 
minerals for 1968 and 1969, latest years for 


Table 2.—Algeria: 


which complete information was available. 


Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 

Aluminum including alloys, all forms. 
Copper: 

Ore and concentrate 

Metal including alloys, scrap......... 
Iron and steel: 

Iron ore and concentrate ? 

thousand tons.. 


Metal including alloys, all form 
Silver, argentiferous metallurgical residues 
value, thousands.. 
Tungsten ore and concentrate 
Zinc: 
Ore and concentrate 99 


Metal including alloys, all forms 
Other, ores and concentrates n.e.8. s 


NONMETALS 


% AZ—A—2 ĩͤ EE DRE 
Clays, crude n.e.ss 
Diatomite and other siliceous eart hs 
Fertilizer materials, crude, phosphate rock. 


MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, liquefied. million cubic feet. 
Petroleum: ? 

Crude... thousand 42-gallon barrels.. 


Refinery products: 4 
Gasoline do 
Kerosine and jet fuel. do 
Distillate fuel oil. ........ do.... 

ual fuel oil.......... do.... 
i EE O... 
lr es do.... 


NA Not available. 


1968 


8,268 
1,765 


10,059 
1,081 


18 


38,480 
53,101 


285, 480 


4,411 


1969 


691 
2,116 
2,765 


12,238 
65,564 


10,060 
643 
$126 


44,283 


260 
1.329 


27,090 
60,068 


327,015 


Principal destinations, 1969 


France 546; Italy 145. 
All to Japan. 


Italy 820; Poland 485; Belgium-Luxem- 
bourg 372; United Kingdom 206. 

All to Italy. 

Japan 61,078; Italy 4,486. 


Greece 4,365; Morocco 3,142; Italy 1,867; 
Belgium-Luxembourg 686. 
France 466; Italy 145. 


All to France. 


France 18,592; Italy 15,075; Netherlands 


All to France. 
ö 1,227; Belgium- Luxembourg 


United States 4,289; Netherlands 997. 


All to United Kingdom. 
Spain 3, 846; United Kingdom 519. 
ugosla via 40,085; West Germany 25,546; 
rance 13,432; Spain 11,409. 
All to France. 


United Kingdom 40,025; France 20,048. 


France 195,135; West Germany 65,829; 
Italy 11,999. 


1 Except where otherwise noted, compiled from import data of the following countries: Australia, Austria, 


Belgium-Luxembourg, Canada, Denmark, 


Finland, 


rance, West Germany, 


reece, Iceland, Ireland, Italy, 


Japan, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the 
United Kingdom, the United States, and Yugoslavia. 


3 Source: 


ureau de Documentation Miniére (of France). Annales des Mines, September 1970, pp. 65-66. 


3 Source: U.S. Bureau of Mines. International Petroleum Annual, 1968 and 1969. 
* Excludes bunkers, reported for 1968 as 1,099,000 barrels of residual fuel oil and 939,000 barrels of other 
products (chiefly distillate fuel oils, but including aviation gasoline, jet fuel, and lubricants). Corresponding 


1969 data are not available. 


Source: Except where otherwise noted, Statistical Office of the United Nations. 1968 Supplement to the 


World Trade Annual. V. 3 (Africa), Walker and Company, New York 


1970, pp. 754-759; 1969 Supplement to 


the World Trade Annual. V. 3 (Africa), Walker and Company, New York, 1971, pp. 536-539. 
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Table 3.—Algeria: Apparent imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydroxide: ß EOS sess ue cee edt ue eT dese 881 an 
Metal including alloys, all formu z ͤ —U[p f kff -. Lll lll... l.l. 2,470 8,495 
Copper including alloys, all forms_-....--.-.---.----------------------------- 2,719 2,877 
Iron and steel: 
Pig tron and ferroalloys ß . cece ded dam ed mus 498 538 
Steel primary k ⅛ 2-9 9 om y 88 17, 090 81,088 
Steel semimanufactures: 
Pipes and tubes.:.2 e e aaa aa 179,884 207, 854 
Mr y ⁰ aaae 147,971 221,855 
Lead: 
0xidé.-..25 ...!... ͥõ¶õyꝗdyddddddd d DERE ME NE LEE 216 850 
Metal including alloys, all form ꝛkꝛ kr 1,522 1,674 
Nickel including alloys, all forme nnn «„ a 5 
Platinum: rds value, thousands 31 8 
Seeler x seek lcae cc do- $39 $74 
Tin including alloys, all forms....................-.-.--...-...-..-. long tons 54 71 
Titanium oxide... ß ß e ee e MM M NE e eed 266 827 
Zinc: 
Giger y Sue 178 851 
Metal including alloys, all formm-mem—w 4 655 1,270 
Other: 
hh ³o AAk ⁵³ðùVA 44 83 
Unwrought and semimanufact ureꝛsssss NA 33 
NONMETALS 
Abrasives: 
Natural, except diamond. ........d a 22,409 28,112 
Grinding stones... ð e xx A ns AME ML D LC 116 95 
Asbestos, CFUde. e ß . d ti QE 1,690 2,412 
Cement, rk ] . EE ce s 15,192 30, 734 
; ² o / // // dVTꝙVwddddZVVVV—V—V—VV—5ͥd—.. E de : , 853 
Clays and products: 
5i nsec Sead "———————— —— ]——— 1,083 657 
Products: 
ReIractofy. 2212222052952. 2-- oRRNdacewsda Ea esu ausum cee 6,947 4,510 
Nonne dace Rosa mc a E e LEER ELE 1,587 , 
Fertilizers manufactured: 
Niese occlxocloxemdaeu udis cu esc Ad EE ES 84,392 94,024 
S ³⁰ Ayſſſſſſſſ J 8 58, 730 59, 476 
M/ ſ !...... ĩͤ ⁵⁵⁵ Me C 81,564 ,788 
DING sac loo. oe ee ÜAͥAͥͥ 8 2,780 4,408 
Pigments, mineral, iron oxide NA 882 
Sodium and potassium compounds, n.e.8___._...----..-------.--.------------e- 6,920 2, 957 
Stone, sand and gravel: 
Dimension stone. t cases sto 982 1,847 
Gravel and crushed stoneeuununn..*.lns eee 8,218 6,469 
Sulfur, elemental: 5luoc oe ee ee 80,626 10,501 
Talc and related materials „%.„ 1,960 ,888 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black. ........ q ↄðù Ql tul ⁵⁵— T DE bcp E LE 1,272 1,459 
oer ³oW¹wmw-... ͥ ³o wm d EE 22,030 66,914 
Coke, Al QTRdOSB. ß ß 9,147 124,248 
Petroleum refinery products: ? 
Gasoline: 
irh ob ncc IL D Lo NE thousand 42-gallon barrels. . 75 70 
hh“ PH O... E 86 
Distillate fuel 0il- nc ae x sd do.... 148 e 
LubFieanis.. 2222.50 ds d seek ee do.... 252 217 
%öö§êðẽoö ͤ= . ö mm SCOPE 8 ro ee 821 948 
P%Ü·Ü˙ ³ ͤ² ) do- 1,296 1,321 
Mineral tar and other coal, petroleum, or gas-derived crude chemicals 1,202 1,865 


NA Not available. 


1 Compiled from export data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, Turkey, U.S.S.R., the United Kingdom, the United States, and Yugoslavia. 


2 Data from Foreign Service despatches. 


Source: Except as noted, for the U.S.S.R.: Official trade returns of that country; for all other countries: 
Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual. V. 3 (Africa), Walker 
and Company, New York, 1970, pp. 760-782; 1969 Supplement to the World Trade Annual. V. 3 (Africa), 


Walker and Company, New York, 1971, pp. 540-556. 
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COMMODITY REVIEW 


METALS 


As a part of an effort by the Algerian 
Government to develop the mineral re- 
sources of the country, the Litton Indus- 
tries Aero Service, under contract with 
SONAREM, will conduct a aerial survey 
covering about 919,353 square miles. Re- 
sults of the survey should be delivered in 
about 3 years. 


Aluminum.—The  Algerian state-owned 
Société Nationale de Sidérurgie (SNS) has 
engaged British Smelter Constructions, 
Ltd., to prepare a feasibility study on the 
construction of a 60,000-ton-per-year pri- 
mary aluminum smelter in western Algeria 
near Mostagnem. According to reports alu- 
mina for the plant will come from Sardi- 
nia’s large bauxite processing installations. 
Total costs for the smelter were set at $70 
million. In addition Davy-United of Shef- 
field was instructed to prepare a study on 
aluminum fabricating facilities in Algeria. 
Progress on both projects has not been re- 
ported. 


Iron and Steel.— The principal iron ore 
producer was Quenza-Boukhadra mine, 
which accounted for two-thirds of the 
country's output. This property was re- 
cently equipped with new mining and 
transportation facilities. Other mines, Zac- 
cara, Timezit, Beni Saf, and Khanguet, 
were responsible for the remaining output. 

Exploration of the Gara Djebilet iron 
ore deposits, located approximately 1,000 
miles inland from Algiers continued dur- 
ing 1970. SONAREM carried out explora- 
tion over an area covering 50 square miles. 
The Gara Djebilet deposit has two zones 
of mineralization; Gara-West and Gara- 
Center. The two deposits reportedly con- 
tain 900 million tons of ore with an aver- 
age iron content of about 58 percent, a 
SiO2 content of 4.8 percent, and a rela- 
tively high 0.8 percent phosphorus. The 
work on steel facilities of El Hadjar plant 
near Annaba continued. Demag of West 
Germany has received the contract for a 
continuous pickling line for wide strip and 
a degreasing line for cold-rolled strip. An- 
nual capacity for the pickling plant will 
initially be 250,000 tons and for the de- 
greasing line 140,000 tons. Also, Innocenti 
S.A., an Italian firm, plans to build a 
seamless tube plant having an annual ca- 
pacity of 160,000 tons of pipe. The plant 


is scheduled to start up in 1974. Construc- 
tion progress at the El Hadjar steel plant 
was delayed during 1970 because of a ce- 
ment shortage and delays in equipment 
deliveries. The U.S.S.R. is financing the 
project and providing construction supervi- 
sion. 

Lead and Zinc.—Algerian authorities in- 
creased their efforts to produce lead and 
zinc during 1970. A significant part of the 
Grande Kabylie was under exploration. Pre- 
liminary results showed existence of 
"good" but widely scattered lead and zinc 
deposits. The rugged Kabylie terrain pre- 
sents difficulties for construction of ade- 
quate ore beneficiation facilities and trans- 
portation networks. The most important 
were at Ichmoul and Kerzet-Oncef. The 
construction of the El Abed lead and zinc 
beneficiation plant scheduled to have an 
annual capacity of 70,000 tons of zinc and 
15,000 tons of lead concentrates continued. 
Furthermore, construction of the concen- 
trator at Kerzet-Oncef continued and con- 
struction of a 40,000-ton-per-year zinc elec- 
trolytic plant at Ghazaouet began. No 
startup date was announced for all these 
projects. In addition several closed mines 
were examined for possible reopening. 


Other Metals.—Production of copper was 
modest during 1970 and amounted to sev- 
eral thousand tons. Plans were made to 
reopen the Kef-Oum-Theboul mine and 
to build a copper-zinc-pyrites beneficiation 
plant. Exploration for gold, platinum, tin, 
tungsten, and uranium continued in the 
Hoggar Mountains. Seven Soviet and Alge- 
rian geological teams were active in the 
area. Construction of the Ismail mercury 
distillation plant at Azzaba in the province 
of Constantine continued; initial capacity 
of the project was reported at 9,000 76- 
pound flasks of mercury per year. 


NONMETALS 


Cement.—During 1970 domestic con- 
sumption exceeded production, and im- 
ports were essential for adequate supply. 
Production of cement is under the direc- 
tion of the state-owned corporation 
SNMC. This company operates cement 
plants at Point Pescade, Meftah, and 
Zahna having a total capacity of 950,000 
tons per year. To improve the supply posi- 
tion, the management of SNMC pursued 


72 MINERALS YEARBOOK, 1970 


several projects during 1970. Construction 
of two new cement plants and expansion 
of one now in operation should bring Al- 
geria's total yearly cement output to 2.6 
million tons by 1973. The construction of 
500,000-ton-per-year cement plant at Had- 
jar near Annaba continued during 1970. 
Apparently production should start in 
1972, indicating a postponement of opera- 
tions by ] year of the previously an- 
nounced date. The construction of the 
Meftha plant with an annual capacity of 1 
million tons of cement per year started 
under the supervision of the Canadian en- 
gineering firm of Surveyor, Meninger and 
Chenevet. The Meftha plant will be one of 
the largest and most up-to-date plants in 
Africa. The Algerian technicians for this 
plant will be trained in Canada. Plans for 
expanding the Zahana cement plant capac- 
ity by 200,000 tons by adding two furnaces, 
did not as yet materialize but all prelimi- 
nary work was completed by yearend. 

Clays.—Kaolin—Development of the 
kaolin mine at Djebel Debagh was com- 
pleted and the mine was in trial produc- 
tion at yearend 1970. Reportedly, the an- 
nual capacity of this mine is 4,000 tons of 
raw kaolin. 

Fertilizer Materials—The development 
of new phosphate-rock-producing facilities 
continued during 1970. The management 
of Société du Djebel Onk was directing 
work on expanding the mine and treat- 
ment plant at Bir-El-Ater near the Tu- 
nisian border. The expanded facilities will 
permit annual output of phosphate rock to 
reach 0.8 million tons which later may be 
expanded to 1.4 million tons. A French 
company, Société Gexa will carry the proj- 
ect on in association with the Algerian 
company Altra. Dorr-Olliver Inc. will sup- 
ply the fluidized bed dryer for the project. 
Société du Djebel Onk, controlled by SON- 
AREM, produced about 438,000 tons of 
phosphate rock in 1970.3 

The Annaba phosphate fertilizer plant 
was under construction during 1970. Raw 
material for this operation will come from 
the Djebel Onk facilities. As reported in 
the 4-year plan (1970-74), the Annaba in- 
stallation will also include a unit to pro- 
duce tripolyphosphate. The capacity of the 
unit is not known. Société Krebs will be 
the contractor for the tripolyphosphate 
plant. 

Other Nonmetallics.—Barite production 
was nearly 52,000 tons in 1970. Keddar and 


Bou Mahni mines were the principal pro- 
ducers. In order to satisfy barite demand 
created by drilling activities for gas and 
oil, SONAREM experts were examining 
the possibilities of reopening mines at Ich- 
moul and Mizab. 

Construction continued on the marble 
cutting and polishing plant at Skikda. 
When completed early in 1971 the plant is 
expected to have a capacity of 150,000 
square meters of processed marble per 
year. 


MINERAL FUELS 


Petroleum and natural gas were the 
principal energy sources in Algeria with 
coal a minor contributor. 

Coal.— The small coal output came 
mostly from the Kenadza mines near Bec- 
char. The thermal electric plant at Bechar 
was the major consumer of Kenadza coal. 
During 1970 Algerian Authorities awarded 
a contract to an institute from East Ger- 
many to study thé feasibility of coking Be- 
har coal. 

Petroleum and Natural Gas.—During 
1970 the Algerian Government strongly en- 
forced its policy toward increasing state 
control of oil and gas production. Early in 
the year the tax-reference prices for oil 
produced by French companies were in- 
creased unilaterally by the Algerian Gov- 
erment. Retroactive to January 1, 1969, 
the Government increased the tax refer- 
ence price on Algerian crude oil from 
$2.08 to $2.85. The tax reference price is 
used by Algeria to determine the level of 
taxes and royalties paid by producing com- 
panies. French sources estimate the move 
will cost French companies about $100 mil- 
lion per year. In addition, the Algerians 
requested all companies to retain in Alge- 
ria at least $1.80 per barrel of crude oil 
exported. At yearend negotiations between 
the French and Algerians were suspended. 
All indications were that a general realign- 
ment of the ownership of joint Algerian- 
French exploration and production compa- 
nies was underway. Nationalization, total 
or partial, of French interests was men- 
tioned as a possibility. The compensation 
for interests nationalized in 1969 and ear- 
lier have not been settled. However, SON- 
ATRACH indicated that compensation 
should be paid in cash over a period of 

3 Phosphorous & Potassium (London). New 


Plants and Projects. Africa—Algeria. No. 50, 
November-December 1970, p. 19. 
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years and that for both Atlantic Richfield 
Oil Co. and Mobil Oil Corp. the compen- 
sation will be about $5 million similar to 
that paid to Phillips Oil Co. The Royal 
Dutch/Shell Group compensation is to be 
$10 million. 

During the year, Algeria signed a pact 
with Libya and Iraq concerning the coor- 
dination of the action of the three govern- 
ments regarding oil matters. Moreover, 
SONATRACH signed a new cooperation 
contract with the U.S.S.R. through the So- 
viet firm Technoexport, providing for the 
supply of 15 drilling rigs and technicians 
and for training Algerian drilling person- 
nel. Additional contracts for technical as- 
sistance in reservoir engineering and devel- 
opment of existing oilfields and gasfields 
were also signed with the U.S.S.R. 

Total surface covered by exploration 
rights in Algeria on July 1, 1970, covered 
an area of 265,198 square kilometers, of 
which SONATRACH held about 91,057 
square kilometers. Exploitation concessions 
covered an additional 20,527 square kilo- 
meters. 

Most of the exploration consisted of seis- 
mographic surveying work. In addition, a 
modest number of geological surveys were 
performed. 

Exploration drilling activities were cen- 
tered in Sahara and Polignac Basin. Some 
wells were drilled in Northern Algeria and 
in the Colomb Bechar areas. Four impor- 
tant new discoveries were made during the 
year. One discovery well, located 20 kilo- 
meters south of the Tin Fouye Tabankort 
oilfield, tested about 2,800 barrels of oil 
per day. Another, Rhourde Nouss A.l, in 
the Gothland area, tested 3,000 barrels of 
oil per day. Results of two discoveries in 
the Polignac basin were not released. Total 
footage drilled in Algeria during 1970 was 
estimated at about 800,000 feet of which 
60 percent was developmental drilling and 
the remainder exploratory drilling. 

Production of crude oil increased during 
1970 by about 7,214 barrels per day com- 
pared with 1969 production. Slightly more 
than one-half of the production came from 
Hassi Messaoud oilfields. During the year 
studies were initiated for introducing a 
water injection program. Soviet experts be- 
lieve that an output of 40 million tons per 
year can be attained if 1 million cubic me- 
ters of water can be injected per year. As 
a conservation measure the Government re- 
duced the production from certain fields 


during 1970. There were two refineries op- 
erating in 1970. The largest, a 42,000-bar- 
rel-per-day plant at El Harch is operated 
by the Société de la Raffinerie d’Algeré 
(SRA). A smaller one, located at Hassi 
Messaoud, is operated by Société Nationale 
de Recherche et d'Exploration des Pétroles 
en Algérie (SNREPAL) and has a capacity 
of 4,400-barrel-per-day. The Japan Gaso- 
line Company was building a 50,000-barrel 
per-day refinery (2.5 million tons per 
year) at Arzew for SONATRACH. The 
completion date is scheduled for late in 
1971. Most of the marketed natural gas 
production of Algeria comes from the 
Hassi R'Mel gasfield. Plans call for Hassi 
R'Mel gasfield to produce 26,000 million 
cubic meters of gas per year (about 
920,000 million cubic feet). The large asso- 
ciated gas reserves were not used and most 
of the produced gas was reinjected into 
the formation of flared. T'wo plants for re- 
covery of condensate were under construc- 
tion during 1970 at Hassi Messaoud. Ag- 
gregate capacity was reported at 950,000 
metric tons per year or about 30,000 bar- 
rels per day. Completion date was set for 
the end of 1972. The recovered liquids will 
be shipped through a 12-inch pipeline 
from Hassi Messaoud to Hassi R'Mel and 
from there by 16-inch pipeline to the 
Arzew area. The expansion of Arzew LNG 
plant was underway and when completed 
in 1974 the facility will have a capacity of 
17,000 million cubic meters per year or 
600,346 million cubic feet per year. The 
construction of a new LNG plant at 
Skikda continued and startup of single- 
stream capacity of 88,000 cubic feet per 
year was scheduled for the end of 1971. By 
1974 it should have a three stream capacity 
of 177,000 million cubic feet. Plans for up 
to six streams with capacity of 340,000 mil- 
lion cubic feet per year were reported. 
However, the latest figure was only men- 
tioned as a possibility but at yearend no 
firm commitments were made for building 
anything above the three stream capacity. 

During 1970, two subsidiaries of El Paso 
Natural Gas Co. of El Paso, Tex.—El Paso 
Atlantic Richfield Co. of Houston, Texas 
and E] Paso Algeria Corporation concluded 
arrangements to purchase LNG from Alge- 
ria. El Paso Algeria Corporation will pur- 
chase natural gas from SONATRACH, im- 
porting up to 1,500 million cubic feet 
daily of gas equivalent for a 25-year pe- 
riod. 
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Distrigas Corporation of Boston, Mass, 
intends to import an equivalent of 42 mil- 
lion cubic feet of LNG per day. The LNG 
will be purchased from Alocean Ltd., a 
Bermuda corporation organized jointly by 
Gasocean International S.A. and SONA- 
TRACH. The LNG will be derived from 


Algerian natural gas processed at Arzew 
and a plant now under construction at 
Skikda. At yearend both plans were await- 
ing permits from the U.S. Federal Power 
Commission. Investments of up to 1 billion 
dollars will be required to make the im- 
ports of LNG from Algeria possible. 


The Mineral Industry 


of Angola, Mozambique, 
and Portuguese Guinea 


By Henry E. Stipp ! 


ANGOLA 


Mineral industry activity in Angola was 
centered around exploration for mainly 
crude oil, diamond, gold, copper, phos- 
phate rock, and sulfur. The development 
of iron ore, gold, and copper deposits pro- 
ceeded steadily. The Government of An- 
gola conducted a geological survey of an 
area of 3,860 square miles near Novo Re- 
dondo that revealed occurrences of copper, 
nickel, ilmenite (titanium), zircon, kyanite, 
olivine, and corundum.? 

A subsidiary of Pickands Mather & Co. 
and Portuguese interests explored for phos- 
phate rock in the Cabinda enclave. The 
Angolan subsidiary of Tenneco Inc., a U.S. 
firm, explored for sulfur on its concession 
area near Benguela. Consolidated Invest- 
ments, a South African firm, was granted 
a concession in the same general area. 

Société Francaise d'Études Miniéres, (Sof- 
remines) studied gold deposits at M'popo, 
Chipindo, and Gove, copper deposits near 
Calumbumbolo and Chuchi, tungsten and 
molybdenum in the Calai River and Bai- 
lundu areas, and sulfide deposits at Lu- 
bangué, Sulima, and Longonjo. Reportedly 
Companhia Mineira do Lobito, Sofremines, 
and the Angolan Mines Bureau will pre- 
pare a geological map of the various con- 
cession areas.3 
.  Urangesellschaft, a West German firm, 

and the Portuguese Atomic Energy Board 
explored for uranium. 


PRODUCTION AND TRADE 


The principal mineral commodities pro- 
duced in 1970 consisted of diamond, iron 
ore, and crude oil. Output of diamond by 
Companhia de Diamantes de Angola 


(DIAMANG), Angola’s only producer, rose 
18 percent to 2.4 million carats compared 
with 2.0 million carats in 1969. Production 
of crude oil increased sharply (109 per- 
cent) from 17.5 million barrels in 1969 to 
36.5 million barrels in 1970. The greater 
part of crude production came from the 
new offshore field of Cabinda Gulf Oil Co. 
Iron ore output increased 11 percent, to 
6.1 million tons, compared with 5.5 million 
tons in 1969. Production of other mineral 
commodities such as manganese ore, gyp- 
sum, copper concentrate, and asphalt rock 
decreased from 1969 output. The total 
value of mineral commodity production in 
1970 was about $178 million, 4 compared 
with approximately $167 million in 1969. 
Shipments of iron ore from the port of 
Mocamedes totaled 6.3 million tons in 
1970, up 31 percent from the 4.8 million 
tons of 1969. West Germany, Japan, 
France, and the United Kingdom were the 
principal destinations of iron ore exports. 
Exports of diamond rose to 2.5 million 
carats, compared with 2.0 million carats in 
1969, while crude oil shipments increased 
to 30.6 million barrels, up sharply from 
the 10.8 million barrels exported in 1969. 


COMMODITY REVIEW 


Metals.—Copper.—Nippon Mining Co. 
Ltd. and Empresa do Cobre de Angola re- 
portedly will spend $18 million to develop 


1 Physical scientist, Division of Ferrous Metals. 

2 The Provincial Inspector of Mines. Repon on 
the Mining Industry in Angola. Bureau of Mines 
of Angola, Luanda, Mar. 6, 1971, 5 pp. 

3 World Mining. Angola. V. 7, No. 1, January 
1971, p. 51 

* Where necessary, values have been converted 


at the rate of 1 escudo (Esc.) = US$0.035. 
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Table 1.—Angola: 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1 1968 1969 1970 » 
METALS 
Co pa mine output, metal contenntt᷑t᷑k LL Ll cl Lll Lll ll lll. ne 201 12 
Gold mine output, metal content t troy ounces. . 9 12 "T 
Iron ore and concentrate, gross weight. ................. thousand tons.. 3,218 5,478 6,091 
Manganese ore and concentrate, gross weight do.... 9,150 29,070 23, 000 
NONMETALS 
Cement, hydraulidd̃ʒd̃ „„ %:: do 312 383 450 
%% ³·.¹ ca ³]Ü1¹ ] 9,150 1,310 2,032 
Diamond: 
aD c dc usc SIAE A ³ A ⁊ð K ard D thousand carats.. 1,316 1,617 1,917 
h cuenca EUN eee oca E LEE do.... 351 405 479 
J••öĩÜy ͥ 5¹˙ͥͤ½] ô ] ᷑ W. ] 5mm aaa N do 1,667 2,022 2,8996 
00%/ͤé]õů f ³½½½ſſ ͤ0çꝙ᷑ꝶ ⅛ v 12, 987 16,397 13,769 
Sait, MONS sc ue » ] mMn... ⁊ðêw ⁰⁰⁰y mad iam EU 72,496 80,181 87,748 
ne: 
CC «²«“ði q ˙ dd ] ] OD... tS restera cubic meters 1. 243 7,130 3, 628 
Marble, blo cles do 696 1,044 761 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_.___.___.-.._...------_--__-------- ee 30,603 89,2838 86,956 
Natural gas: | 
Gross production million cubic feet.. 4, 000 » 14, 000 28,749 
Marketable produetioõo nn do 185 766 e 1,500 
Petroleum: 
Crude oil..................-- 222-2. .-- thousand 42-gallon barrels. . 5,401 17,456 36,499 
Refinery products: 
Gasoline ——— V — — he ees do.... 560 524 477 
c ⁰˙³ en A 8 do 375 375 587 
Kerosine... ³ GT ; ĩðͤ kx diee ers do 64 58 137 
Distillate fuel oili[wùñtkttutũbb LLL lll. lll. do.... 1,010 734 784 
Residual fuel otuuůllh 2-2 2... -- Lll l.l l.. do- 2,261 r 2,824 2,609 
Ühüflllc-.2 clle cg . 8 do 177 144 175 
Refinery fuel and losses do 864 820 NA 
Total... -Q e ̃ ME e E do.... 5,401 4,479 NA 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, a variety of crude nonmetals such as clays, and sand and gravel are 
presumably produced for local consumption, but information is inadequate to make reliable estimates of out- 


put levels. 


a mine in the northern part of the Mavoio 
area.5 

Sociedade de Investigações Mineiras 
(SIMEIRA) Lda., a joint subsidiary of the 
Portuguese Companhia União Fabril and 
Société Anonyme du Chrome of Switzer- 
land, explored near the old Mavoio-Tetelo 
copper mines in northern Angola, near 
Maquela do Zombo. Sociedade Mineira do 
Cubango S.A.R.L. conducted a survey for 
copper minerals east of Serpa Pinto, in the 
interior of Angola. The two firms planned 
to spend a total of $210,000 per year for 
exploration.6 

Gold.—Companhia Mineira do Lobito 
(CML) was developing a mine, in the 
M'popo area, south of Tchamutete.; The 
mine was scheduled to begin production in 
1971. Value of the gold deposit at M'popo 
was estimated at $20 million. In 3 years of 
prospecting, the company has located sev- 
eral gold deposits in the area. Develop- 
ment work is expected to begin on a sec- 


ond gold mine in the next 2 years. 
Geologists prospecting for DIAMANG re- 
portedly found traces of alluvial gold in 
the vicinity of Nova Lisboa. 

Iron Ore.—Owing to improvements in 
the railroad from the mines to the port of 
Saco (Salazar), CML, which is owned (85 
percent) by the Portuguese Government, 
sharply increased shipments from its Cas- 
singa mines. In addition, various improve- 
ments to mining facilities, such as work- 
shops, a warehouse, fuel storage depots, a 
water pumping station, a powerplant, and 
the installation of a 7-mile belt conveyor 
system, helped to expand output. In late 
1969 an alluvial ore beneficiating plant 
with a capacity of 1.2 million tons per 
year and a massive ore beneficiating plant 


5 World Mining. What's Going On in World 
Mining. V. 26, No. 6, June 1970, p. 36. 

6 U.S. Embassy, Luanda, Angola. State Depart- 
ment Airgram A-25, May 7, 1971, pp. 5—6. 

7 World Mining. Angola. V. 6, No. 3, March 
1970, p. 25. 
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Table 2.—Angola: 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, scrap. ........ 


Beryl ore and concentrate 
Copper ore and concentrate 
Iron and steel: 

Ore and concentrate 


Semimanufacture ss. 


d: 
Metal including alloys: 


| | eom PT 

Semimanufacturees 
Manganese ore and concentrate 
Platinum. n bed e value 
Tin including alloys, all forms long tons 


Zinc including alloys, all form 
Other base metals including alloys, all forms 
mel s oss A A e 
NONMETALS 
f d ke eas 


Diamond...................- thousand carats. . 


Dati R heec ai ML x s AE 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous (marble)... ........... 


Quartz and quartzite. ...................- 


Sand excluding metal bearing 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................- 


Carbon black and gas carbon 
Coal and coke including briquets. .............. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 


Refinery products: 
Gasoline do 
Kerosine and jet fuel do.... 
Distillate fuel oil. .............- do.... 
Residual fuel oil... ............- do.... 
Lubricantt nnn do 

S /f;ö§ĩ A LES us do 
r Revised. 


1 Less than 14 unit. 


1968 


2,451, 422 


r 428 
r 808 


500 


6 


1969 


410 

23 

100 

4. 810, 586 


315 


1,877 


55,384 
1,960 
3,012 


7,089 
20,625 


2,246 


Exports of mineral commodities 


Principal destinations, 1969 


France 210; Republic of 
South Africa 76; Belgium- 
Luxembourg 69. 

United States 15. 

All to Japan. 


Japan 2,007,405; West 
Germany L 844 ,291; United 
Kingdom 366, 403. 

Belgium-Luxembour 

nce 50; West 


W aus 920; Nigeria 802. 


202; 
ermany 


Republic of South Africa 279; 
Belgium- Luxembourg 50; 
France 38. 

All to Italy. 

sapan 20, 20 636; Spain 5,180; 

Germany 1 ,000. 
All to Belgium-Luxembourg. 
All to Republic of South 


Africa 
All to ‘Netherlands. 
All to Mozambique. 


Republic of South Africa 
12,850; Brazil 12,500; 
Nigeria 11,910. 

All to Portugal. 

Portugal 1,941; West Ger- 
many 623; Netherlands 248. 

All to Mozambi que. 

Congo (Kinshasa) 16,378; St. 
Thomas and Principe 
leanas ly 1,653; Mozambique 


West Germany 88; 
Mozambique 52. 

West 5 4,084; Portugal 
1,418; Ital 508. 

Republic of South Africa 12; 

t. Thomas and Principe 

Islands 2 

P ss Republic of South 


All to Portugal. 


St. Thomas and Principe 
Islands 124. 


Portugal 20. 


Netherlands 4,941; Denmark 
2,781; Spain 1,445. 


St. Thomas and Principe 
Islands 4. 

Bunkers 345. 

Bunkers 213; St. Thomas and 
Principe Islands 6. 

Bunkers 991; Portugal 443; 
Greece 235. 

St. Thomas and Principe 
Islands 2; bunkers 2. 
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Table 3.—Angola: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


M 
Aluminum including alloys, all formmmd md m e ꝑ . lll LLL cll Ll Lll eee ee 
Beryl ore and concentrateee)r „ö 
Copper: 
/ ]⁰˙ ———————— M ——— to 
eh ³¹³ / / ⁰õ d 8 
Metal including alloys, all formmmmd m mm 
Iron and steel: 
Ga ³èK ⁰ Rie aua e. 
Metal: 
)))) A eeee eee 
Pig iron including cast iron «4 
Sponge iron, powder and shot.-_..........-...-------------------------- 
Ferroallo ys JJ... A 8 
Steel primary forms............ LLL LLL LL «4 
Semimanufactures_._.._...---.-- LL cL LL LLL 4«4é«„4„ 4 
Lead: 


Serou Ba alan a e a DER RT eR a ec a SE 76-pound flasks.. 
Nickel including alloys, all formeme ꝛeE wfw eee 
Silver including alloynnnhnnkkkk a «4««444« troy ounces.. 
Tin including alloys, all forms. „„ „„ long tons. . 
Titanium , ĩð y ͤſyßſ sees beter yd ⁰ ce AE 
Zinc: 

Oxide ons ß ß dul e M E 


NONMETALS 

Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc. ____...--...._.---.------__---------- 

Grinding and polishing wheels and stones 
Ü ùↄœↄͥ( ²˙— NE SE ( A ] ¶ ße mm. d 88 
Barite and siti tl“““““““““e“eeeheh ðͤ Dl desea Es 
Boron materials: 

Crude natural borates..............0 4444 «õö«“%.:ũ) eee e rr 

2885 ind acid- ³ↄoð¹w¹wii ³ 0¶ꝗddͤ x 


Clays and products (including all refractory brick): 
CruG@ MOS loco eecsLAGobe€etcwuceet caes pl ³ é pega uM, 
Products: 
Refractory (including nonclay bricks )) -· - 
Neon ð ⁰ydd y 
Diatomite and other infusorial eartꝶ s 
0 ³•ͤͤær; ĩ⅛ʒßtſ d E EE 
Fertilizer materials: 
Crude: 
5 NOR RS ODE NEUE PER UR ⁵ĩðV!ſ/ ⁵ EDEN EC Sp ES E 


Manufactured: 
e, ß tot e sce tlt dM Ewa Ed 
Phosphatic: 


P VA GGG deu t dE ↄ d c iE 
Graphite; t; ð d we 
/ ]ÿÜ 0 ¶ ͥ ͥ⁰ ⁰mm ³ A Sees Li ELE 
FFF ⁰o¹wmq ⁰ mmm aa udi 
öh] ] ù ² ³ / G G0ñ⁵;]!x¼⁵:p;ꝶ ß x . 8 
Mica, all [orms ̃⅛Äg— ] ͤ . 5mDÄB—.!.:.. y ues icm ma 
n, ß , ß ß te nts 
Precious and semiprecious stones, except diamond. .......................- carats.. 
altre AAA k esta EE EE 
Sodium and potassium compounds, n.e.⸗ eee 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked........... PUPPI ERRANT IRE RARO UN I OE 
Worked. .............- UNTRA Ed Cre Morc UCET cate ee S EROR 
Dolomite, chiefly refractory gradeeMk᷑tʒtt 2 Lll eee ee 
Gravel and crushed rock 
uartz and gust — m 
and excluding metal bearing 
Sulfur: 
Elemental, all forms 
Sulfur dioxide 
Sulfürie acid o ð˙’¹w0-d] va cle eat nn fee yd d alates 
Talc, steatite, soapstone and pyrophyllite.......... 22: „„ 
Otho? 1.68. p ̃ ß ñ ß . E 


weer D m OA 2 — wren ae ub UD X — "m em "b mp WD «ep ub ee UD wp — "D UD UP "e — " UD D UD C5 am ——ũ——ñ—— WP — X» up 4 D UP d» & COD X» @ 


See footnotes at end of table. 


69 


70 

2, 163 
49 

1. 180 
9,447 
83,912 
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Table 3.—Angola: 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural.....................- 
Carbon black and gas carbon. ....................- 
Coal and coke, including briquetss 

hydrocarbon... ---------------------------- 
Hydrogen, helium and rare gases 


1968 1969 
JJC I aM LEER 1,016 237 
— M ———— Saal Bia 530 507 


Petroleum: 

Crude and partly refined. _......._.______-----_-- thousand 42-gallon barrels. . 418 553 

Refinery products: 
Gasoline. ic. er es io ba . e ai do.... r 69 79 
Kerosine and jet fuel. . .... 2222222222222 L Llc LLL L2 222 2222.2. do.... r 85 258 
Distillate fuel oil... 2 22222 22222 L L2 c2 2222 eee do.... 1,096 1,248 
DUbFCcania-  — uu i exa E . e Re do.... r 108 107 
Liquefied petroleum ga do.... 18 78 
Mineral jelly and wa kl do 3 2 
C ”⁴QA⁴AAAͥ—Üꝛ ;»ͥ » d:: es y y heal do- r2 3 
MERO PRORA aa ð⁵⅛ I ³ é a ENS ĩ EM RUE do 11,381 1,775 
Mineral tar and dE coal, petroleum, or gas derived crude chemicals 206 875 


r Revised. 
1 Less than 14 unit. 


with a capacity of 400,000 tons per year 
were started up at Cassinga South.8 

At Port Salazar, a rotary dumper with a 
capacity of 1,650 tons per hour and a 1.7- 
million-ton storage area with two stacking 
and reclaiming units has been installed. 
Ships of 120,000 tons deadweight were 
loaded at a rate of 3,000 to 5,000 tons per 
hour by a traveling shiploader. CML, with 
the help of Kaiser Steel Corp., reportedly 
plans to install a pelletizing plant at the 
Cassinga-Sul mines to utilize an estimated 
3 billion tons of low-grade ore (32 to 45 
percent) . Pelletizing facilities with a capac- 
ity of 1.8 million tons per year also were 
planned for construction at the Cassala- 
Quitungo deposits of Companhia do Man- 
ganés de Angola near Salazar. The plant 
will use low-grade taconite ore. Production 
of ore from the Cassala mines decreased 
sharply from 300,000 tons in 1969 to 
140,000 tons in 1970, owing to exhaustion 
of high-grade ore. 

Uranium.—The Portuguese Government 
Junta de Energia Nuclear reported that 
prospecting in Angola and Mozambique 
had resulted in the discovery of significant 
deposits. Geologists from the West German 
firm Urangesellschaft carried out explora- 
tion work in the Dondo and Malange 
areas and in the Moxico District near the 
Congolese border.9 

Nonmetals.—Diamond.—DIAMANG pros- 
pected extensively in its concession before 
releasing about 80 percent of the area by 


1971, 


midyear 1971. Reportedly DIAMANG has 
discovered several promising deposits and 
has proved large reserves of diamond bear- 
ing gravels.10  DIAMANG and DeBeers 
Consolidated Mines Ltd. of South Africa 
were organizing a joint company to de- 
velop diamond concessions in Angola.11 
Companhia Nacional de Diamantes 
S.A. R. L. (DINACO) prospected for dia- 
mond in the coastal area south of Luanda. 
Companhia  Ultramarina de  Diamantes 
S.A.R.L. (DIAMUL) explored for diamond 
south of Gabela. Companhia de Diamantes 
do Oeste de Angola (OESTEDIAM), 
subsidiary of Diamond Distributors Inc., a 


US. firm, planned to spend about $500,000 


on prospecting in its concession. 

Phosphate Rock.—Companhia dos Fosfa- 
tos de Angola S.A.R.L. (COFAN) proved 
reserves of high-grade phosphate rock in 
the Cabinda enclave totaling over 100 mil- 
lion tons.12 

Sulfur—-Tenneco Angola, Inc. report- 
edly discovered very promising traces of 
sulfur in a gypsum strata near Benguela. 

The Portuguese Minister for the Over- 
seas Provinces was authorized to negotiate 
a contract with a South African concern 
for prospecting rights to sulfur and gyp- 


8 Skillings’ Mining Review. Cassinga Iron Ore 
Project. V. 59, No. 29, July 18, 1970, p. 5. 

? Work cited in footnote 6. 

10 Work cited in footnote 2. 
n i Mining. Angola. V. 7, No. 1, January 


12 Wo P in footnote 6. 
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sum in an area between Benguela and 
Novo Redondo.13 

Mineral Fuels.—Petroleum.—Cabinda 
Gulf Oil Co. discovered an oil pool be- 
neath its shallow zone field about 10 miles 
offshore from the enclave of Cabinda.14 
Petroleum was found at an undisclosed 
depth in the Toca Carbonate, a thick 
limestone strata. The discovery well flowed 
at 5,000 barrels per day of 32 gravity oil 
on a production test. The size of the pool 
was being evaluated at yearend. 

Angola's Government granted permission 
to Sociedade Portuguesa de Exploração de 
Petróleos (ANGOL) to build a 40,000-bar- 
rel-per-day refinery at Lobito.15 The new 
refinery will have a throughput capacity of 
2 million tons of crude oil. The cost of 
the refinery was estimated at $12 million. 
Companhia de Petróleos de Angola (PE- 
TRANGOL) owns the only operating re- 
finery at Luanda, where capacity was being 
increased from 11,000 to 20,000 barrels per 
day. 

Exploration activity continued in four 
concession areas in northwestern Angola.16 
ANGOL and Total Exploration (Pty. 
Ltd., a subsidiary of Compagnie Francaise 


des Pétroles, were working in the East 
Cuanza and Ambriz areas. ANGOL, PE- 
TRANGOL, and Texaco Petróleos Angola 
also shared onshore and offshore areas near 
the Congo (Kinshasa) border. Although 
no major finds were reported, PETRAN- 
GOL drilled several onshore wells that 
may be exploitable. Texaco has drilled two 
dry wells offshore. 


Severa] firms applied for petroleum ex- 
ploration permits. Shell Petroleum Corp. 
applied for offshore exploration rights in 
early 1970. At midyear the Portuguese firm 
Rimalpi applied for exploration permits 
on behalf of five U.S. concerns to search 
for petroleum in an area extending south 
from Novo Redondo to the border of 
South-West Africa and from 12 miles in- 
land to a depth of about 660 feet 
offshore.17 The U.S. firms include the Oil 
Organization Co., the Monsanto Chemical 
Co., the Kewanee Oil Co, the Equity 
Funding Corp. of America, and Pennzoil 
United Inc. Mobil Oil Corp. also applied 
for exploration rights offshore from Novo 
Redondo south to the South-West African 


border.18 


MOZAMBIQUE 


Although mineral production continued 
to play a minor role in the economy of 
Mozambique, exploration for mineral de- 
posits, including mineral fuels, expanded 
significantly. The Government of Mozam- 
bique reportedly was enlarging its geologi- 
cal and mining staffs and offering special 
inducements to invest in mining. A 5-year 
contract for minerals exploration in Tete 
Province was signed by the Government 
and an organization which included a 
South African mining firm.19 The contract 
covered prospecting for all minerals, except 
petroleum, natural gas, diamond, and fer- 
rous minerals, in an area bounded by the 
Zambezi River and the Zambia and Ma- 
lawi borders. 

The Government of Mozambique con- 
tracted with a French company for geolog- 
ical mapping of a 42,460-square-mile area 
in the Zambezi, Mozambique, Cabo Del- 
godo, and Niassa Districts.20 

In March the Portuguese Atomic Energy 
Board signed an agreement with the West 
German firm Urangesellschaft to prospect 
for uranium in large areas of Mozambique. 


PRODUCTION AND TRADE 


Mineral commodity production (exclud- 
ing petroleum products) rose 15 percent in 
value to an estimated $15 million 21 in 
1970 compared with an estimated $13 mil- 
lion in 1969. The principal commodities 
produced were petroleum products, ce- 
ment, and coal. 


Mineral commodity exports were valued 
at $14.7 million in 1969. They consisted 
mainly of 95,000 tons of coal valued at 
$780,000, 29,000 tons of cement valued at 


13 Standard van Review (London). 


Angola. 
October 1970, p. 
14Petroleum 1 Weekly. Angola. V. 9, 


No. 19, May 11, 1970, p. 7. 

15 Petroleum Press Service. News in Brief. V. 37, 
No. 6, June 1970, p. 229. 

16 Work cited in footnote 6. 

11 Petroleum Legislation Report. Angola. No. 73, 
June 1-Dec. 31, 1970, p. 23. 

18 Petroleum Legislation Report. Angola. No. 65, 
Jan. 1-Feb. 21, 1970, p. 14. 

1? Barclay's Overseas Review (London). Mozam- 
bique. February 1970, p. 45. 

20 Barclays Overseas Review (London). 
1970, p. 44. 

2 Where 5 values have been cavemen 
at the rate ot escudo (Esc.) = US$0.035 


June 
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Table 4.—Mozambique: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 

Aluminum, bauxite, gross weight- ------.----------------------------- 3,275 4,393 7,146 
Beryllium, beryl concentrate, gross weight---------.------------------- r 96 122 151 
Bismuth mine output, metal content 2 8 1 
Cesium mineral, pollucite, gross weigh E 200 100 
Columbium and tantalum, ore and concentrate, gross weight: 

Columbite-tantalite:... 2.2.0 2562 see So owe ecb eo ste eeu sweets 62 p 64 97 

MIGrOlIt8 ß he aie beds eL E 90 82 e 64 
Copper ore and concentrate: 

Gross weiggnnueer net 8 us 602 

Metal content 6. a inclorlezcceegetwmeuDeccocmmadu 8 en PA 130 
Gold mine output. ..... „„ troy ounces. . 6 21 85 
Rare earth minerals, monazite, gross weight. ................ kilograms. . 350 ae 2,100 
Tin ore and concentrate: 

Gross dei! long tons BN (2) Ww 

Metal enten do be (2) Ee 

NONMETALS 
Abrasives, natural, garnet kilograms- 9,012 NA 2,300 
cõõĩVõ ite ſßydſ TOI DCN 120 787 228 
Cement, hydraulic........... 2. 2.222 eee thousand tons 288 806 885 
ys: 

Bentonite (including montmorillonite)............................- 3,818 4,482 6,488 

Kaolin (including chin „„ „„ „„ r 522 1,270 1,477 
Diatomita.. onc oe oe esa y Re D E 209 120 NA 
!öÜ˙¹r̃ ] ů ͤ T x d y 8 100 81 e 100 
Gem stones, tourmalinnee „ kilograms.. r 865 1,340 6,209 
Lithium minerals: 

Ampere. 8 r 5 1 13 

E111! ͤÜ⁰Wð é ́ fn: eu CL LU te S Ai e E r 600 391 24 
Mica, mainly scraaessdz l2222222.2.222.-- r 291 850 253 
iia rt tal kil 2,628 

uartz erst !!... sud ograms ; 
E INE OMNCM te MEN NB CMM D do- 800.000) 160,000 NA 

Salt Marine... h ³⁰Ü¹¹¹AAd d r3 30,629 9, 545 28, 742 
Stone: 

Ein nt“ cc pcdsIS- Oed thousand tons 688 595 674 

f ͥ ⁰ ĩðͤ d NA 415 NA 

MINERAL FUELS AND RELATED MATERIALS 

Coal, bituminou s thousand tons 314 277 351 
Petroleum refinery producta: 

r cee ood thousand 42-gallon barrels.. 71,182 1,214 1,137 
Distillate fuel oilsss „ do.... 71,844 1,634 1,481 
Residual fuel oils. ......... 22.222222 „„ „„ do 72,878 2,849 2, 208 
G ⁰o·AmAſͥſ do- 139 271 324 
Refinery fuel and losses do 441 758 476 

rr ³oðW—mꝛwwüqä ³ð ell cilm do.... 1 5,984 6, 226 5, 576 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


! In addition to the commodities listed, lime is produced in unreported quantities, and there may be addi- 
tional quantities of crude construction materials produced for local use, but information is inadequate to make 


reliable estimates of output levels. 
2 Less than 14 unit. 
3 Includes 20 tons of rock salt. 


$427,000, and 3.6 million barrels of petro- 
leum products valued at $11.1 million. Im- 
ports of mineral commodities were valued 
at $37.3 million in 1969. The principal 
mineral imports were 837,000 barrels of 
crude petroleum valued at $13.2 million 
and 68,000 tons of iron and steel semiman- 
ufactured products valued at $11.9 million. 
As in previous years, Mozambique earned 
much foreign exchange by the transit of 
mineral commodities from neighboring 
countries to ports on the Indian Ocean. 
Table 4 shows data on mineral production 
and trade. 


COMMODITY REVIEW 

Metals.—Columbite- Tantalite.—Ore is 
mined principally in the Zambezia district 
near Ile, Alto Molocué, Maganja da Costa, 
Mocuba, and in the border regions of the 
adjacent Mocambique District. The main 
producers and exporters of columbite-tan- 
talite ore and concentrate are Sociedade 
Mineira do Marropino, Lda., Pebane; Em- 
presa Mineira do Alto Ligonha S.A.R.L., 
Lourenço Marques; Sociedade Mineira da 
Zambézia, Lda., Mocuba; Mrs. Alice A. 
Campos Costa, Quelimane; and Sociedade 
Mineira de Mocubela Lda., Vila da 
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Table 5.—Mozambique: 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal and alloys, all forms !.____..--. . L2 c LLL ee 
Columbite-tantalite concentrates, gross weight... ..... 2L LLL LLL LLL LLL LL ccc ll... 
Copper metal and alloys, all forms ꝶù⁴)))))jj LLL LL eee 
Iron and steel gerrp. . nere cn j ⁵¼¼m- . 8 
Lead metal and alloys, all forms ll)) 
Nickel metal and alloys, all forms i L2. lll 2L Lll lll ee 


Tin metal and alloys, all forms jj)))))j Llc Lc LL LL LL c2 lr. long tons.. 


Zinc metal and alloys, all forms ůnunůunuůunůunuuuꝭꝙnʒæ ꝑdUL —U m UU UUͤkn i 
Other: 
Ores and concentrates n.e.• sss «„ „ů„œ qz Less -- 
rr ⁰ y rec de ERE 


ee f)) IET Me eed ecto E do.... 
Distillate fuel olill“”cõlw-d— Un P do 
Residual fuel oillll“vèvVdnnnnnsnsnsnndw ee LLL cc caa ea cL ales els do 


Revised. 
1 Includes unspecified quantities of manufactures. 


Exports of selected mineral commodities 


1968 


Table 6.—Mozambique: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum metal and alloys, all forms 1.......... 2:2 LLL LL cL cL LLL eee 


Copper metal and alloys, all forms 
Iron and steel r %%%é«aͤf f f 8 
Lead metal and alloys, all forms 0h 
Nickel metal and allo oys, eh ³ A ĩð A 8 
Tin metal and alloys, all forms e uniunuu᷑»,kdt l l.l... long tons 
onc metal and alloys, all forma hh 
ther: 
Ores and metal bearing residuemssss „ 
Metals, all forms ne ꝶ .... PEUPdesaHasa eT ce 
NONMETALS 
Fertilizer materials, crude and manufactured _...__......-.-..---.-.-------~----.-- 
Others not further described 
Cai MINERAL FUELS AND RELATED MATBRIALS 
Coke and iet ⁰yd x ces 
Petroleum: 


1968 


20,922 
27,886 


435,895 


r Revised. 
1 Includes unknown quantities of manufactures. 


Maganja.22 Tantalite concentrate imported 
into the United States from Mozambique in 
in 1969 averaged 64 percent Cb205 and 10 n US. Embassy, 
percent TazOs. 

Copper.—Edmundian Investments (Pty) 
Ltd. registered a claim located near Mount 
Isitaca about 130 miles northwest of 


1969, 


don). 1970, p. 3 


Lourenco Marques, 
bique. State Department Airgram A-43, May 23, 


‘Beira.28 Copper deposits reportedly occur 
the Fingoé Series of Tete District.24 


Mozam- 


pp. 
23 World Mining. V. 6, No. 10, September 1970, 


20 Mining . Mining Annual Review (Lon- 
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The General Mining & Finance Corp. 
Ltd., was negotiating with Complexo Mi- 
neiro do Norte Limitada for a joint ven- 
ture to develop copper, iron, and nickel 
deposits.25 Complexo markets the minerals 
mined in Mozambique. 


Gold.—Prospecting in the Vila de Man- 
ica area, 300 miles west of Beira, by Mon- 
arch Mines Ltd. has revealed good indica- 
tions of gold, which may stimulate the 
establishment of a new mining area.26 

Ten claims were registered for gold and 
manganese in the Manica and Sofala 
districts.27 

Iron Ore.—Sumitomo Metal Mining Co. 
was arranging $50 million to finance the 
development of a  5-million-ton-per-year 
open pit mine to be located near Namapa, 
Mocambique District.28 Deposits located in 
the area around Namapa reportedly had 
estimated reserves of 360 million tons of 
high-quality ore.22 The Sumitomo group 
of Japan contracted with the concession 
holder to exploit the deposit on a royalty 
basis. Sumitomo planned to build a rail- 
way from Namapa to the port of Nacala. 
The Japanese group also will oversee im- 
provements to the port, which include in- 
stalling modern ore-loading equipment and 
docking facilities for  100,000-ton-dead- 
weight ore ships. 

Several claims located in the Mavita area 
were registered by Companhia do Cimentos 
de Mocambique.30 Five deposits located in 
the Barué area were being surveyed to 
determine their size.31 Magnetite-titanium 
deposits containing an estimated 100 mil- 
lion tons of iron ore have been located in 
the Tete District by Companhia de Uranio 
de Mocambique.32 Deposits in the Beira 
area were scheduled for development by 
Companhia de Uranio when the company 
can obtain electric power from the Cabora 
Bassa Dam.33 The firm also was prospect- 
ing in the Tete area. 

Rutile.—Ilmenite.—W orkable deposits 
occur along the coastal beaches north of 
latitude 16930" S. and a small deposit is 
located near Vila Luisa, about 25 miles 
north of Lourenço Marques. The conces- 
sions are owned by Minerais de Marra- 
cuene, Ltd., Lorenco Marques; Geotécnica e 
Minas, Lda., Lourenço Marques; and Mi- 
nerais Básicos de Moçambique Lda., 
Pebane. Studies by concessionaires indicate 
that the Pebane deposit contains reserves 
of 215,000 tons averaging 70-percent TiO; 


content, 75,000 tons averaging 30-percent 
TiO» content, and 10 million tons averag- 
ing 5-percent TiOz content. Deposits lo- 
cated between Moebase and the Milócué 
River were assessed at 18 million tons of 
ilmenite averaging 12-percent TiO»? content. 
In addition to rutile, the deposits contain 
workable quantities of ilmenite, zircon, 
and monazite.34 

Uranium.—A prospecting agreement for 
a 4-year period was signed between the 
Portuguese Nuclear Energy Board and Ur- 
angesellschaft, a West German firm.35 All 
uranium found will be divided between 
participants based upon the amount of 
each partner's investment. A quasi-public 
corporation will be established to partici- 
pate in joint venture agreements for min- 
ing and processing radioactive minerals in 
Portugal and overseas territories. Later, the 
Portuguese Government reported that pros- 
pecting in Mozambique and Angola had 
located significant deposits. 

Nonmetals.—Asbestos.—Fifteen claims lo- 
cated in the Manica district, near Movita, 
were registered.36 Asbestos deposits also 
occur in the Atchiza region. 

Clays.—A deposit of bentonite in the 
Boane region southwest of Lourenço 
Marques is reportedly one of the largest in 
the world. It has potential for supplying 
world markets.37 

Diamond.—An occurrence of diamond 
was discovered in Tete District, and a 
company was formed with the United 
States and Luxembourg financing to ex- 
ploit the deposit.38 Gamor, a local com- 
pany, contracted with the South African 
Federale Volksbeleggings Beperk for the 
exploitation of diamond, manganese, and 


"d World Mining. V. 6, No. 3, March 1970, p. 
57. 

? World Mining. V. 26, No. 6, June 1970, p. 
3 


27 Work cited in footnote 23. 

28 Engineering pex Mining Journal. V. 171, No. 
2, February 1970, 8. 

?? Chamber of "Mines Journal (Sarebu) Min- 
ing Spotlight Focused on Moçambique. V. 12, No. 
2, February 1970, p. 30. 

3 Work cited in footnote 23. 

31 Barclays Overseas Survey (London). 1970, p. 
0. 

32 Work cited in footnote 24. 

33 World Mining. What’s Going On In World 
Mining. V. 6, No. 11, October 1970, p. 66. 

31 U.S. Embassy, Lourenco Marques, Mozam- 
bique. State Department Airgram A-90, June 30, 
1970, 2 pp 

35 U.S. Embassy, Lisbon, Portugal. pe a a 
ment Airgram A-48, March 12, 1970, 

36 Barclays Overseas Review (London). 
1970, p. 44. 

31 Work cited in footnote 24. 

33 Work cited in footnote 29. 
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asbestos deposits in the Catuane region 
near the Swaziland border. 

Fluorite—The Canxixe mine about 60 
miles south of Sena was being developed 
by the Mozambique firm Interminas Ltd. 
A U.S. company reportedly has a 26.5-per- 
cent interest in the mine. Canxixe yields 
an acid-grade material of which about 
1,000 tons was shipped to West Germany 
in 1970. If the mine is profitable a flota- 
tion plant will be built near the mine site. 
Employment at the mine totaled 80 men. 
The Maringue mine, also about 60 miles 
south of Sena, was scheduled for develop- 
ment. Numerous firms have applied to the 
Government to exploit the Djanguire and 
Monte Domba deposits.39 

The Anglo-American Corp. of South Af- 
rica, Ltd. was given a concession to explore 
fluorite occurrences at Canxixe and other 
areas.40 The inaccessibility of the Canxixe 
area and the long distance to the port of 
Beira have been obstacles to the develop- 
ment of the deposits. The building of a 
mill to produce acid-grade concentrates for 
export, based upon cheap electric power 
from the Cabora Bassa Dam, would help 
to overcome these problems. 


Mineral Fuels.—Petroleum.— Tenneco 
Mozambique Oil Co. applied to the Gov- 
ernment for an oil-prospecting concession 
area located onshore east of the South Af- 
rican, Swazi, and Rhodesian borders, and 
west and north of Lourenço Marques.*1 

Sunray Mocambique Oil Co., operator 
for a group including Skelly Oil Co. and 
Clark Oil and Refining Co., completed a 
sixth well offshore between Bartolo-Diaz 
and the southern border without finding 
oil or gas. Sunray was negotiating with the 
Government for other exploration acreage 
at yearend.42 

Mozambique Gulf Oil Co. planned to 
prospect for oil offshore.43 Studies of seis- 
mographic soundings indicate that impor- 
tant deposits could be found. Prospecting 
was scheduled to begin by October 1969. 

The capacity of the Sociedade Nacional 
de Refinacao de Petroleos (SONAREP) re- 
finery at Matola was increased by 900,000 
tons per year to a total 1.5 million tons 
per year by mid-1970. The company was 
scheduled to reach a total planned capac- 
ity of 2.4 million tons per year by 
yearend.44 


PORTUGUESE GUINEA 


Esso Exploration Guinea Inc. drilled sev- 
eral dry holes, completing the last in June 
1969.45 The company was inactive in 1970. 
Trade was the only activity involving min- 
eral commodities reported in 1970; how- 
ever, small quantities of stone, sand and 
gravel probably were produced for local 
consumption. 

In the first 8 months of 1969, imports of 
mineral commodities consisted mainly of 
35,819 barrels of motor gasoline valued at 
$387,905; 6,936 barrels of kerosine valued 
at $70,490; and 13,885 barrels of aviation 


gasoline and jet fuel valued at $143,395. 
Other mineral product imports included 
421 tons of cold rolled iron and steel val- 
ued at $95,200 and 5,751 tons of cement 
valued at $125,335. Imports of motor gaso- 
line in 1970 totaled 31,748 barrels valued 
at $370,030; kerosine imports totaled 15,663 
barrels valued at $178,185; aviation gaso- 
line and jet fuel imports totaled 19,093 
barrels valued at $181,566; and lubricating 
oil imports totaled 3,811 barrels valued at 
$123,452. 


OTHER PORTUGUESE POSSESSIONS 


Ball and Collins Ltd. of the United 
Kingdom signed an agreement with the 
Government of Portugal in May 1970 for 
oil and gas exploration rights on 1,057 
square miles off the islands of Sáo Tomé 
and Principe, in the Gulf of Guinea.4$ 
The concessions cover a period of 314 
years and are renewable for periods of 3 
and 2 years. Exploitation rights can be ex- 
tended for a 30-year period. An $11 mil- 
lion exploration program was planned for 
the next 18 months. 


39 Work cited in footnote 24. 

* Industrial Minerals (London). 
erals. No. 31, April 1970, p. 43. 

41U.S. Embassy, Lourenço Marques, Mozam- 
bique. State Department Airgram A-1 14. Aug. 14, 
1970, p. 1, encl. 2. 

42 Petroleum Press 1970, p NO In Brief. V. 
37, No. 9, September 1970, 

48 U.S. Embassy, Lisbon, la State prea 
ment Airgram A-228, Aug. 12, 1969, p. 1. 

* Petroleum Press Service. Refinery Construc- 
tion Boom. V. 37, No. 9, September 1970, p. 349. 

4 World Petroleum Report. Portuguese Guinea. 
V. 17, 1971, p. 61 

Petroleum Press Service. V. 37, No. 8, August 
1970, p. 309. 


World of Min- 


The Mineral Industry of Argentina 


By Gordon W. Koelling } 


Although the value of Argentina's crude 
minerals output increased approximately 
10 percent during 1970, its share of the 
country's gross domestic product (GDP) 
was only about 2 percent. Mineral industry 
exports were insignificant, but imports of 
mineral commodities accounted for more 
than one-fourth of the total value of goods 
entering the country. 

It has been estimated that 74 percent of 
Argentina’s territory has mineral potential. 
However, as of 1970, only 22 percent of the 
potential mineralized area had been in- 
tensively explored and/or was involved in 
mineral production or had been subjected 
to only preliminary exploration. Conse- 
quently, the Government announced a 5- 
year exploration and mining plan that was 
to begin in 1971. This plan has as its prin- 


cipal goals (1) the increased production of 
minerals in order to lower imports, pro- 
mote exports, assist in the expansion of 
basic industries, and increase the growth 
of the GDP; (2) assistance in the expan- 
sion and strengthening of the competitive 
position of the country's mining organiza- 
tions; (3) the facilitation of regional ver- 
tical integration of the industries derived 
from, and connected with, the mining sec- 
tor; and (4) improvement of mining 
methods and utilization of labor in order 
to reduce costs. 

The Government continued studies to 
revise the 1887 Mining Code, which fails 
to furnish the necessary incentives for in- 
vestment of risk capital in large-scale min- 
ing ventures. 


PRODUCTION 


Most segments of the mineral industry 
registered production gains in 1970. Some 
of the most important increases were shown 
by crude oil, natural gas, total refinery 


products, coal, columbite-tantalite, zinc, 
and salt. Major declines were registered by 
manganese, silver, and gypsum. 


1 Geographer, Division of Fossil Fuels. 
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Table 1.—Argentina: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity ! 


METALS 


Antimony mine output, metal eon tene kilograms. . 
Beryl concentrate, gross weigh 
Bismuth mine output, metal content kilograms. . 
Chromium, chromite, gross weight 
Columbite-tantalite, gross weigh kilograms. _ 
Copper mine output, metal contenu t᷑ tk 
Go d mine output, metal content. troy ounces. 
Iron and steel: 
Iron. ore and concentrate thousand tons. . 
Pig .. o d 
Ferroalloys, electric furna ae do 
Crude steel (ingots and cast ing) do 
n ü¶ãöͤͥͥ —-—? d 8 do 


Mine output, metal content. ............ „ 

Cr 52:02. 1 2c.t5 c Lene i ud s Lu LEE LL Ei 
Manganese ore and concentrate, gross weight: 

30 to 40 percent manganesqggdddſd LL 2 LL LLL LLL LL Ll. l.l 

Less than 30 percent manganese.................-..-. l2 22... l l.l. 
Silver mine output, metal content thousand troy ounces. . 
Tin mine output, metal content long tons 
Tungsten mine output, metal content 
renum mine output, U,Os content kilograms. . 

ine: 
Mine output, metal content ee 
% |». cut ch ⁰ß́ſͥ o-“. 8 


NONMETALS 
Abrasives, natural, n. e. s.: 


æ e M c d m — — — — — ———— —•U6—ͤ— 2 ("e "qe 8 —• — ͤ— ce» «p 2 — a ^ ue A d 2 — — @ we wm 


———— a m —2— ———— ——— — ——E—äñꝓä — 22 — —— —•Uä———— 2 c- c f—2 c ww = 


J7˖ÜétÜ⁵ ⁵] i ˙³ ⁵¹ ——¼—T—¼— TTT... 
Boron minerals, crude. e 
at tin Fa ð v ecg thousand tons 


“~ æ æ m 22 —y-— — 2 — ——— — Bow werner —— — 2 — —— — ew ew ee —2—üä—ä6ß2kß— — 


Foundry eart 
Kaolin 


Cöõ§ö; ] ̃] 88 thousand tons. . 


Fertilizer materials, crude natural phosphates (guano) 
Fluorspar 


Waste and scrap... 22.2. db 
Pigments, natural mineral, ocher_____._____.._.-.--_.-------_--------- 
Pumice and related volcanic materials 
„ 

alt: 


Sand and gravel: 
Sand: 


Stone: 
Dimension: 
Alabaster 


J%õͥ ͥͥ ͥ ͥ Puͥapſſ ³ h ĩͤ v k EL EE 

Marble and other calcareous, n. e. s 

r. y y A SL LE 
Crushed, broken and unspecified: 

Hasalt.. ².·ͥ . ⁰2 A thousand tons. . 

Calcite, nonoptical 

Dolomite 


a m ew — 4m AR de e c ———— Re C 4 o4 A b A b A p we D e m —2— — @ ~~ 


See footnotes at end of table. 


1968 


25,038 


26,323 
20,938 


1,786 
736,815 


r 8,479 
r 194 
r 5,806 


45 
r 47,101 
e 13,160 
e 20,870 
r 12,372 


729 
r 6,223 
r 128 


1969 


88,692 
22 , 000 


21,859 
14,652 
3,109 
855 
146 
49,000 


81,685 
24,598 


| 471,884 


9,101 
271 
7,175 


976 
69,913 
18,255 
26 , 002 

6,636 


2,147 
10,023 
162 


1970 » 


85,208 
00 
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Table 1.—Argentina: 


Production of mineral commodities—Continued 
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(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
NONMETALS— Continued 
Stone—Continued 
Crushed, broken and unspecified—Continued 
Granite, erused VERRE thousand tons... 74,571 8,050 6,000 
Limestone... ooeaocnscsecomosseuceneuiquitut is ee 0.... 111,477 15,352 16,000 
Mareen... ; do 64 70 68 
QU %»;êð1emm 3 do- r 51 48 52 
Vartin «² w. ð d ð . . 8 do- r 923 1,185 1,373 
JI... ee eee 26,343 25,750 26,350 
Sl ee cece eee Soa ³⁰ Se KL. 109,039 » 105, 000 103, 687 
Strontium minerals, celest ite r 165 13 406 
Sulfur, elemental refinſee „ r 88,637 84,579 87,500 
Sulfates, natural: 
Aluminum (alum). .........-...-. 2. LL cL Lll l2 Lll 2222 2222222222222 r 2,369 6,242 7.774 
Iron (melanteriteunmgmuͤa - 2-2 l eee 8 165 50 
agnesium (epsomite)..............--.--- 2 eee r2,005 1,317 1,172 
sodium rr eese DU DEI IER ea me TEES r 19,919 26,980 81,866 
Talc and related materials: 
e ß e bd ii E EE E Ede r 6,298 6,432 6,860 
Statio ec HENCE ere . r2,608 4,528 5,338 
Talt- Mv a e a ER ⁵ x ⁵ 8 r 21,266 21,718 16,176 
h ace mede ee D e he be r 4,824 4,557 8,553 
CON CG pe oo ee ee UL uat LEE E c et es E nin 52 48 75 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturallllnnnnn r 1,976 8,485 NA 
Carbon black... a uo Sse ee ee hee ð abe Eevod cs 21,974 24,000 » 25, 000 
Coal, bit uminou s thousand tons r 472 522 616 
Coke, all types, including breee·eee LLL. LLL. -- O.. 365 861 e 360 
Gas, natural: 
Gross production million cubic feet.. 249,486 247,294 270,683 
Marketed .. ou nlocmoe K ⁰⁰¶⁰⁰ Eee te Ei had do.... 188,806 188,133 212,452 
Natural gas liquids: 
Natural gazoun. LN IREE OEA thousand 42-gallon barrels. . r 423 458 645 
Liquefied petroleum gas do 11,310 1.312 NA 
Peat, M lll o A coe 1.771 536 8,407 
Petroleum: 
Crude 0ll--. 1: 2:189 c e es zsbuzesdie thousand 42-gallon barrels... * 125,492 . 130,086 143,428 
Refinery products: 
Aviation gas oline kk do 470 419 377 
Motor gas oline do.... 129,392 33,164 83,559 
C/ d ctae K 8 do- 708 2,212 2,941 
KOFOBIDO. uio oh ce ct oa nem be e LE do 16,275 6,427 6,880 
Distillate fuel oil... ---------------------------------- do.... 728,914 31,757 84,915 
Residual fuel oll do 1 56,576 55, 235 59, 609 
Fühl ee ee ee a sumen 0- 961 1,086 1,084 
Other: 
Napht hep e ecu EE do.... r 671 654 e700 
Liquefied petroleum gas_.__._....._._.-.------------ do 13, 527 4,156 e 4,200 
Petroleum coke. ................-. 2... c Lll. l.l M do.... 2,398 2,908 3,645 
Asphalt: d a ea a do.... 3,702 4,808 4,205 
S u ³oD / ee ee Be A do.... 391 395 410 
h Li mee ⁰AAAAͥ ⁰»⁰v SEMEL S ee 0 234 222 350 
Refinery fuel and losses do.... 12,089 1,785 e 1,830 
r i do.... 137,314 145,123 154, 105 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


! In addition to the commodities listed, cadmium metal, lime, perlite, and both Thomas slag and urea for 
fertilizer use are also produced but output is unreported and available information is inadequate to make reliable 


estimates of output levels. 
2 Foundry earth included with “Other” clays. 


3 Includes material reported as “naphtha for reforming,” as well as that reported as gasoline in official 


sources. 


TRADE 


During 1970, Argentina's mineral indus- 
try continued to experience a serious un- 
favorable balance of trade, with the value 
of imports exceeding that of exports by a 
factor of 26 to 1. Petroleum refinery pro- 
ducts accounted for 48 percent of the total 
value of mineral exports with most of the 
remainder consisting of borates; salt; and 
tungsten, silver, lead, tin, and copper con- 
centrates. Semifinished iron and steel ac- 
counted for approximately 60 percent of 


mineral imports by value. Other items con- 
tributing significantly to the total value of 
mineral imports included  semifinished 
aluminum and copper, crude oil, and re- 
finery products. 

The value of mineral exports and im- 
ports in 1970 were 5 percent higher and 
3 percent lower, respectively, than during 
1969, the latest year for which detailed 
foreign trade product breakdown data were 
available. 
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Table 2.—Argentina: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum including alloys, all form 68 282 
Beryllium, beryl ore and concentrate____..__.__.__-...-._-__.--._---------------- 510 527 
%%%%õ§öÜê¹ ꝗ : : d ͥ m k . it cie Pa 24 2an- 
Copper: 
Ore and concentrate!________-..._-____..-_ ~~~ - ee 282 826 
Metal including alloys, all forms... 2222222222. eee 421 274 
Iron and steel: 
Ingots and other primary form n eee eee 1 
Semimanufactures: 
Bars and rods: 
Wire FOU. erum i i eh iE uiui ual a ie c ea eA mE ae 89,198 92,518 
P6E51.....]ĩrĩ³ LED ß p LR LM 112,316 8,170 
Angles, shapes, sections. ..... 2.2. LLL LLL eee 24,711 30 , 587 
Universals, plates, Sheets 2,116 2,804 
|. = SIA RON MOOR ER See On ENGI on ne NIS A E DEMEURE n MR VERON 5, 748 4,424 
Tubes, pipes, fittings Se So a tag Sea ik sm ] ↄ § !!! 55, 992 59 ,905 
OE 01-2 aa OE ] ¹wꝛm ³-mw-mw. ] ⁰⁰ n 7ð'-4y y mms eal petal a 82 83 
Lead: 
Ore and concentrate. 633 4,113 
Metal including alloys, all form „„ 1 
Manganese ore and concentrate 21 
cis PREMIT d yyy ĩͤĩ w RCM TEMO thousand troy ounces. . 540 18 
aoe hh es a i UE IEEE 8 ilograms. . 1,802 . ...... 
in: 
Ore and concentrate long tons.. 4,648 5,627 
Metal including allo ys do.... (2) 
Tungsten ore and concentratkõnk „„ 307 193 
Zinc including alloys, all form „„ 1,854 2,550 
Other: 
Ores and concentrate... 2222 La calla cl k ] ^ 22-22 32 
Ash and residues containing nonferrous metaaaaaalnnnnnnnn . 1,446 1,232 
Metals including all forms, n.e. sss „ 29 32 
NONMETALS 
J hs ceu Gt ed let uM cuf M AA LAM esa te LM: 6 
17 ] ðſſſ/ NOH ED mt y re er orem 1,263 100 
Boron materials, crude natural bora tens 200 232 
%%% ³¹ͥü˙ſſſdſd er èͤ . ð kyß y y y acca 35, 798 34, 628 
Chalk: 2 noue e Duc CAE Lr E I LR LEE E Lee cerle 13 
Clays and clay products (including all refractory brick): 
Bentonite vo Lo. ee ee ed uir 6 oe d ute 10,471 7,765 
TN ape ch ini c ⅛ĩé K ͤͥ mt ⁰⁰mm; ihe t Du a Ee 22 73 
))))! ose it ⁵ðᷣ e ͥ⁰ m yęyꝶmenm x 18 
Diatomite and other infusorial eart has 6 24 
FIUOFSDARE- ome cetus cii LOL EU E nel ap E E ERE 981 499 
p DE DPI Mm 15.037 9,792 
JJ%0õôͤĩ§˙—õyẽ̃ ⁵ ⁵ Pend NC Pn erty an ß ĩͤĩ v CEDE ROREM 205 108 
Mica. all iU)müꝛꝛ ð ſfé6ßßä mx ß x dr oes 524 330 
JGG 0—PſwV ww v ͥõͥꝗyam y dd km y RUNS 108 15 
/öõÜĩõ;!ꝰE! ⁵ d y eie EA eMe 60 3 
hodochrosite, ornamental__________________________________._____-e kilograms. . 9,805 21,388 
Fiat he eh A HONDA ONERE 41,995 62,691 
Stone, sand and gravel: 
Dimension 0 ⁵Uœf. ee eee eee ee eee eee 5,720 8,478 
Dolomite se our Lot Clee Eur ione iR . ͤ ⁊ꝶ ĩ . y cael os Bs 1,520 2, 780 
) ³·¹ ss Uf nw. 8 51 95 
Tale, steatite, soapstone, pyrophyll ite 60 330 
Other nonmet alls 2,024 632 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_______________._____-_-___-------------- ee -- eee 4,316 2,071 
Carbon black 4 Se th i 8 5,294 8,096 
Coal and coke, all grade ns 2,164 25,329 
Gas, hydrocarbon, liquefied or noetũult 995 105 
Petroleum: 
c TT camem. cui thousand 42-gallon barrels. . 1,410 455 
Refinery products 
II ²³˙·ͥ WW... do 5 12 
Keese. ! do- ( 5 
Distillate fuel Oill““llldl c c css sss ssec do.... 24 
Residual fuel olll“.lddnddw eee ee do 26,168 639 
Dubricante %%%) ⁵ TORNEO C do 16 39 
7//))JCCCͥͤõͤõĩ¹i Mei. kg r mt 8 do r 381 987 
Mineral tar and crude chemicals from coal, petroleum, natural gas 301 2,028 
r Revised. 


1 Including concentrates containing significant amounts of silver. 
2 Less than 1 unit. 


Source: Instituto Nacional de Estadística y Censos. Comercio Exterior, Part II, 1968 and 1969. 
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Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate. |... 2222222222 LLL „„ 37, 528 29, 917 
Oxide (alumina) and hydrox ide 6, 816 9,156 
Metal including alloys, all form „„ 41,550 53,710 
Antimony ore and concentrate. |... 22222222 eee 283 369 
Arsenic: tHOXId8 o ie oe eae ³ ³ Add d LE DL E 433 468 
JJ!!! ⁰˙u SORE re ep eA ur LI LET 8 17 22 
Cobalt: 
Oxide and hydroxide ed. 10 15 
Metu... e corso :::: f a a ¾⁰m:m k kum E Lui 71 79 
Chromium, chrom ite 310 4.744 
Copper including alloys, all form 20,104 29,132 
Iron and steel: 
Ore and concentrate thousand tons. . 616 467 
Metal: 
Ii: do 185 199 
Pig iron, including spiegel eisen do 280 362 
FF ſ ³⁰ A ⁵ ease rn E 2,808 8,266 
Ingots and other primary forme thousand tons. . 343 781 
Semimanufactures: 
Bars and 60082622 ost oe ee ee eee Bette do.... 20 27 
Angles, shapes, sections do.... 22 31 
Universals, plates, sheets: 
Tinned plates and sheets. __-__------------------------------ do.... 117 133 
Other coated plates and sheets do.... 2 7 
Other (uncoated) ...... 2222222 2L LLL 2 Ll2 ee eee do.... 190 295 
Herr h eee et os y icis ee EL do.... 18 12 
Rails and accessories do- (1) 13 
üſͥũͥͥͤĩ[?i0 ͥͥ¼ :e ˙ꝶꝶx et.. cee ae beeen STEE do 2 2 
Tubes, pipes, fitting do.... 7 39 
H d ouod ĩ . dd yd cede do 1 1 
Lead including alloys, all forma J ꝓ „„ 1. 870 1.208 
IE: ⁵ↄ˙²—» ³ 5wä oan ð vd y d 9 675 
Manganese 
re and concentrate_____..______._-_-.-_--------------------------- eee 64,396 20,168 
NRCS RONDA MINORE y y d yd t x 4,921 8,702 
Oh rata Fe C dot . A a AA 58 
MCICUlY 2252 loe velie eno oa eee iesu ĩ 76-pound flasks. . 165 552 
Nickel including alloys, all form 572 573 
Precious metal and alloys, unwrought and semimanufactures.... ...... troy ounces.. 95,230 84,653 
Rare-earth metals and compounds________..___________.__--.--.---------------- 10 16 
Selenium, elemental... ....... 2222 LLL L2 cL cL 2l 2l cal ee eee ee 9 11 
Tin: 
J%%%%%öéO—?ů096ñ «ð«ß d d 8 long tons I fees 
Metal including alloys, all form n do.... 1,079 1,292 
Titanium: 
Ore and concentrate... -uouaoecucuunozlcackloosusandqdeshedcaecxecuebxcsdeeEES 794 1,245 
OXIdeS uc lo e , , e EE ES 1,100 964 
Zinc including alloys, all form 4,480 5,079 
Zirconium ore and concentrate 844 1,079 
Other: 
Ore and concentrate. _________......__.__._________--~------ eee eee r2 (1) 
Metals including alloys, all form r 20 32 
NONMETALS 
Abrasives, natural, n.e⸗ see. 620 372 
))))! LE T ß ³ĩé ß mndß Ua erc ads 16,629 16,461 
!! ]⁰²˙ n...... SU ELT eco eu y a TENE ee E 11 
Bromine- 2. ß a due e e i CLE EU ated T 1 
Cement. los cl mad LE de d ERE EE r 1,605 345, 406 
er , ee e E EE E ELM EE 3 
Clays and clay products (including all refractory brick): 
Crude clays, n.e.s.: 
i. wq CUT eae ee eee ͤ 268 222 
aa ie tec OO MEAE 8 13,818 15,579 
Other ccia occurs Seabees a ð ͤ an eek y y 8 
Products: 
Refractory (including nonclay brick and cement 17,911 14,201 
Nonrefractory- -2.2222 456 2,551 
Diamond: 2 
oo ß . E aa SU RR value.. $21,433 $51,615 
Industrial. ....... aaan a222 . do.... $97,102 $115,866 
POWGdBR. e o d x 8 do.... $43,742 3837. 594 
Diatomite and other infusorial ear ts ,174 1,988 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS— Continued 
Fertilizer materials: 
Nitrogenous: 
Cr. ͥͥͥ¹·—fͤ ⁰’ r ³ mmi ³o·ü AAA ses —I— 7,738 10, 640 
f «³ð¹ ⁰ſ ͥ q .. ð v mr ⁰ UE 36,125 30,219 
Phóspba tit ole e e b ores ³ĩ ä ³ ³ ( 8 7,741 9, 756 
Potassic.......... )). ⅛ ᷣ-¾ũ3é:! € 10, 909 8,539 
Mixed and nonspecified fertilizer s 87,905 88,880 
Grapnite; rii, OESTE 372 847 
GUDRUIREL o . ß y ß ß d E wee 41 
II/ ͥ ⁰/ſ/ͥ ⁰ Add PIER 26 56 
Kyanite, andalusite, sillimanite.-.- -2-2-2-0 202 331 
1öĩ§ĩ—! ü ! é a a  —————— ON 60 (1) 
Lithium and lithium compounds... .......... 2... LLL LL LL LLL Ll LLL LLL LLL 22 l2--- 40 82 
Magnesia... .ascieclensl2ebrescedewecusibce e ³Wſͥ⁰ͥr e ⁰kʒ y MEL 4,560 13, 880 
1/õö%§5 ⅛ m mx. ³5mmꝛv:g.: d y ⁰ d 8 22 
Pigments, öh! 75 74 
BATES. S o ono e acid . ĩè dd ⁰⁰¼ ¼ xx... x 241 1. 137 
odium and potassium compounds excluding salt: 
Caustic s0d48..: 2.2.3 be eke eeeke the cu ³ðO ausa aL. 5, 594 14, 785 
h oYiAſſͥͥ / ³ð] ſ 755 788 
Sodium carbonate... o locus. sene 143,096 149, 245 
Stone, sand and gravel: 
IIC ⁵«²᷑';::::: ̃ꝛ¹ ² ↄ ᷑] T⸗v᷑ꝝ :: y ue M ud 8,710 11,182 
Dolomite-—-—-— 2 f coc e uacua ͥꝗęꝶm. d e MEL e EN 12,271 24,124 
Gravel and crushed rock... 2222-22 „„ thousand tons.. 244 202 
Sünde. v oua uides od uui ⁵ y ts 8 do 922 1.038 
Sulfur, elemental, all form r 22, 468 44, 715 
Tale, steatite, soapstone, pyrophyllite.. e . eu ute aud 14 236 
Other nonmetals, E A EATE TAE E A AE MTS Tc EE 487 614 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___.__......-.....--..-.----.--------------------- 192 249 
Carbon DIAC 2 o ucoonsedciecEh d ence a cu an E EL AM C Sale EE 1,478 2,378 
OO se ae ie eee VERS ß thousand vone. P 521 457 
%)y“h!!!õĩÜĩ§êk. ³oͤã ĩðV—AAA ͤſ w y 8 3 46 
Gas, hydrocarbon, liquefied or not thousand 42-gallon barrels. 3,712 1,931 
Petroleum: 
Crd s 33s ch ⁵¹⁵nn 5a tee see DLL ͥ ͥ ³·³·ww⁊¾¹⁊⁰ ³ G eee ee do.... 18,183 16,227 
Refinery products: 
Gili. ðẽ„ — 523 3 
7 ⁵³ ˙mQQQn k; y 88 do- (1) 1) 
Distillate fuel oill“Uhhupůun nnn " RSEN 2,823 5,898 
idual fuel oll. HER EVEN EMEND MS S Henie 4,926 
Lubricantü-——.znodjolac.olecuzjweehuescdusesucesemuame dd eei as OLLQ. 65 
Ol AERARIUM aO ROMPE NEUE do 8 
Mineral tar and crude chemicals from coal, petroleum, natural gass 86,692 54,748 
r Revised. 


1 Less than 14 unit. 
? Data on quantity incomplete, or not reported. 


Source: Instituto Nacional de Estadistíca y Censos. Comercio Exterior, Part III, 1968 and 1969. 


COMMODITY REVIEW 


METALS 


Aluminum.—Bids were received during 
1970 from three groups—a British, an Ital- 
ian, and a U.S.French-Canadian consor- 
tium—for participation in a planned 
140,000- to 150,000-ton-per-year aluminum 
reduction plant at Puerto Madryn. This 
plant, scheduled for completion in 1974, 
wil use imported alumina as a feedstock 
and is to obtain its electric power from 
the planned Futaleufu hydroelectric proj- 
ect more than 500 kilometers to the west. 

Copper.—The Government, through Fab- 


ricaciones Militares (FM), continued its 
efforts to interest foreign firms in the de- 
velopment of the 54 copper prospects dis- 
covered in the Provinces of Mendoza, 
Neuquén, and San Juan under the joint 
United Nations-FM Plan Cordillerano sur- 
vey. Bids for development of one or more 
of these prospects were received from five 
international companies during 1970. One 
of the companies was Compañía Minera 
Aguilar, S.A., a subsidiary of St. Joe Miner- 
als Corp. of the United States; another was 
Falconbridge Nickel Mines, Ltd., of Can- 
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ada; and two of the remaining three were 
United Kingdom firms. 


Iron and Steel.— The Government con- 
tinued to push ahead with its plans to 
mine and beneficiate 2 million tons per 
year of high-phosphorous iron ore at Sierra 
Grande and to pelletize the beneficiated 
ore at a plant to be constructed at Punta 
Colorado on the Golfo San Matías. To this 
end, Hierro Patagonica de Sierra Grande, 
S.A., a company with majority interest 
assigned to the Government-owned FM, 
was formed in February 1970 to operate 
the project. 

A contract was then signed between 
Hierro Patagonica de Sierra Grande, S.A., 
and Widmark & Platzer, A.B., of Sweden, 
calling for the latter to provide technical 
and engineering services and mine manage- 
ment at Sierra Grande. The Swedish com- 
pany will also be in charge of underground 
installations and will construct the primary 
grinding and preconcentration plants. A 
30-kilometer iron ore slurry pipeline from 
Sierra Grande to Punta Colorado is to be 
constructed, under contract, by the Bechtel 
Corp. of the United States. Another firm, 
Soros Associates of New York, was awarded 
a contract covering the planning of neces- 
sary marine loading facilities at Punta 
Colorado. Contracts for construction of the 
concentration plant at Sierra Grande and 
the pelletizing plant at Punta Colorado 
had not been awarded as of yearend 1970. 

Pig iron production increased almost 40 
percent in 1970, largely as a result of the 
repair and improvement of existing facil- 
ities at the Government-owned Sociedad 
Mixta Siderurgia Argentina (SOMISA) 
plant. During the same year, crude steel 
output rose 8 percent owing to the opera- 
tion of new furnaces and technical improve- 
ments. 

Work continued in 1970 on expansion 
and modernization of the SOMISA steel 
mill. Construction was underway on batter- 
ies 3 and 4 of the coke plant and on the 
initial billet-soaking pit for the billet- 
rolling plant. Progress was also made on 
installation of a new soaking pit for the 
flat rolling plant. The foundation was 
completed, and other site work was in prog- 
ress for a 2,000-ton-per-day sintering plant. 

During 1970, the capacity of the Esta- 
blecimientos Metalürgicas Santa Rosa, S.A., 
steel mill was increased 8,000 tons per year, 
as a result of stack changes and the in- 


stallation of an electromagnetic agitator 
and an additional transformer at one of 
the electric furnace units. Plans for fur- 
ther expansion of the mill were submitted 
to the Government for approval. 

Uranium.—The Comisión Nacional de 
Energía Atómica (CNEA), which is re- 
sponsible for all uranium exploration and 
production but contracts a major portion 
of its work to private firms, announced 
near yearend 1970 that private firms under 
its direction had discovered a major ura- 
nium deposit. This discovery is located in 
the vicinity of Bola Hill, 25 kilometers 
west of San Rafael in southern Mendoza 
Province. CNEA described it as the richest 
uranium deposit discovered in Argentina 
to date; reserves were estimated in excess 
of 10,000 tons of Ug3Og content. The de- 
posit was described as extending 2,600 feet 
along a strike, with depths exceeding 650 
feet in some places. Average UsaOg content 
of the ore was reported at approximately 
0.1 percent. 

Construction continued on Argentina’s 
first nuclear power station at Atucha. The 
reactor was expected to be in operation 
by mid-1972 and the commercia] produc- 
tion of electric power was scheduled to be- 
gin during 1973. 


NONMETALS 


Cement.—The rated installed capacity 
of Argentina’s cement industry totalled 
5,131,000 tons at the beginning of 1970. 
Approximately 65 percent of this total was 
accounted for by five plants located in the 
Province of Buenos Aires. Rated capacity 
by province was as follows in thousand 
tons per year: 


Province Capacity 

Buenos Aires 8,819 
COrdObÉ. ounces ee ee ee ee a 627 
,, ß eck wee ae 168 
Entre Rios 146 
Mendoza 368 
Salta necu cC E E M Kr PM, 294 
San nnn 8 125 
Santiago del Estero 144 

PPJÜöĩ;²ẽẽùů] ͥ d Ä.. Esa 5, 131 


Fertilizer Materials.—Decree 1641 of May 
22, 1970, suspended, until the end of the 
same year, the importation of all synthetic 
fertilizers. This move was designed to pro- 
tect the petrochemical fertilizer plant of 
Petrosur, S.A.I. y C. This company's nitro- 
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genous fertilizer plant, placed on stream 
at Campana during 1968, was reported to 
have a daily capacity of 200 tons of am- 
monia, 147 tons of ammonium sulfate, and 
160 tons of urea. 

Sulfuric Acid.—Although installed capac- 
ity for the production of sulfuric acid 
was more than adequate to meet demand 
at the beginning of 1970, plant capacity 
was expanded 21 percent during the year, 
and considerable price competition oc- 
curred in the domestic market. Operators of 
active sulfuric acid plants and the capac- 
ities of their facilities at yearend were as 
follows, in tons per year: 


Operator Capacity 
Compañía Química. .................... 14,000 
Fabricaciones Militares (FM)........... 36,200 


Industrias Quimicas Argentinas Duperial. 75,000 
National Atomic Energy Commission 5,000 


National Water works. 2, 000 
Petrosur, S. A. I. y MMcx·c cc 39, 500 
acid. os oe a y drole 43,000 
Zárate Sulftirico______.._._.....-_..--- 18,000 
S/ ³ĩ¹ ¹ mm A thee 242, 700 


Two plants, one owned by SOMISA and 


the other by Grassi, S.A., were not in oper- 
ation. 


Most of the feedstock for sulfuric acid 
plants was of domestic origin although 
some elemental sulfur was imported. All 
of the sulfuric acid produced by Petrosur 
was used by that company in its fertilizer 
plant. 


MINERAL FUELS 


Coal and Coke.—Work was in progress 
during 1970 on a project to expand the 
coal-washing facilities at the Río Turbio 
mine of Yacimientos Carboníferos Fiscales 
(YCF), the Government coal entity, locat- 
ed in extreme southwestern Argentina in 
the Province of Santa Cruz. West's (Man- 
chester), Ltd., a United Kingdom firm, 
held the contract for the design, manufac- 
ture, and shipment of equipment neces- 
sary to increase the coal washing capacity 
from 250 tons per hour to 520 tons. YCF 
was responsible for erection of the equip- 
ment, with technical assistance to be pro- 
vided by West's (Manchester), Ltd. The 
project was scheduled for completion in 
1971. 

A Belgian company and a West German 
firm reportedly signed an agreement during 
the early part of 1970 with an Argentine 
steel manufacturer for the installation of 


a coke and coke byproducts plant. This 
plant would have 80 ovens and an ulti- 
mate capacity of 847,000 tons of coke per 
year. Completion time was estimated at 
29 months. 

Petroleum and Natural Gas.—Argentina’s 
output of crude oil increased 10 percent, 
to 392,943 barrels per day during 1970. The 
most important gains were from fields in 
the provinces of Río Negro, Mendoza, 
Neuquén, and Jujuy. Yacimientos Petrolí- 
feros Fiscales (YPF), the Government oil 
entity, was responsible for 67 percent of 
total output and private companies, the 
most important of which were U.S.-owned, 
holding contracts with YPF under terms 
of the Hydrocarbons Law 17,319 of 1967, 
accounted for 32 percent. The remaining 1 
percent of production was from private 
firms operating under earlier agreements. 

In 1970, natural gas production rose 
about 9 percent, to 742 million cubic feet 
per day. YPF accounted for almost 94 per- 
cent of total output, private companies 
operating under the Hydrocarbons Law of 
1967 were responsible for 5 percent, and 
other private firms produced | percent. 

According to figures published by YPF, 
the country's total proved reserves of crude 
oil were almost 2.5 billion barrels at year- 
end 1970. Natural gas reserves, as of the 
same date, were reported to be slightly 
more than 6 trillion cubic feet. 

Geologic and geophysical surveying and 
exploratory and development drilling ac- 
tivities were as follows: 


1968 1969 1970 


Geologic and geophysical 
surveying: 


Geologic...party-months.. 84.0 100.0 112.0 

Gravimetric........ do.... 105 0 12.0 14.0 

Magnetic do.... 0.9 1.8 ..... 

Seismie do.... 294.0 281; 1 841.9 

Total do.... 390.9 400.4 467.9 

Drilling: Wells drilled: 

Exploratory: 

Ol .c number.. 13 16 14 

Gas. do 9 10 

FFF ise. do- 63 66 89 

Subtot al do 85 86 113 
Development 

Oils. licum do 294 228 334 

Gas. 0 — 30 20 38 

DT do- 91 88 94 

Sub total. do 415 336 466 

Total. do.... 500 422 579 

Source: American Association of Petroleum 


Geologists. Bulletin. August 1969, August 1970, and 
September 1971. 
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A total of 20 exploration wells were 
drilled offshore, 12 in the Bahía Blanca 
area and eight in the Golfo San Jorge. Of 
the exploratory wells drilled in Bahía 
Blanca, where the Phillips Petroleum Co. 
Argentina-Agip Argentina combine and the 
Hunt International Petroleum Co. were 
active; all were dry holes. T'wo of the eight 
wells drilled in the Golfo San Jorge by the 
Phillips Petroleum Co. Argentina-Agip 
Argentina-Tennessee Argentina, S.A., con- 
sortium produced 260 and 500 barrels of 
crude oil, respectively, on test, but it was 
doubtful that they would prove to be com- 
mercial discoveries because of their distance 
from shore and the frequent rough water 
conditions in the area. 

One major new exploration permit area 
was opened for bids by the Government 
under the terms of Hydrocarbon Law 
17,319. This was the Zona Magallanica, a 
1.8-million acre area in the southwestern 
part of Santa Cruz Province adjacent 
to the Chilean border. During Septem- 
ber 1970, this block was awarded to a 
combine comprised of Amoco Argentina 
Oil Co. and South American Development 
Co., a subsidiary of Signal Companies, Inc. 
This group was later joined by Superior 
Oil International, Inc. Amoco Argentina 
Oil Co. was named operator for the group; 
surface geologic exploration was initiated 
late in the year, and a contract was 
awarded for a seismic survey to begin 
early in 1971. 

YPF continued its pilot water injection 
program during 1970 in the Cañadón field 
in the Province of Santa Cruz, the Bar- 
rancas Sur field in Mendoza, and the El 
Sauce and Cerro Bandera fields in Neu- 
quén. 

The programs in the latter two fields 
are to be expanded to full-scale pressure 
maintenance operations by private capital 
under a service contract arrangement. 

During the first half of 1970, YPF an- 
nounced plans for three additional pilot 
water injection projects and a full-scale 
water injection program. The necessary 
facilities will be installed and operated by 
a consortium of private companies under 


a service contract recently signed with YPF. 
Texas International Petroleum Corp. will 
be the operator for the consortium, which 
also includes Sunset International Petro- 
leum of Dallas, Tex. and Argentina’s 
Compania Naviera Pérez, Petrolera Argen- 
tina San Jorge, and Burguardt and Cia. 

Initial work under terms of the service 
contract will involve a full-scale water- 
injection, pressure-maintenance program at 
the Catriel Oeste field in Neuquén Prov- 
ince, two pilot water floods at the El Con- 
dón field in Santa Cruz, and one pilot 
injection project at the El Trébol field in 
Chubut. 

The modernization and expansion of 
Argentina’s petroleum refining facilities 
continued during 1970. Work was in prog- 
ress on the expansion of YPF's Luján de 
Cuyo refinery from a capacity of 44,000 
barrels per day to 100,000 barrels; con- 
struction of the company's 94,000-barrel- 
per-day plant at Bahía Blanca was under 
way. The 86, 000-barrel-per-day Buenos 
Aires refinery of Shell Cia. Argentina de 
Petróleo, S.A., was in the process of being 
expanded to a capacity of 116,000 barrels 
per day. La Iseura, S.A., a private Argen- 
tine company, was doubling the size of its 
small refinery at Bahía Blanca. 

At yearend 1970, YPF announced plans 
for additional expansion of its refining 
facilities. The most ambitious of these plans 
called for raising the throughput capacity 
of the La Plata refinery to 205,000 barrels 
per day by the addition of a 75,000-barrel- 
per-day atmosphere distillation unit. 
Another project in the planning stage was 
the enlargement of the 5,000-barrel-per- 
day Plaza Huincul plant to 22,000 barrels 
per day. Other announced plans included 
expansion of the Campo Durán refinery's 
capacity by 4,000 barrels per day, construc- 
tion of a 6,300-barrel-per-day plant at Río 
Gallegos, and the installation of an asphalt 
unit at the San Lorenzo refinery. 

Argentina's principal trunk crude oil and 
products pipelines transported almost 78 
million barrels of petroleum during 1970, 
an increase of 54 percent over that of 1969. 
Quantities carried by individual lines dur- 
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ing both years were as follows, in thousand 
barrels: 


Quantity 
transported 
Pipeline 
1969 1970 
Crude oil: Challacó-Puerto Rosales 25,295 33, 302 
Products 

Campo Durán-Aguaray ER chai ds 156 140 
Campo Durán-San Lorenzo.. 8,318 15,878 

La Plata-Dársena de 
In ATA RIPE F 9,312 11,178 
Sm STEEN 5,963 9,794 
Luján de Cuyo-Monte Cristo. 1,514 7,411 
Subtotalz-..............- 25,263 44,896 
Total OPERE Behe eee MA 50,558 77,698 


Source: Secretaría de Estado de Energía, Dirección 
General de Asumtos Tecnicos y Economics, De- 
partmento de Estadística. 1971. 


Extensive pipeline construction was in 
progress during 1970. A 32-inch crude oil 
line with a capacity of 200,000 barrels per 
day was being built to link the marine ter- 
minal under construction at Cabo San 
Antonio with refineries in La Plata and 
Buenos Aires. This 270-kilometer line was 
scheduled for completion during 1971. 

A 14-inch refined products pipeline was 
under construction from Mercedes, on the 
Luján de Cuyo-Córdoba line, to Buenos 
Aires. This 660-kilometer pipeline was to 
have a capacity of 50,000 barrels per day. 
Completion was scheduled for 1972. 

At the end of 1970, two large natural 
gas pipelines were being constructed for 
Gas del Estada, the Government-owned 
gas distribution company. One of these, 
scheduled for completion during 1971, was 


to extend 570 kilometers from Neuquén to 
Bahía Blanca. It was to have a diameter of 
24 inches and a capacity of 130 million 
cubic feet per day. The other line, sched- 
uled for completion during 1972, will link 
the El Cóndor and Cerro Redondo fields, 
located in extreme southern Argentina, 
with the southern terminus of the existing 
natural gas pipeline from Pico Truncado 
to Buenos Aires. Capacity of the 665-kilo- 
meter, 30-inch Cóndor-Pico Truncado line 
wil be 300 million cubic feet per day. 

Construction was intiated in December 
1970 on the La Plata petrochemicals plant 
of Petroquimica General Mosconi, a firm 
owned jointly by FM and YPF. This proj- 
ect is scheduled for completion by the end 
of 1974. It is being designed to utilize raw 
materials from YPF's La Plata refinery for 
the production of the following petrochem- 
icals, in tons per year: 


Product Capacity 
Ben ð ew ees 28,000 
e ³Ü¹AmA y  DaxENWISesees ; 
Cyclohexane.._.._..-------.----------- 40,000 
Orthoxylene....................... l2... 15,000 
Paraxylene...................-..... 2... 38, 000 
Aromatic mixtures 17,000 


As of yearend 1970, negotiations between 
The Dow Chemical Co. and FM had failed 
to resolve the disagreement concerning the 
former's degree of participation in the 
planned Bahía Blanca petrochemicals com- 
plex, and it appeared unlikely that Dow 
would make a substantial investment in 
the project. 


The Mineral Industry of Australia 


By J. Patrick Ryan! 


In 1970, Australia's mineral industry 
continued its high rate of growth in pro- 
duction and exports. According to prelimi- 
nary data, the value of Australia's mineral 
production reached a new record of $1,596 
million,? an increase of nearly 25 percent 
over the previous high of $1,277 million 
established in 1969. The most significant 
production gain was in iron ore, which in- 
creased from 39 million tons in 1969 to 51 
million tons in 1970. Crude oil production 
more than quadrupled, to 65 million bar- 
rels; natural gas output increased almost 
sixfold, to 53 million cubic feet; nickel 
concentrates more than doubled, to 230,000 
tons; and bauxite output was up 19 per. 
cent, to 9.4 million tons. Appreciable pro- 
duction gains were also recorded for il- 
menite and  zircon concentrate. Mine 
production of lead increased slightly but 
zinc output was lower than that of 1969; 
copper output increased 16 percent. 

The value of mineral exports exceeded 
$1,000 million for the first time, establish- 
ing a new record of $1,282 million, an in- 
crease of 29 percent over 1969. Most of the 
increase came from iron ore and pellets, 
alumina and aluminum, coal, copper, lead 
and zinc, mineral sands, and tin and tung- 
sten. In contrast, the value of mineral im- 
ports dropped nearly 16 percent, to $286 
million. The sharp reduction in imported 


crude oil, resulting from increased domes- 
tic production, was the major factor in the 
decline. The drop in imports of phosphate 
rock and sulfur for the fertilizer and 
chemical industries also contributed to the 
decrease in value of mineral imports. 
Nickel and asbestos were the only mineral 
imports that increased significantly. The 
gain in nickel import value reflected in- 
creased price, as well as quantity; the 40- 
percent gain in value of asbestos imports 
was attributed to expansion in the building 
industry. 

The search for minerals continued to 
surge upward as exploration activities ex- 
panded in many parts of the Common- 
wealth. State mining departments have 
been swamped with applications for explo- 
ration and prospecting licenses. The explo- 
ration and development of the vast iron 
ore, bauxite, and nickel deposits of West- 
ern Australia accelerated and international 
mining companies acquired new mineral 
tracts for intensive exploration. In the 
Northern Territory, discoveries of lead-zinc 
and uranium were reported, and potential 
areas for petroleum discovery have been 
delineated. A significant lead-zinc-copper 
ore discovery in New South Wales was an- 
nounced by St. Joe Minerals Corp. and 
Phelps Dodge Corp. 


PRODUCTION 


Production gains were recorded for most 
metals and nonmetals produced in Aus- 
tralia in 1970. The most significant in- 
creases were in the metals and fuels groups 
although appreciable gains also occurred 
in most nonmetals. 


1Mining engineer, Division of Nonferrous 


Metals. 

2 Unless otherwise indicated, values have been 
converted from Australian dollars (A$) to US. 
dollars at the rate of A$1 = US$1.12. 
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Table 1.—Australia: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
er d SEIS UE eects thousand tons 14, 955 7,921 9,889 
fl“. y — 1,809 1,981 2,188 
D oe ke ee ce oe ce do.... 97 126 204 
Antimony mine output (content of antimony and lead concentrates ) r 856 925 922 
Beryllium, beryl, gross weighngnntektreeer· eee 15 7 18 
penu mine output (content of ore)... ...................- kilograms.. r 182,888 200,127 201,066 
admium: 
Mine output, metal content 1,881 1,687 1,621 
Smelter output (refined 472 571 598 
Chromium, chromite, gross wei ight a A a NOE UE MTS 87 ss T 
Cobalt mine output (content of zinc and nickel concentrate) r 289 244 468 
8 ium-tantalum concentrates, gross w eignet 108 155 55 
o 
Mine output, metal content... ...... 2... LLL LLL LLL eee r109,688 181,056 151,956 
r: 
Gers ees ee ei wr v E 0n 98,988 116,184 110,877 
Seon ook eco mu mcus 9,277 , 242 NA 
Refined: 
ROP os ets ee ee LL LL y 85,622 100,854 108,748 
Seil ðO uec a e i te end 17,416 19,552 NA 
Gold mine output, metal content. troy ounces * 781,782 701, 918 620, 305 
Iron and steel: 
Iron ore, gross weight thousand tons.. r 26,625 39,094 51, 102 
FC ³o³ AAAſſdſddddVddd eet do.... 16, 687 6,186 6,148 
Ferroalloys:! 
Ferrochromium, high carbon.................................- 2,512 2,447 NA 
Ferromangan ese ee „„„„ 86,900 50, ,249 NA 
Ferrosilicon.............-.-. 2-2. l2 LLL LLL 222 LLL cl 22 llle. lll. 10,218 9, 533 NA 
SilicomanganeseU—Ueꝛ7'7:tr „„ „109 13, '298 NA 
Feel ³ð ze 19 NA 
Crude steel!!!ll!lll l2 eee thousand tons 6,502 7,017 6,822 
Steel semimanufactures 222: LLL ccc cll Lll l ll... do 6,349 6,317 NA 
Mine output, metal ceonten?nnnnelkkkk ll eee r 888,818 452,040 457,866 
Metal: 
"Bullion , eken Hv aaa 117,997 155,592 172,884 
Refined. uocem ee a ee ee ee le a ae 78, 045 188,756 180, 078 
Total- ou .A. Ee Ld 296,042 344,348 352,462 
Secondary (excluding remeltt ee 24, 80 26,100 NA 
Manganese ore, gross weight... .... «„ lll lll -- r 743,618 889,289 751, 522 
MéeFTOUIV 2552 ˙:U᷑1 ĩ yd a adu 76- pound flasks.. 48 37 
Molybdenum mine output, metal content 47 e 45 
Mouse concentrate, gross weight... r 2,088 3, 855 4, 560 
cke 
Mine output, metal conte nn r 4, 677 11,181 28,905 
Metal, refined . eee ede ues x Aen e 9,000 
Platinum group: 
h ³ꝛ¹˙ aaaea aE troy ounces.. 12 s NA 
Palladium **......- ss cde b3che ete cece cece cee eeSee REUS do- NA 321 NA 
IP ³o˙ſhſſſſſſſſſ do NA 473 NA 
Rn nm (in refinery slime kilograms.. 2,500 8,000 8,8300 
ver: 
Mine output, metal eon tent thousand troy ounces.. 21, 894 24, 457 25, 995 
= dod 2 o of . . Sa eee a do.... 9.618 10,389 9,803 
n: 
Mine output, metal content............................- long tons.. 76,537 8,178 8,919 
Smelter outp ul 2. LLL LLL LLL ll LLL 4 do.... 8, 692 4,156 5,129 
Titanium concentrates: 
Iimenite (including leucoxene) . - . . .------------------------------- r 561,985 720,524 875,887 
JJCCJ7ĩ ˙ clc M I eun x ee US r 292 283 862,058 367, 552 
Tungsten mine output, metal eon ten 1,156 1,250 1,244 
Lana ier è ſ y '800 800 300 
ne: 
Mine output, metal eontennnn tk r 422,894 509,908 489, 061 
Smelter oUtDUL. ³o⅛¹ ]%Ü•‚•:yu¼ y y QN LE 208,282 246, 323 260, 594 
Zirconium concentrates, gross weight_.___............_.-..------.--...- r 298,917 375, 223 885,466 
NONMETALS 
Abrasives, natural: 
Ph ³ w puma E d ume 1,842 1,062 NA 
Güner MMC "—--—---————— 102 83 NA 
NO EESE E atc E AE E et ll pee E A E r 813 748 816 
Mec ET EAR ES y m RCM E 8 r 89,783 40,197 42,813 
Cement, hydraulic thousand tons. . 8 928 4, 310 4, 6 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
NONMETALS—Continued 
Clays: 
Bentonite and bentonitic_........-._- ~~ 2 eee 808 4 e 450 
Brick and sale thousand tons.. 16, 525 7,927 6,978 
Cement and shale eee do.... r 255 271 e 270 
Fl! ⁰⁰ e ao r 493 593 e 500 
io o AAE E E E E SURE wees thousand tons 800 825 e 800 
Kaolin and e eee 60,295 65,484 » 65, 000 
NC ³·¹ // AAA thousand tons 62 NA 
r ³Ü0i—¹iꝛ. . yd ⁰ ee E 6,888 2,412 2,282 
C/ ³ĩ˙äũ ũ̃ ’ę ͥ è]ↄↄ. ĩ%* DI 8 4,916 5,016 8,381 
Fertilizer materials, crude, phosphate rock_______.....________----------- 5,836 18,551 14,489 
MOPS DOP os oe eek 2L | bees e E eu eue LET e — e 2,000 
lle 9m̃ ͤoZef!˙ ¹ ' ³MNqo oe ð— ĩð2j ĩðͤ K ⁊ĩͤ K ͤ y 76 0 NA 
Gems toaslasasasasasaeses ees choco es value, thousands. $7,365 $138,900 
JJJ%0%0%%%% d HUE x Ne TE r 857,286 912,118 887,625 
Kyanite and sillimanite, silliman ite „149 1,701 e 1,200 
/öÜô˙ w ß ĩð pt ay UM yd k 8 214,819 210, 000 » 210,000 
Lithium minerals, petalite, gross weigh 750 721 1783 
JE Taoto 10 Ec Td 23,517 23, 525 22,663 
Perlite, t y ewe desde 1,066 1,182 NA 
Pigments, natural mineral, ocher. ......... 2. 2 2222 LLL LLL Lll llc. 535 678 NA 
Pyrite including cupreous: 
hn mue LEEsiedctou d tr 167,918 160,931 157, 000 
Sulfur content ³ ² ↄ / Add 72,944 71,789 » 65,000 
%! eh eee ee ede y 8 thousand tons r 914 1,680 8,116 
Sand and gravel: 
Sand: 
Construction „ do.... 14,687 18,199 NA 
Glass including quartzite______.______.-__--_--_-------- do- 551 652 NA 
)))) o x e cuenca ]ĩðé—̊ sca a y Mt E do.... 8,478 10,501 NA 
ne: 
Dette 8 O.. 822 297 818 
Limestone for cement do.... 5,880 6, 500 NA 
N for other uses do- 2, 728 8,108 NA 
er: 
Crushed and broken 2.2 2L LLL LL lll ll. do.... 45,087 41,829 NA 
Dimension C do 280 269 NA 
Unspecified 5|... o. eee 8 do.... 27,008 24, 695 NA 
Sulfur, byproduct $... 2222222 ccc eee do.... 122 13 NA 
Tale and soaps toes r 88,894 52,614 130,934 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Bituminous co colorc xao em eee Ec thousand tons.. 40, 829 46,082 49,547 
Ill ³ðVſ ⁰yt 8 do.... 28,840 23,274 24, 203 
J ͤõĩͤ⁰¹˙ͥüAà ͥͥ ͥ ͥ ͥͥ ͥ ³˙¹w¹¹;AͥA Mcd sii a E do.... 64,169 69,356 78,750 
Coke: 
Metallurgicaaaall“““““n“ld‚‚»l‚ll”‚l””‚””nn” 22l22.2.l.2.222.- do.... 8,955 4,451 4,878 
C ³ ˙ ee ie do 635 391 390 
Feet ³ðVT do- 1,578 1,487 1,449 
Natural gas, marketed production... nn... million cubic feet. 216 9,875 53,061 
Petroleum: 
hh; ³⁰· W ee thousand 42-gallon barrels.. 13, 877 15, 805 65,149 
Refinery products: 
Gasoline: 
J½½õĩ§˙¹ do- 312 219 246 
e ß . uM eae do.... 56,085 58,721 62, 255 
Jet fuel cues eec ³-W oöł Vd ee ee do.... ; 6,764 8,7 
S ² ²⁵ siena a do- 1,874 1,710 1,676 
Distillate fuel olll“““““lnll!l -2-2--22-..-- do.... 28,850 31,881 84,043 
Residual fuel oil... 2222222222222 2 cL ccs L2 clll- do 44,728 38,913 41,7384 
up ð do 2,4 2,258 2,576 
ELA S v eee ee a ae eso E E do- 6, 676 10,181 12,844 
Refinery fuel and losses do.... 16,288 15,320 15,883 
Total: und eet a Mere rt eee ae do.... 168,589 165,917 179,460 


e Estimate. P Preliminary. r Revised. NA Not available. 
1 Year ended November 30 of that stated. 


2 Partial data; palladium and platinum figures represent actual smelter/refinery recovery from nickel con- 


centrates exported to Japan from Kambalda. Additional quantities of palladium and p 
Kambalda concentrates produced for domestic smelting and for export to Canada 
metals reportedly are not recovered. 

! Year ended June 30 of that stated. 


0 


r smelting, 


latinum are present in 


ut these 


* Excludes quartzite (see under sand and gravel), and all production from Northern Territory and Australia 


Capital Territory. 


* Excludes quartzite (see under sand and gravel), and all production from Northern Territory, Australian 


Capital Territory, South Australia and West Australia. 


* Sulfur content of sulfuric acid produced as a byproduct of oil refining and nonferrous metal operations 


(excludes sulfur content of pyrite). 
7 Includes semianthracite and subbituminous. 
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TRADE 


The following trade data, provided by 
the Commonwealth Bureau of Census and 
Statistics, cover the official July 1 to June 
30 annual reporting period; therefore, the 


Table 2.—Australia: 


MINERALS YEARBOOK, 1970 


data are not comparable with calendar 
year data presented elsewhere in this re- 


view: 


Exports of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1967—68 
METALS 
Aluminum 
pias ee ea value, thousands.. $67,704 
CRAD E ss ee Lcd CE f 
Unwrought Door MENOR: 7,047 
Semimanufactures 5,399 
Beryllium ore and concentrate 66 
Cadmium, refined !............. 2: 2... 16 
Copper: 
Ore and concentrate, gross weight 48,014 
pen cement, ete_..._.......------ 813 
Tacos blocs billets, = aa 12,685 
Semimanufactures. .................. 6,124 
Pipe, tubes, wire 870 
Gold: ^^ 
Ore and concentrate, content ? 
troy ounces.. 116,575 
Crude bullion, content......... do.... 15,831 
Mint bullion.................. do.... 60,839 
Sheet, strip, rr. do- 424, 641 
Iron and steel: 
Iron ore and concentrates 
thousand tons.. 12,524 
Beran eic uua sm ³ A EE adu 429 ,940 
Pig (FON OMM 185 , 865 
Steel ingots, blooms, slabs, etc. ....... 348 ,986 
Steel semimanufactures 594,295 
Lead: 
Ore and concentrate, gross weight. 115,320 
Refined, unwrought. ...............- 158 , 465 
Bullion, lead and silver-lead.......... 108 , 478 
Semimanufactures..................- 8,994 
Manganese ore 400,04 
Platinum troy ounces.. 3,671 
Silver 
In lead bullion and concentrates, con- 
tent thousand troy ounces.. 11,272 
Mint bullion.................- do 10, 320 
Sheet, strip, dust... .......... do.... 1,036 
eee are concentrate 55 
n: 
Ore and concentrate, gross weight 
long tons.. 3,886 
Unwrought..................- do.... 193 


Titanium concentrates: 
Ilmenite, minimum 45 percent TiO: 418,482 


Rutile, minimum 90 percent TiO»...... 267,131 


See footnotes at end of table. 


1968—69 


$81,150 
8,522 
3,729 


129 
128 


424, 666 
50,869 
644,307 
20,994 
489,718 
351,789 
431,655 


699,314 


115,162 
117 , 267 
128,875 
6,616 
639 , 685 
86 


13,125 
10,718 
948 


1,092 


6,887 
494 


503,179 
290, 672 


Principal destinations, 1968-69 


NA. 

Japan 2,684; Netherlands 207. 

Hong Kong 8,144; New Zealand 1,646; 
Philippines 1 "595; Japan 1,098. 

Canada 1,861; New Zealand 590; Malaysia 


All to United Sta 
United Kin dom 4 56; United States 49; 
Netherlands 14. 


Alto 3 89,778; Belgium-Luxembourg 1,439. 
Japan. 


United 1680 * 6,252; United States 5,589; 
ly 4 
New Zealand 6 ,406; Japan 1,928; Malaysia 


New Zealand 7 08; Singapore 105. 


NA. 


Hong Kong 31,198; United Kingdom 19 
Hong Kong 680, 328; New Zealand 8, 


Japan 17,471; West Germany 738; Italy 

Japan 468,894; West Germany 10,587. 

Japan 309, 606; Philippines 14 129. 

Philippines 185,265; Japan 98,050; Spain 

New Zealand 215,102; United States 
132,848; United Kingdom 95,582; Philip- 
pines 47 747. 


United States 43 380; Japan 80,914; United 
Kingdom 19 ,169. 

Unite Kingdom 175 704; United States 
37,166; India 18,278 

United Kingdom 111,245; Be 
bourg 6,6 Netherlands 6 

New Zealand 1,886; United Kingdom 1,694; 
Philippines 958. 

Japan 376 0 United States 140,982. 

Hong Kon; 5,840; United Kingdom 1,258; 
New Zealand 1,082. 


aaa 


Mainly in lead bullion to United Kingdom. 

United Kingdom 8,537; Japan 2,180. 

United States 266; Japan 197; West 
Germany 192. 

United States 1,071. 


Netherlands 2,388; United ey dom 1,404; 
Spain 891; West German 
bicis States 225; New e ebd 85; Italy 


United Kingdom 198,963; France 181,259; 
Japan 93,1 

United States 143,370; Japan 26,192; 
Netherlands 24,438. 
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Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967-68 1968-69 Principal destinations, 1968—69 
METALS—Continued 
Tungsten concentrates: 
e 1,268 1,799 United Kingdom 761; West Germany 515; 
Netherlands 249. 
j Wolframite. .......................- 368 690 West Germany 449; Netherlands 120. 
ine: 
Ore and concentrate, gross weight 816,486 387,958 United Kingdom 150,316; Japan 108,684; 
Belgium-Luxembourg 22 483. 
Ingots, blocks, slabs, et 90,566 117,416 United States 26,175; United Kingdom 
12,782; Thailand 11 765. 
Semimanufactures 828 1,321 United States 508; New Zealand 852; Iran 
Other forme 9,317 2,789 Japan 1,155; United Kingdom 455; West 
Germany 355. 
Zircon concentrate, minimum 30 percent 
DINO SEDET EK 254,988 300,740 United States 74,775; Japan 58,170; United 
Kingdom 42,264. 
NONMETALS 
Abrasives: 
Industrial diamond carats.. 40,512 76,219 United States 62,131; Philippines 4,000. 
Other natural abrasives 
value, thousands $81 $17 NA. 
Asbestos, crude and fiber z.. 722 410 Mn 200; Indonesia 118; New Zealand 
Cement, construction types 16,745 1,638 Nauru 1,083. 
Clays, fire, sillimanite, others 4,177 5,266 J span ka 2 215; jc nien Kingdom 1,887; New 
ealand 
Gem stones: 
Diamond carats.. 1,623 1,711 Belgium-Luxembo 537; New Zealand 
371: United Kingdom 350. 
Ol! RES value, thousands.. $7,508 $9,561 Japan $3,796 105 Hong Kong $3,571; United 
tates $ 
Other, cameo, intaglio......... do $2,407 $3,748 wale’ States $1, ,599; Japan $787; United 
ingdom 
%%§öÜ»—dũ )] A ee dete 214,574 267,889 New Zealand 95,668; Taiwan 51,032; Phil- 
ippines 35,583. 
Mere 8 1,781 2,006 United States 1 348; New Zealand 535. 
Monazite concentrate ?__________._______- 2. „616 2,695 United States 2.238. 
SS!ͤĩÄ˙Üẽ 8 168, 825 300,689 Japan 289, 266; New Zealand 5,829. 
Tale and steatite cue. 17, 558 21,013 Netherlands 19, 121. 
MINERAL FUELS AND RELATED MATERIALS 
Con... le ccn oie ned thousand tons.. 10,363 14,021 Japan 13,648. 
Coke and semicoke. ....................- 289,714 149,842 Japan 64,984; New Caledonia 56,428; 
Portugal 23,377. 
Petroleum refinery products: 
Gasoline, total 4 
thousand 42-gallon barrels.. 2,004 1,728 Singapore 1,203; New Zealand 478. 
Kerosine and jet fuel 0...- 974 559 New Zealand 459; Fiji 72. 
Distillate fuel oil.............. do 11, 535 1,380 New Zealand 901; Fiji 154. 
Residual fuel oil *. ............... do 38,218 2,020 qapan 702; New Caledonia 533; Singapore 
Lubricants *. ................- do- 676 720 New Zealand 257; Republie of South Africa 
256; Kenya 63. 
Other products 4/4. do.... 226 262 New Zealand 202; Netherlands 15; New 
Caledonia 15. 
r Revised. NA Not available. 


! Periods shown are fiscal years July 1 to June 30. 


? Data given are for 1968 and 1969 calendar years, respectively. 


3 Data not available on quantities of cadmium exported in lead and zinc concentrates. 


* Includes reexports. 
5 Mostly crocidolite. 
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Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


1968-69 


Principal sources, 1968-69 


Commodity 1967—68 
METALS 
Aluminum 
Scrap- -.---------4---------------- 1,202 
Pigs, ingots, blocks, S teen 1,362 
Semimanufactures................... 2,084 
Pipes, tubes, powder, wire 706 
Antimony _-_._..--.-_------------------- 2 
Arsenic triox ide 1,893 
Bismuthi.. ß ese eres 12 
Chrome ore and concentrate 15,257 
Cobalt and cobalt base alloys. ............ 12 
Copper: 
88 and concentrate 40 
sldg jo MEER MERC RON 1,023 
lorot. blocks, and billets 325 
Semimanufacetures 371 
Pipe, tubes, powder, wire 1,321 
Gold: 
Crude bullion, gold content 
troy ounces.. 140,560 
Refined bullion. .............. do.... 5,168 
Iron and steel: 
Ore and concentrate, includes pyrite 
materials 170,930 
Serab 6565.08 Oss eee 8 114 
Ferroalloys: 
Ferrochromiu mm 4, 865 
Ferromanganese................- 10,627 
Ferromolybdenum..............- 185 
Ferrosilicon....................- 6,933 
Ferronickel....................- 8,583 
C PM ⁵³ 2,175 
Ingots, blooms, etc. ............-.-.- 14,688 
Semimanufactures.............-...-. 241,963 
Pipes, tubes, castings, and forgings. ... 99, 809 
Lead and lead alloys....................- 513 
Magnesium and magnesium base alloys 613 
Manganese ore: 
Battery-grade..................-...- 1,592 
Metallurgical-grade.................. 6,800 
Mercury...............- 76-pound flasks.. 1,491 
Nickel: 
Matte and other crude forms 278 
Pigs, ingots, granulated. ............. 1,628 
Bars, rods, anodes, powder........... 414 
Platinum group. ß troy ounces.. 14,564 
Silicon value, thousands $486 
Silver: 
Crude bullion, silver content ? 
troy ounces.. 73,948 
Refined bullion...............- do 8,930 
Tin and tin base alloys......... long tons 187 
5 and tungsten base alloys 12 
inc: 
Ore and concentrate I 
Zinc and zinc base alloys............. 82 
NONMETALS 
Abrasives: 
Industrial diamond carats.. 541,389 
Pumice and tripoli ///. 951 
GG%öÜvd!ß; ꝛ˙˖˙“ rr... 88 


See footnotes at end of table. 


845 
11,847 


8,872 
587 
80 
1,022 
10 
18,771 
123 

(3) 
1,242 
105 
420 
1,476 


109,108 
4,211 


117,940 
138 
8,553 
10, 159 
87 
6,871 


518 
2,116 


11.794 
239 , 649 
198 ,285 

127 
1,025 
635 
6,324 
1,013 
594 
1,668 
346 

25,999 

$700 


113,118 
145 

13 
3,308 
24 


102,880 
1,555 


New Zealand 616; Canada 61. 
Canada 8,845; Hungary 2,000; Yugoslavia 


2,000. 
United States 2,172; United Kingdom 746; 
West Germany 524. 
United Kingdom 154; United States 130; 
Canada 87; Belgium-Luxembourg 79. 
Mainland China 24; United Eingoom 6. 
Sweden 558; France 279; mainland China 


135. 
United Kingdom 8; Republic of Korea 2. 
Philippines 9,070; Tran 8,535. 
Zambia 45; Congo (Brazzaville) 22; United 
States 17. 


NA. 

New Zealand 1,0 

Republic of South T Arica 51; United States 
27; New Zealand 16. 

United Kingdom 333; Canada 29. 

United Kingdom 661; Japan 582. 


Fiji 85,489; Papua and New Guinea 23,541. 
Papua and New Guinea 3, 480; West 
ermany 455. 


New Caledonia 117,891. 
New Zealand 119. 


Republic of South Africa 2,939; Japan 475. 

Republic of South Africa 5 816; Japan 
„838; France 761. 

United, geom 42; United States 30; 
we 

Repupbe of South Africa 5,299; Norway 


7 

All from New Caledonia. 

United Kingdom 1,244; Republic of South 
Africa 504; : Japan 124. 

Japan 11, 516. 

Japan 166, 272; United Kingdom 34,254. 

Japan 124, ,588; Italy 27,249; United King- 
dom 22 A 

New Zealand 92; United Kingdom 17. 

N Or dnd 528; U S S.R. 825; United States 


All from Ghana. 

Fiji 2,815; mainland China 1 ,887; Republic 
of South Africa 1 ,070. 

Italy 710; Spain 85. 


All from Canada. 

Canada 1,326; United Kingdom 200. 

Canada 154; United King om 116; United 
States 64. 

United Kingdom 22,327; United States 


3,123. 
Sweden $196; France $148; Italy 8113. 
Fiji 46,084; New Zealand 40,241; Papua 
and New Guinea 12,564. 


Mainly from Malaysia. 
United Kingdom 6; West Germany 3. 


All from United States. 
NA. 


Republic of South Africa 888,178; Nether- 
lands 114,398; United States 108, 705. 
United States 817; Italy 175; Greece 141. 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1967-68 
NONMETALS—Continued 
Asbestos: 
Chrysotile. ------------------------ 41,843 
AMOSIVE uo ³ĩðRuĩ ᷣͤ K m et 10,305 
Otho o o o oos ec ED 88 ,107 
Barium minerals, natural and ground 1,720 
Boron minerals, crude and concentrate 1,985 
Cement, construction types. 52,777 
Clays: 
China, kaolin, pottery...............- 22, 685 
Fire and ball........................ 16,927 
Bentonite o.oo eee ee ee ee 83,618 
fff/ͤĩ˙ AA NND NUN 14,372 
Cryolite, natural and synthetic............ 289 
Diatomite and other earth. 4,809 
Fertilizer materials: 
Nitrogenous: 
Sodium nitrate, natural.......... 5,654 
Manufactured nitrogenous  ferti- 
lZ6Ig.-.- ee eee 8 150 ,917 
Mrs ta 
hosphate rock...thousand tons.. 3,349 
Other manufactured phosphatic 
materials 31 
Potassic manufactured materials. ..... 132,213 
Other and mixed fertilizer ns 42,944 
Fluorsp arte 21,131 
Gem stones: 
Gem diamond... ............ carats.. 27,016 
Pearls and other precious and semi- 
precious stones. . value, thousands.. $1,589 
Gypsum, crude and calcined. ............. 685 
Graphite 
Colloidal << ceccolliillilsiiboccrDer 24 
Crystalline, flake 432 
Amorphou s 863 
Iron oxide pigments...................... 8,232 
Eyanitë oss Rl rh 8 1,1 
Limestonennnnndn 912,516 
ieder 8 1,098 
moo crude, calcined and fused. ....... 26,728 
ca: 
Block or sheet 18 
Spl MCCS sos co tt 88 90 
round and scrap. ................-. 965 
Phosphoru s 620 
Quartz and quartz ite 488 
J)] ⁰˙·¹¹àà ͤ K e iuda 8,984 
Sillimanite...................... 2.2.2.2... 74 
Stone, construction value, thousands $456 
Sulfur, elemental. .....................-- 586 , 749 
Tale, steatite, and chalk ................. 9,720 
Vermiculite 3,386 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, bitumen, and pitch: 
Natural minerals. 1,088 
Petroleum bitumen 208 


See footnotes at end of table. 


1968-69 


25,910 
24,416 


53 , 753 
10,767 


225 
6,192 
3,907 

113,431 


3, 228 
14,246 
137,098 


66,485 
20,992 


35,526 


$2,550 
1,072 


23 
446 


1,323 
8,447 


2,151 
522,612 


$380 
401,326 
10,489 
3,598 
658 


5,133 
676 


Principal sources, 1968—69 


Canada 42,628. 

Republic of South Africa 8,471. 
Canada 2,578. 

Mainland. China 1,900. 

Mainly from United States. 


Japan 33,913; Okinawa 16,967; United 
ingdom 18 668. 


2 Kingdom 20,527; United States 


United Kingdom 12,615; Republic of South 
Africa 4,841; United States 4 419. 

United States 52 386. 

United States 9. „014; Republic of South 
Africa 1,262. 

Mainly from Denmark. 

United States 5,449. 


Chile 3,886. 


West Germany 35,038; United States 
26,327; Japan 19,287. 


Nauru 1,550; Christmas Island 857; United 
States 386. 


United States 8,200; Israel 5,807. 

United States 87,028; West Germany 
26,842; Canada 14,828. 

United States 33,161; 
14,087; Italy 18,002. 

Mexico 8,636; United Kingdom 7, 904; 
Republic of South Africa 3,236. 


Belgium-Luxembourg 11,502; Israel 10,163; 
Republic of South Africa 7, 35. 


Japan 8398; Papua and New Guinea $364; 
India $242. 
United Kingdom 450; United States 421. 


United Kingdom 18. 
ir d Republic 202; mainland China 


Ceylon 460; Republic of Korea 381; main- 
land China 295. 

West Germany 5,021; Spain 1,888; United 
Kingdom 765. 

India 1,304; United States 828. 

Mainly from J apan. 

West Germany 452; mainland China 398; 
United Kingdom 116. 

Japan 15,620; Republic of Korea 2,615. 


West Germany 


Mainly from India. 

India 94. 

Republic of South Africa 410; United 
States 22. 

West Germany 401; United Kingdom 132. 

Sweden 444. 

United Kingdom 6,969. 

Republic of South Africa 7 

Italy $278; Republic of Sou Africa $21; 
Finland $18. 

Canada 222,967; United States 84,177; 
Mexico 59 960. 

France 5,523; mainland China 2,192; 
United Kingdom 1,898. 

Republic of South Africa 9,582. 


United States 398. 
Singapore 4,616; United Kingdom 263. 
United States 593. 
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Table 3.—Australia: 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


1967-68 1968-69 


Principal sources, 1968—69 


MINBRAL FUELS AND RELATED MATERIALS— 
ontinued 


Carbon and carbon black................. 8,378 
Coal, all types including brique ts 8,6 
Coke and semicoke. ..................... 40,537 
e oua uote ta Ld LE 8,232 
Petroleum 


Crude. thousand 42-gallon barrels... 144,010 


Refinery producta: 
Liquefied petroleum gas 


8,501 United States 2,995; United dom 381. 
19, „981 uer South Africa 16,186; United 
12,578 Mainly from United States. 

8,175 West Germany 1,796; Ireland 1,155. 


147,762 Indonesia 86,758; Kuwait 82,968; Saudi 


Arabia 28,137. 


daisi 42-gallon barrels.. 3,277 1,926 United States 1,578. 
asoline 
thousand 42-gallon barrels.. 3,289 2,496 Po ead Yemen 1,120; Iran 422; Singapore 
Kerosine and jet fuel do- 824 837 Singapore 465; Southern Yemen 280. 
Distillate fuel oil.......... do.... 760 1,555 Singapore 984; Saudi Arabia 404. 
Residual fuel oil........... do.... 604 8 927 D 987: Bahrain 772; Iran 750. 
Lubricants... .....------- do- 404 896 ted States 178; Netherlands Antilles 88; 
Ue Kingdom 52. 

Petroleum turpentine. ..... do 89 85 Iran 24; United States 11. 
Other products............ do.... 1,416 1,932 Bahrain 1 ,108. 

NA Not available. 


1 Periods shown are fiscai year, July 1 to June 80. 
2 Less than 4 unit. 
8 Includes refined bullion i in 1968-69. 


* Includes emery and natural corundum in 1968-69. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Australian aluminum 
industry continued to expand as substan- 
tial export markets were developed for 
bauxite, alumina, aluminum metal, and 
fabricated products. Production of refined 
aluminum reached a new record in 1970, 
exceeding output in 1969 by 62 percent. 
The sharp gain in production reflected in- 
creased capacity of the Alcoa of Australia 
Pty. Ltd. smelter at Point Henry, Victoria, 
and greater output at the new Alcan Aus- 
tralia Ltd. smelter at Kurri Kurri, New 
South Wales. Alumina production also was 
at a record high level largely because of 
progressive expansion of facilities at Kwin- 
ana, Western Australia. Nearly 8 million 
tons of bauxite, about 85 percent of the 
total bauxite output was produced from 
mines in Queensland and Western Aus- 
tralia. Expansion of currently productive 
facilities in Queensland and completion of 
new facilities at mines under development 
in Western Australia are expected to in- 
crease total productive capacity to 20 mil- 
lion tons of bauxite per year. Australian 
bauxite resources are estimated to be 
about 3,000 million tons. About 2,500 mil- 
lion tons of proven and potential ore are 
in a 310-square-mile area in Queensland. 


Expansion of current alumina refinery 
facilities at Gladstone, Queensland, and 
completion of other plants either planned 
or under construction at Pinjarra and Port 
Warrender, Western Australia, Weipa, 
Queensland, and Gove Peninsula, Northern 
Territory, will raise the Commonwealth's 
productive capacity to approximately 7.5 
million tons of alumina per year. 

Comalco Industry Pty. Ltd. reported 
shipments of 5.2 million tons of bauxite 
during 1970, 6 percent more than the ton- 
nage shipped in 1969. Of the 1970 ship- 
ments, 2.1 million tons went to the Glad- 
stone, Queensland, and Bell Bay Tasmania 
alumina plants, 1.2 million tons went to 
Japan, and 1.9 million tons went to West 
European and other countries. The grade 
of ore being exported averages about 58 
percent Al9Os and 4.75 percent SiO2. The 
company continued its development pro- 
gram to increase productive capacity of its 
bauxite beneficiation plant at Weipa to 10 
million metric tons per year by mid-1972; 
the capacity of the Bell Bay aluminum 
smelter was to have been expanded from 
73,000 to 94,000 tons per year early in 
1971. Construction of the new aluminum 
smelter and metal casting facilities at 
Bluff, New Zealand, by New Zealand Alu- 
minum Smelters Ltd. (50-percent owned 
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by Comalco) proceeded on schedule, and 
production of aluminum metal was ex- 
pected to commence in July 1971 at an 
initial rated capacity of 66,000 tons of pri- 
mary aluminum, this is to be increased to 
100,000 tons by mid-1972. The total capac- 
ity of the three operating smelters at Bell 
Bay, Point Henry, and Kurri Kurri has 
reached 204,000 metric tons per year. 
Queensland Alumina Ltd. made substantial 
progress in expanding its Gladstone alu- 
mina plant capacity from 900,000 tons to 
1.27 million metric tons per year and ulti- 
mately to 2.0 million tons of alumina by 
mid-1972. Alcan Australia increased the 
annual capacity of its Kurri Kurri alumi- 
num reduction plant from 30,000 to 50,000 
tons and plans to continue expanding pro- 
duction capacity to 100,000 tons of alumi- 
num per year by adding a second potline. 
Kobe Steel Ltd. of Japan has agreed to 
purchase 500,000 tons of aluminum over a 
10-year period. The Alcoa alumina refinery 
at Kwinana reached full capacity of 1.25 
million tons of alumina per year; the com- 
pany's second plant under construction at 
Pinjarra will have an initial annual capac- 
ity of about 500,000 metric tons and was 
to be in operation by 1972. Completion of 
the Pinjarra plant will augment the com- 
pany's total alumina production capacity 
in Western Australia to 1.67 million metric 
tons per year. 

Swiss Aluminum Australia Pty. Ltd. re- 
ported substantial progress in its Gove 
Peninsula bauxite-alumina project, jointly 
owned with Gove Alumina Ltd. Bauxite 
production began in late 1970; exports were 
scheduled to begin in mid-1971. Alumina 
production was scheduled to commence at 
an initial annual rate of 500,000 tons by 
mid-1972, which will be expanded to 1 
million tons annually by, mid-1973. 

Copper.—In 1970, production of copper 
in ore and concentrate rose to a new rec- 
ord, about 16 percent more than that of 
1969. Likewise, output of refined copper 
reached a record, a 3 percent increase com- 
pared with that of 1969. The gain in cop- 
per output was largely due to the in- 
creased ore tonnage treated by Mount Isa 
Mines Ltd., which accounted for about 75 
percent of the total Australian copper out- 
put. Apparent consumption for the year 
was estimated at 85,000 tons, about 3,400 
tons more than in 1969. Exports of ore 
and concentrates more than doubled those 
in 1969, but exports of blister copper de- 
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clined. The gain in concentrate exports 
chiefly reflected shipments from Mount 
Lyell and smaller shipments from the 
Mammouth and Mount Oxide mines in 
Queensland. 

In the year ending June 28, 1970, Mount 
Isa treated 3.6 million tons of copper ore 
yielding 84,229 tons of copper, an increase 
of 14 percent over output in the corre- 
sponding period in 1969. Primary ore re- 
serves at the Mount Isa mine were in- 
creased by 45 million tons, to 120 million 
tons averaging 3.0 percent copper. The 
blister copper produced at Mount Isa is 
refined at the company's refinery in 
Townsville. Mount Isa has begun an ex- 
pansion program to increase its annual 
output of copper from about 110,000 tons 
to approximately 170,000 tons. 

Cobar Mines Pty. Ltd. operating the 
CSA mine at Cobar, New South Wales, 
treated 302,547 metric tons of copper ore 
averaging 2.0 percent copper and 344,075 
tons of copper-zinc ore averaging 1.5 per- 
cent copper, 1.1 percent lead, and 3.0 per- 
cent zinc. Concentrates were shipped to Port 
Kembla, New South Wales, for smelting 
and refining. 

Mount Lyell Mining and Railway Co. 
Ltd. milled 2.2 million tons of ore, pro- 
duced 71,847 tons of copper concentrate, 
and began shipments under an agreement 
to supply 20,000 tons of concentrates from 
its mine in western Tasmania for smelting 
at Port Kembla, New South Wales. The 
remainder of its production was shipped to 
Japan for smelting and refining under a 
10-year contract. As of June 30, 1970, ore 
reserves were reported to be 38.9 million 
metric tons with an average content of 
1.42 percent copper. The company re- 
ported substantial progress on its expan- 
sion program, which included a changeover 
from opencut to underground mining, re- 
building part of the railway system, and 
the installation of new storage and han- 
dling facilities. 

The Mount Gunson mine, controlled by 
C.S.R. Co. Ltd. began metal production 
operations in May at its concentrator, 
which has a capacity of 1,250 tons of ore 
per day. Output of copper in concentrates 
is expected to be about 3,000 tons per 
year. Ore reserves were estimated at 3.3 
million tons averaging 1.04 percent copper. 
Based on the results of a diamond drilling 
program, Peko-Wallsend Ltd. announced 
that it will mine the Gecko ore body in 
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Table 4.—Australia: Major copper industry facilities 
nete e Copper 
metric tons of copper 
Facility zd 
1967 1968 1969 
Mines: 
Mount Isa Mines Ltd ̃ c c lll lll. lll lll ll... 44,475 60,729 78,229 
Mount Morgan Ltd——ꝛ—-——̃ c 44„„„öw 87 „070 8,139 
Broken i ũ “..... A 8 3, 583 8,846 8,752 
Cobar Mines Pty. Ltd. ...........-.--. l2 «„õibrü Ll 2 ell eee 7,781 8,953 11,351 
Mount Lyell Mining and Railway Co. Ltd. ......................... 16,13 16,37 16,615 
Electrolytic Zinc Co. of Australasia Ltd. ...........................- „615 1,743 1,790 
Ravensthorpe Copper Mines, N. 72 749 786 
Tennant Creek field... .............. 2. „„ 8,031 7,149 6,608 
Rum Jungle field... ß y sies ice EE aU. 716 189 140 
Smelters: 
Mount Isa Mines Lt᷑- CCC 44,406 62,943 80,490 
Mount Ma anlidiniis.-—2--22.22- 925 è c: y ELE , 159 ,901 ,182 
Electrol fining and Smelting Co. of Australia Pty. Ltd.. 5,497 10,218 13,689 
Mount yell Mining and Railway Co. Ltd..........................- 15,301 18,481 18,872 
Refineries: 
Mount Isa Mines Ltdgddnuwwd LL lll LLL LLL Lll lll l2... 45,9'79 64,519 77,380 
Electrolytic Refining and Smelting Co. of Australia Pty. Ltd........... 21,17 21,102 23,474 


1 Metal content of ore for mines; primary blister copper for smelters; and primary electrolytic for refineries. 


2 Treats concentrates from Cobar Mines Pty. Ltd. 


the Tennant Creek district, Northern Ter- 
ritory; Ore reserves were estimated at 
500,000 tons averaging 3.5 percent copper. 
Peko-Wallsend also is developing the War- 
rengo mine for production and is con- 
structing a concentrator scheduled for com- 
pletion in 1972, which will treat 500,000 
tons of ore per year. The company also 
announced plans to construct a copper 
smelter near the Warrengo mine, which 
will treat concentrates from the Warrengo 
and other mines in the Tennant Creek dis- 
trict. 

Several significant exploration and devel- 
opment projects in various parts of the 
Commonwealth were proceeding at a rela- 
tively rapid pace during the year. Pacific 
Copper Exploration Ltd. continued devel- 
oping its copper ore body at Cadia, New 
South Wales, and carried out metallurgical 
tests. The project, scheduled for produc- 
tion in 1972, will have a capacity of 4,000 
tons of ore per day. Ore reserves are esti- 
mated at 15.0 million tons averaging 0.81 
percent copper. The Kanmantoo opencut 
copper mining project in South Australia, 
controlled by Broken Hill South Ltd., was 
scheduled to go on stream in 1971, the 
rate of output was to be 750,000 tons per 
year of l-percent copper ore. United Ura- 
nium N.L. announced in April that it 
would begin mining operations at its copper 
mine at Mount Diamond, Northern Terri- 
tory Ore reserves were estimated at 
211,400 tons averaging 5.6 percent copper 
and 3.4 ounces silver per ton. Ore milling 
was scheduled to begin early in 1971 at a 
rate of 40,000 tons per year. 


Gold.—Mine production of gold contin- 
ued to decline in 1970, dropping 12 percent 
below 1969 output; this was the lowest 
level since World War II. Based on pro- 
duction data for 1960, Western Australia 
accounted for 63 percent of the total; 
Northern Territory, 18 percent; Queens- 
land, 10 percent; the remaining 9 percent 
came from the four remaining States. The 
Golden Plateau mine in Queensland was 
the only gold mine that increased gold 
production in 1970. Lakeview and Star 
Ltd. and North Kalgurli (1912) Ltd. 
ceased development work but will continue 
mining present reserves at their Fimiston 
mines until depleted. 

In 1969, the most recent year for 
which details are available, gold mines ac- 
counted for 79 percent of Australia's total 
gold production. Approximately 3 percent 
was recovered in bismuth concentrates at 
the Juno mine, and 18 percent was re- 
covered as a byproduct of base metal oper- 
ations. The principal gold producers and 
quantities recovered during 1969 were as 
follows: 


Company Gold produced 
(troy ounces) 
Central Norseman Gold Corp. N.L... 70,067 
e Mines of Kalgoorlie (Australia) 

JJ ĩðâ2v MES RD DECR 135, 824 
Git Boulder Gold Mines Ltd 22,898 
Hill 50 Gold Mine N. Il. 26,878 
Lakeview and Star Ltd 108,741 
North Kalgurli (1912) Ltd —— 62, 696 
Orlando Mines N.LILl .. 89,678 


The Royal Mint at Perth, New South 
Wales, refines all bullion production from 
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Western Australia; Englehard Industries 
Pty. Ltd. in Melbourne, Victoria, and Mat- 
they Garret Pty. Ltd. in Sydney, New South 
Wales, also refine gold and other gold-bear- 
ing material. Broken Hill Associated Smel- 
ters Pty. Ltd. at Port Pirie, South Australia, 
refines byproduct gold from lead smelting; 
and Electrolytic Refining and Smelting Co. 
of Australia Pty. Ltd., Port Kembla, refines 
gold contained in copper refinery slimes. 


The Commonwealth Government ex- 
tended the Gold Mining Industry Assist- 
ance Act for an additional 3 years from 
June 30, 1970, but rejected proposed 
amendments to increase the maximum sub- 
sidy of $8.96 per ounce paid to gold pro- 
ducers. Subsequent submissions to the 
Prime Minister for subsidy increases were 
based on maintaining the work force in 
Kalgoorlie, Western Australia, until nickel 
mining becomes established and can pro- 
vide alternative employment. This would 
prevent the early closure of gold mines be- 
cause of the depletion of economically 
minable ore. The Gold Producers' Associa- 
tion sold all the gold produced by its 
members on the free market. 


Australia’s exports of refined gold 
dropped sharply in 1970 to about 188,440 
ounces, less than one-third the quantity 
exported in 1969. 


Iron and Steel.—Iron Ore.—The rapid 
growth in production of iron ore in recent 
years continued in 1970. Output of ore 
and pellets reached a record high of 51 
million tons, about 31 percent more than 
in 1969. As in preceding years, mines in 
Western Australia provided the bulk of 
production and exports, accounting for 
nearly 80 percent of the total output in 
1970. South Australia supplied 15 percent, 
mostly to the domestic iron and steel in- 
dustry. Tasmania and the Northern Terri- 
tory contributed the remaining 5 percent. 
Nearly 80 percent of the iron ore and pel- 
let production was exported; most of the 
export was shipped to Japan. 

Principal producers and quantities of 
products shipped during the year were as 
follows, in thousand metric tons. 


Goldsworthy Mining Ltd., Western Aus- 


tralia (lump). zzz 6,673 
Hamersley Iron Pty. Ltd., Western Aus- | 
tralia (lump, pellets) 17,031 


Western Mining Corp. Ltd., (WMC), 


Western Australia (Ilump).............. 697 
Broken Hill Pty. Co. Ltd., Western Aus- 

n,, ß 4,775 
Broken Hill Pty. Co. Ltd., South Australia 

(lump, pellets) 5 , 823 
Savage River Mines, Tasmania (pellets)... 1,972 
Frances Creek Iron Mining Corp. zi 

Northern Territory ((ump )) 785 
Mount Newman Iron Ore Co., Western 

Australia (lump)---------------------- 11,815 


The sharp gain in ore production re- 
sulted largely from expansion of major op- 
erations in the Pilbara region of Western 
Australia; this was particularly true of the 
Mount Newman consortium at Mount 
Whaleback, which reached a production 
rate of nearly 13 million tons per year, 
Hamersley Iron Pty. Ltd. at Mount Tom 
Price, which increased output by 3.7 mil- 
lion tons, and Goldsworthy Mining Pty. 
Ltd., which increased shipments by 31 per- 
cent. 

Mount Newman Iron Ore Co. Ltd. pro- 
duced 11.7 million metric tons from its 
Mount Whaleback mine during 1970, com- 
pared with 4.0 million tons in 1969, the 
initial year of operation. The company 
plans to increase its productive capacity to 
25 million tons per year by 1972 and to 30 
million tons by 1974. Development drilling 
at Mount Whaleback increased high-grade 
ore reserves to 660 million tons and indi- 
cated a potential of more than 1 billion 
tons. Ore shipments to Japan totaled more 
than 9 million tons; shipments also went 
to western European countries. Contracts 
with Japanese steel companies for future 
shipments totaled more than 219 million 
tons at yearend, long-term contracts also 
were made with western European coun- 
tries. 

In 1970, Hamersley Iron produced 17.0 
million tons of ore from its Mount Tom 
Price mine, nearly 3.7 million tons more 
than in 1969. Shipments of ore and pellets 
to Japan increased about 33 percent, to 
13.1 million tons; shipments to Europe and 
North America totaled 3.9 million tons, 16 
percent more than in 1969. Hamersley 
planned to increase annual production by 
5 million tons, to 22.5 million in 1971 and 
to 37.5 million tons by 1974, based on ex- 
pansion of operations at Mount Tom Price 
and development of a new mine at Para- 
burdoo 35 miles south of Mount Tom 
Price. The company and associated inter- 
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ests plan to build a metallizing plant near 
Dampier using Paraburdoo ore. The plant, 
scheduled for production in 1978, will 
have a capacity of 1.4 million tons per 
year. 

Ore and pellet production by Broken 
Hill Pty. Co. Ltd. (BHP) at Yampi Sound 
and Koolyanobbing in Western Australia 
and from its mines in South Australia was 
used largely in the company's four steel 
mills; part of the pellet production is ex- 
ported. 

The Robe River consortium, developing 
deposits at Robe River, Western Australia, 
planned to commence production by 1972 
and increase annual output to 4.2 million 
tons of pellets and 6.1 million tons of sin- 
ter fines by 1975. The consortium is re- 
ported to be considering plans to double 
total shipments of pellets and fines to 
about 20 million tons by 1975. 

Goldsworthy Mining Ltd., operating the 
Mount Goldsworthy mine, 70 miles east of 
Port Hedland, concluded new long-term 
contracts for shipment of 6 million tons of 
ore per year until April 1973, when the 
rate increases to 8 million tons per year 
for the following 7 years. To meet the ex- 
panding shipping schedule, additions were 
made to mining and ore-reduction facilities 
at Mount Goldsworthy and to shipping fa- 
cilities at Port Hedland. In addition, 
Mount Goldsworthy started design of facil- 
ities for mining its ore deposits at Shay 
and Kennedy Gaps in anticipation of its 8 
million-ton-per-year shipping rate in 1973. 
Additional reserves of about 44 million 
tons of high-grade ore were acquired near 
the deposits at Shay and Kennedy Gaps. 
Total reserves are estimated at 114 million 
tons. The Goldsworthy consortium has ac- 
quired substantial two new ore deposits in 
the Pilbara district. Known as McCamey’s 
Monster and Western Ridge, the deposits 
are reported to have a potential of 10,000 
million tons averaging 63 percent iron, 
which is about equal to that of Hamersley 
and Mount Newman. A 2-year exploration 
and feasibility study is planned. 

Pig Iron and Stecl.—BHP and its subsid- 
iaries, which produce nearly all of Austral- 
ia’s primary iron and steel, reported a 
high level of domestic demand and near- 
capacity production of iron and steel dur- 
ing most of the year. Labor strikes reduced 
the quantity of raw steel produced by 
about 3 percent, to 6-8 million tons, and 
curtailed steel products available for ex- 
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port. The consolidated annual report of 
BHP and subsidiary iron and steel compa- 
nies for the year ending May 31, 1970, 
summarizes output of various products as 
follows: 


Thousand 
metric tons 
Commodity 

1969 1970 
, e e RAW tee 5,768 5,918 
Steel ingots and billets 6,702 6,87 
Blooms and slabs................ 5,885 5,888 
Sheets, bars, billets, et 2,958 2,8175 
Plate and strip. ................. 2,379 2,478 
Merebhbn!!klln rem -eG 1,518 1,595 
Rod... ncteu-e aca c Exi C 515 538 
Narrow cold-rolled strip. ......... 78 96 
Tinplate............---........- 260 288 


Steel output at the steelmaking plants 
was as follows: Newcastle, 2.1 million tons; 
Port Kembla, 3.6 million tons; and 
Whyalla, 1.1 million tons. 

BHP reported that construction of the 
new No. 5 blast furnace and basic oxygen 
steelmaking plant was well advanced and 
that commissioning of those units and aux- 
iliary facilities will augment raw steel pro- 
duction at Port Kembla to 6.0 million tons 
per year by 1973. The increase in plant ca- 
pacity, which is estimated to cost $155 
million, will result in a 30-percent increase 
in Australian steel production capacity. 

The integrated steelworks under con- 
struction in Victoria is expected to start 
production of sheet steel and coil from 
Port Kembla semifinished products by 
1973. 

Lead and Zinc.—Production of lead in 
ores and concentrates increased slightly in 
1969. Refined lead production was down 
about 5 percent. Output of zinc in ores 
and concentrates decreased 4 percent, but 
refinery production was 6 percent more 
than in 1969. About 62 percent of the 
total Australian lead production originates 
from mines at Broken Hill; 33 percent 
from Mount Isa, Queensland; and the re- 
maining 5 percent from mines in Tas- 
mania and the Northern Territory. 

The Zinc Corporation Ltd., Broken Hill, 
milled 813,700 metric tons of lead-zinc-sil- 
ver ore in 1970 and recovered 86,480 tons 
of lead and 70,770 tons of zinc in concen- 
trates, compared with 793,700 tons of ore, 
115,950 tons of lead, and 130,910 tons of 
zinc in 1969. The 2-percent gain in ore 
production in 1970 reflected less loss of 
working time owing to labor disputes than 
in 1969. Developed ore reserves at yearend 
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were estimated at 5.5 million tons with an 
average grade of 11.8 percent lead, 9.8 per- 
cent zinc, and 2.5 ounces silver per ton, 
about the same quantity and grade as in 
the preceding year. New Broken Hill Con- 
solidated Ltd. milled 991,510 tons of ore in 
1970 and recovered in concentrates 96,830 
tons of lead and 257,440 tons of zinc, com- 
pared with 1,002,600 tons of ore, 95,170 
tons of lead, and 148,930 tons of zinc in 
1969. 

In 1970, Mount Isa Mines established 
new records in ore treated and metals re- 
covered in 1970. The company treated 2.1 
million metric tons of silver-lead-zinc ore 
in the year ending June 28, 1970, yielding 
11.7 million ounces of silver, 152,744 tons 
of lead, and 92,785 tons of zinc, compared 
with 1.8 million tons, 10.0 million ounces 
silver, 119,188 tons lead, and 79,542 tons 
zinc in 1969. Ore reserves of silver-lead-zinc 
in the Mount Isa mine increased about 15 
percent at mid-year to 53.4 million tons 
averaging nearly 5.0 ounces silver per ton, 
7.0 percent lead and 5.9 percent zinc. At 
the Hilton mine, silver-lead-zinc ore re- 
serves remained at 35.6 million tons grad- 
ing 5.8 ounces of silver per ton, 7.7 per- 
cent lead, and 9.6 percent zinc. 
Exploration and development of the Hil- 
ton ore deposits continued in preparation 
for mining and contracts were let for sink- 
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ing a 20-foot-diameter ore-production shaft 
and a 26-foot-diameter service shaft. Ex- 
pansion of smelting and refining facilities 
was begun to provide the additional capac- 
ity required for treating the increased ore 
production expected from the Hilton 
mine.3 

Electrolytic Zinc Co. of Australasia, Ltd. 
(EZ) reported that production of slab zinc 
for the year ending June 30, 1970, in- 
creased 11 percent to 170,924 metric tons, a 
new output record. Construction of addi- 
tional facilities at the company’s Risdon, 
Tasmania, plant continued during the 
year. By 1972 zinc production capacity was 
to be 200,000 tons per year. The plant ex- 
pansion program includes extensive recon- 
struction of the wharf, provision for han- 
dling and storing bulk materials, and 
accommodation for larger ships. Ore milled 
at the Rosebery concentrator increased 
slightly in 1970; the tonnage of zinc and 
lead concentrates produced was down 
slightly from the preceding year. The aver- 
age grade of ore milled in 1970 was 17.3 
percent zinc, 5.3 percent lead, 0.7 percent 
copper, and 6.3 ounces silver per ton and 
0.12 ounce gold per ton.“ 

The principal producing companies and 
quantities recovered in concentrates and 
other mine products in recent years were 
as follows, in metric tons: 


1967 1968 1969 
Mine 
Lead Zinc Lead Zinc Lead Zinc 

North Broken Hill Ltd 68,808 55,526 62,768 50,703 71,529 60,568 
Broken Hill South Ltd. 27,401 28,330 28,425 206,823 4,141 27,501 
The Zinc Corp. Ltd..............-...---.-.-. 98,685 82,069 86,626 70,256 101,252 81,509 
New Broken Hill Consolidated Ltd. ........... 88,565 181,978 76,369 127,754 84,671 170,408 
Mount Isa Mines Ltd 78,2 51,848 118,552 85,411 180,090 105,682 
Electrolytic Zinc Co. of Australasia Ltd. (Read- 

Rosebery) AA ³¹ümmAAĩ ͤ» A ³ A d 8 15,8977 49,634 15,150 49,521 15,144 51, 010 


Manganese.— The rapid growth of recent 
years in the production of metallurgical- 
grade manganese ore was interrupted in 
1970 by industrial disputes including a 5- 
week strike at the Groote Eylandt Mining 
Co. Pty. Ltd. (a subsidiary of BHP) oper- 
ations in the Northern Territory, which 
accounts for nearly 80 percent of total do- 
mestic production. Virtually all of the re- 
maining ore was produced at two mines in 
Western Australia. Ore production and ex- 
ports declined nearly 15 percent from the 
record levels of 1969. Exports to Japan in- 
creased, but exports to Europe and the 
United States declined, reflecting reduced 


demand and curtailed output. Shipments 
to Japan accounted for more than three- 
fourths of the total ore exports in 1970. 

The $27.4 million expansion program 
begun in 1969 by Groote Eylandt, origi- 
nally scheduled for completion in June 
1971, was delayed by the strike and was re- 
scheduled for completion by December 
1971. The program included the installa- 
tion of a new concentration plant, new ore 
stockpiling and handling facilities, a pow- 
er-generating plant, and mobile equip- 


3 Mount Isa Mines Ltd. Annual Report. 1970, 
p. 5. 
4 EZ Industries. Annual Report. 1970, p. 7. 
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ment, which will increase production 
capacity for metallurgical-grade lump ore 
to 800,000 tons per year. Substantial ton- 
nages of fine ore and other manganese 
products also will be produced. The instal- 
lation of additional mining equipment will 
increase the production rate to about 1.3 
million tons per year. 

Longreach Manganese Pty. Ltd. ex- 
panded its mining operations at Woodie 
Woodie in the Pilbara region of Western 
Australia and continued exploration and 
development of manganese deposits at 
Ripon Hills. Proved ore reserves at 
Woodie Woodie were reported to be 
500,000 tons, averaging more than 40 per- 
cent manganese. At Ripon Hills, reserves 
were estimated to exceed 60 million tons, 
averaging 17 percent manganese and 25 
percent iron. 

Although manganese ore imports have 
been declining in recent years because of 
increased domestic production, they were 
up 1,030 tons to about 6,620 tons in 1970. 

Nickel.—The domestic nickel industry 
was characterized by rapid expansion and 
a high degree of exploration activity. 
Three companies were operating five mines 
and producing concentrates at two mills. 
The Kwinana nickel refinery commenced 
operations in April, and in May the first 
consignment of refined nickel was shipped 
to Commonwealth Steel Co. Ltd. in New- 
castle. Most of the new nickel discoveries 
have been made in the region between 
Kalgoorlie and Norseman in Western Aus- 
tralia. 

Production of nickel in ore and concen- 
trates in 1970 was more than double the 
1969 output. Western Mining Corp. Ltd. 
(WMC) at Kambalda treated 932,690 tons 
of ore, including 40,000 tons of ore from 
the Nepean and Scotia mines on behalf of 
Metals Exploration Pty. Ltd. N.L. and 
Great Boulder Gold Mines Ltd. WMC re- 
ported proved ore reserves on June 30, 
1970, of 17.3 million metric tons, averaging 
3.4 percent nickel. 

Great Boulder Mines reported that a 
third ore body had been discovered at 
Carr Boyd Rocks, which resulted in in- 
creasing indicated ore reserves in this area 
to 1.8 million metric tons, with an average 
grade of 1.41 percent nickel and 0.43 per- 
cent copper. A program of shaft sinking 
and lateral development was well advanced 
at yearend; ore production from the Carr 
Boyd Rocks mine was expected to start 
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early in 1971. It was anticipated that ore 
from the combined Scotia-Carr Boyd Rocks 
operations would be between 400,000 and 
500,000 tons per year by yearend 1971. 

BHP, in association with The Interna- 
tional Nickel Co. of Canada Ltd., is con- 
ducting shaft sinking and drilling explora- 
tion of the nickel sulfide ore bodies at 
Widgiemooltha in the Kalgoorlie district. 
The companies also carried out metallurgi- 
cal tests to determine the economic and 
technologic feasibility of mining the Rock- 
hampton lateritic nickel deposits. 

Poseidon N.L. reported reserves of 29 
million tons, averaging 1.5 percent nickel, 
at the Windarra mine. The company plans 
to commence underground development of 
the ore bodies and begin ore production at 
a rate of 2.1 million tons per year. Metals 
Exploration and Freeport Sulphur Co. con- 
tinued exploration of the Mount Keith de- 
posit north of Kalgoorlie; the companies 
have estimated reserves at 215 million tons, 
averaging 0.6 percent nickel. Based on the 
results of technical and economic studies 
by Freeport on the Greenvale, Queensland, 
lateritic ores, plans were being considered 
to begin construction of a treatment plant 
by mid-1971. The plant would use the am- 
monia leach process and would be produc- 
ing nickel in 1974. Reserves at Greenvale 
were estimated at 45 million tons averag- 
ing 1.55 percent nickel. Sealcast Explora- 


tion announced plans to bring its Spargo- 


ville prospect into production within 2 
years. Plans called for sinking a 1,250-foot 
shaft and lateral development leading to 
an ore output of 160,000 metric tons per 
year to provide about 3,100 tons of nickel 
in concentrates. 

Silver.—In 1970, mine production of sil- 
ver, recovered as a coproduct or byproduct 
of lead, copper, and zinc, increased 6 per- 
cent, a new record. Most of the production 
gain was again attributed to the expanded 
scale of operations at the Mount Isa mine in 
Queensland. According to data compiled 
for 1969, Queensland accounted for 46 per- 
cent of the total Australian output of sil- 
ver, New South Wales contributed about 
44 percent, Tasmania accounted for 8 per- 
cent, and three other States accounted for 
2 percent of the national mine output of 
silver. About 88 percent of the silver out- 
put was recovered in lead-silver bullion 
from smelting lead concentrates. Zinc and 
copper concentrates contained 7 percent 
and 4 percent, respectively, and other mine 
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products (including gold bullion) J per- 
cent of the total. Principal company 
sources of silver and quantities produced 
in 1968 and 1969 were as follows: 


Thousand troy 


ounces 
Company 
1968 1969 
North Broken Hill Ltd 8,520 4,063 
Broken Hill South Ltd 1,515 1,681 
Zine Corp. Ltd. ................. 2,8923 2,628 
New Broken Hill Consolidated Ltd. 1,814 1,910 
Mount Isa Mines Ltd 9,566 11,465 
Electrolytic Zinc Co. of Australasia 
JJ ͤ ⁵—T TE „662 1,662 


Australian refineries reported production 
of 9,303,000 ounces of silver in 1970, com- 
pared with 10,389,000 ounces in the pre- 
ceding year. In 1969 Broken Hill Associates 
Smelters at Port Pirie recovered about 8.0 
million ounces of silver from lead concen- 
trates produced by Broken Hill mines. 
Electrolytic Refining and Smelting Co., 
Port Kembla recovered 1.3 million ounces 
from copper concentrates, blister copper, 
and copper slimes. The Royal Mint in 
Perth recovered about 250,000 ounces of 
silver from gold bullion produced by 
mines in Western Australia. 


Exports of silver in bullion and concen- 
trates and other products increased 16 per- 
cent in 1969, to 13.1 million ounces, attrib- 
uted largely to the higher rate of ore 
extraction at Mount Isa mines. Domestic 
sales of refined silver were about 3.5 mil- 
lion ounces. 


Tin.—The expansion in mine produc- 
tion of tin during the past decade con- 
tinued in 1970 as output of tin-in-concen- 
trates reached a record high of about 
8,900 long tons, 9 percent more than in 
1969. Domestic production of refined tin 
by Associated Tin Smelters, Pty. Ltd., in- 
creased 23 percent to about 5,100 tons after 
newly installed equipment to augment 
Capacity became operational. About 60 
percent of the tin-in-concentrates produced 
came from lode mining operations at Ren- 
ison-Bell and Mount Cleveland in north- 
west Tasmania and at Ardlethan in south- 
ern New South Wales. Most of the Alluvial 
tin is recovered by dredging in Queensland, 
New South Wales, Tasmania, and Western 
Australia. 


Principal producers of tin concentrates 
and quantities of contained tin produced 
in 1968 and 1969 were as follows: 
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Long tons 

Company 

1968 1969 
Aberfoyle Tin Co. N.L..........- 889 402 
Ardlethan Tin N.L............... 647 805 
Cleveland Tin N.L..............- 688 1,510 
Cooglegong Tin Pty. Lt 77 66 
Gibsonvale Alluvials N.L. ........ 192 860 
Greenbushes Tin N. II. 200 248 
J. A. Johnston & Sons Pty. Ltd 86 61 
Pilbara Tin Pty. Ltd 283 160 
Ravenshoe Tin Dredging Ltd..... 496 404 
Renison Ltd 1,782 2,641 
Storeys Creek Tin Mining Co. N.L. 100 88 
Tableland Tin Dredging N. LA 918 271 
Tullabong Tin Ltd............... 272 108 


Nearly 60 percent of 1969 mine produc- 
tion of tin-in-concentrates came from Tas- 
mania, about 19 percent from New South 
Wales, 14 percent from Queensland, and 
most of the remainder from Western Aus- 
tralia. 

Of the total consumption of 3,730 tons 
of primary refined tin in 1969, about one- 
half was used in the production of tin- 
plate, one-third for solders, and the bal- 
ance for tinning, bearing, and type metals, 
bronze and brass production, and 
miscellaneous uses. Exports of tin in that 
year comprised 3,488 tons in concentrates 
and residues, most of which was destined 
to the Netherlands, Spain, and the United 
Kingdom; 434 tons of refined tin was 
shipped chiefly to the United States and 
New Zealand; and 57,418 tons of tinplate 
went mainly to New Zealand, Hong Kong, 
Singapore, Thailand, and the Philippines. 

Titanium Concentrates.—Australia pro- 
vides more than 90 percent of the free 
world's production of rutile and zircon 
and appreciable proportions of ilmenite 
and monazite from beach sand mining op- 
erations. 

In 1970 output of ilmenite concentrates 
increased about 22 percent, to a record 
level of 875,900 metric tons; output of ru- 
tile and zircon concentrate reached 368,000 
tons and 385,500 tons, respectively, com- 
pared with that of 1969. 

Western Titanium N.L., the leading pro- 
ducer of alluvial ilmenite, increased the 
annual capacity of its beneficiation plant 
at Capel, Western Australia, to 300,000 
tons of ilmenite and has planned to 
change its mining method from sluicing to 
dry-mining. Expansion of productive facili- 
ties also was underway by Cabel Ltd., 
which will increase capacity from 140,000 
to 170,000 tons per year. Western Mineral 
Sands Pty. Ltd. plans to increase capacity 
from 185,000 to 210,000 tons per year. In 
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addition, Norseman Titanium N.L. plans 
to commission ilmenite production facili- 
ties in the Capel area at a rate of 75,000 
tons per year by mid-1971. The increase is 
expected to bring total annual ilmenite 
production capacity in Western Australia 
to approximately 900,000 tons. 


Increased demand and higher prices for 
ilmenite spurred exploration and develop- 
ment of potentially productive deposits in 
southwestern Australia, resulting in some 
new discoveries. Exports of ilmenite in- 
creased nearly 13 percent during the year. 
The United Kingdom, France, and Japan 
have been the principal destinations in re- 
cent years. 


The rate of growth of mineral sands 
production on Australia's east coast began 
to level off and domestic output of rutile 
and zircon concentrates in 1970 showed 
relatively small increases over 1969 output; 
however, new production records were 
achieved for both minerals. Exports also 
reached new high levels both in quantity 
and value. Mineral sand producers formed 
a company, Australian Mineral Sands Ex- 
port Service Ltd., to stabilize zircon export 
prices and establish a more orderly market 
for this mineral. 


In 1969 nearly two-thirds of Australia's 
rutile production came from mining opera- 
tions in New South Wales; most of the re- 
maining one-third was from operations in 
Queensland. In recent years about one-half 
of the total exports of rutile went to the 
United States. 


Associated Minerals Consolidated Ltd., 
Australia's leading producer of rutile and 
zircon through subsidiaries, was mining in 
six districts between Sydney and Brisbane 
on the east coast. The company completed 
mining operations on South Stradbroke Is- 
land near Brisbane in March and trans- 
ferred its dredge-concentrator to North 
Stradbroke Island. The company's 600-ton- 
per-hour bucket-wheel excavator at Jeru- 
salem Creek, New South Wales, became 
fully operational in April. 


Domestic consumption of ilmenite by 
pigment manufacturers in 1969 was about 
80,000 tons. Consumption of rutile, mainly 
for use in coating welding electrodes, was 
about 2,600 tons. Based on domestic sales 
mainly for high-quality ceramic ware, con- 
sumption of zircon sand and flour in 1969 
was estimated at 4,500 tons. 
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NONMETALS 


Gypsum.—Domestic production of gyp- 
sum in 1970, was estimated at 837,600 tons. 
About 80 percent of the total production 
came from South Australia in 1969. Two 
major plaster manufacturers—Australian 
Gypsum Industries Ltd. and Colonial 
Sugar Refining Co.—control a large part of 
the gypsum production. 

Exports of gypsum in 1970, mainly to 
New Zealand, Taiwan, and the Philippines 
totaled 213,190 tons, down about 7 percent 
from those of 1969. 

Apparent consumption of gypsum in 
1969 was 712,650 tons, 19 percent more 
than in the preceding year. Increased use 
in manufacture of plaster of paris, plaster 
sheets, and portland cement more than 
offset a decline in use for acoustic tile. 
Plaster of paris and portland cement use 
accounted for about 72 percent of the total 
gypsum consumption in 1969. Data on con- 
sumption of agricultural gypsum were in- 
complete. 


Salt.—Exports of common salt, largely 
from Western Australia, increased 200 per- 
cent in 1970, to 2.3 million tons valued at 
$9.3 million, nearly all of which was 
shipped to Japan. Of the 3.1 million tons 
produced in 1970, at least one-half of the 
total came from Western Australia. Salt 
production by the leading producer, Impe- 
rial Chemical Industries of Australia and 
New Zealand Ltd. (I. C. I. A. N. Z.) at its Dry 
Creek, South Australia, operation, 
amounted to 416,000 tons in 1969; at 
Whyalla, South Australia, BHP shipped 
47,000 tons in 1969. Most of domestic re- 
quirements for industrial chemicals, table 
salt, and food processing were met by pro- 
duction from Queensland, Victoria, and 
South Australia. Apparent consumption of 
salt was 900,000 tons in 1969 and 720,000 
tons in 1968. 


The Leslie Salt Co., near Port Hedland, 
Western Australia, produced 288,000 tons 
in 1969 and increased its productive capac- 
ity to 1 million tons per year. Texada 
Mines Pty. Ltd. at Lake McLeod, Western 
Australia, exported 294,827 in 1969. Dam- 
pier Salt Ltd. completed the first stage of 
its solar salt works at Dampier, Western 
Australia, and planned to begin salt har- 
vesting in 1971 at an initial rate of 850,000 
tons per year of salt, increasing gradually 
to 1.2 million tons by 1974. Other salt 
plants under construction in Western Aus- 
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tralia are on Exmouth Gulf by Exmouth 
Salt Pty. Ltd. and on Shark Bay by Shark 
Bay Gypsum Joint Ventures. Production by 
Exmouth was expected to begin in late 
1971 at a rate of 1.5 million tons per year. 
Lefroy Salt Pty. began production at Lake 
Lefroy, Western Australia. The harvested 
salt is transported by rail to the coast and 
shipped through the port of Esperance. Ini- 
tial shipments went to Japan in the first 
half of the year. 

Sulfur.—Imports of elemental sulfur for 
the manufacture of sulfuric acid declined 
for the second consecutive year from the 
record high level of 557,340 tons in 1968 to 
about 320,000 tons in 1970. Although no 
deposits of elemental sulfur have been dis- 
covered in Australia, three oil companies 
have sulfur recovery units with a com- 
bined capacity of about 70 tons of elemen- 
tal sulfur per day. Other domestic sources 
of sulfur used in production of sulfuric 
acid include pyrites and smelter gases. 

Three companies produced pyrites in 
1969 for use in the manufacture of sulfuric 
acid: Mount Lyell, Tasmania (byproduct 
of base metal operations), Nairne Pyrites 
(pyrites mining), and Gold Mines of Kal- 
goorlie (byproduct of gold mining). Elec- 
trolytic Zinc began production of pyrites 
in 1970 and supplied 150,000 tons for acid 
manufacture. Total production of pyrites 
in 1970 was about 157,000 tons. 

A substantial quantity of sulfur con- 
tained in base metal concentrates, particu- 
larly zinc concentrates, is exported from 
Australia. In 1969 the sulfur content of 
zinc concentrates exported was 113,900 tons, 
about 91,000 tons of which was recovera- 
ble. 


Canada was the chief source of supply of 
elemental sulfur in 1969, accounting for 
nearly 54 percent of total imports; Mexico 
supplied 28 percent the United States, 13 
percent and other countries, the remaining 
5 percent. 


Domestic production of sulfuric acid in 
1969 dropped slightly to about 1,840,000 
tons. Of the total output, about 70 percent 
was made from elemental sulfur, 8 percent 
from pyrites, 21 percent from zinc and 
lead concentrates, and the remaining 1.0 
percent from other materials. 


Consumption of sulfuric acid in 1969 
was 1,825,400 tons, of which 77 percent 
was used in the manufacture of superphos- 
phate, 3 percent for ammonium sulfate, 18 
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percent for other chemicals, and 2 percent 
for mining and metallurgical uses. 


MINERAL FUELS 


Black Coal.— The coal industry main- 
tained its impressive growth of recent 
years, and a substantial increase was re- 
ported in 1970. Output during the year 
was 49.5 million metric tons, 8 percent 
more than in 1969. Production in New 
South Wales was 35.9 million tons, repre- 
senting an increase of nearly 6 percent 
over 1969 production. Queensland produc- 
tion was 10.3 million tons, nearly 20 per- 
cent more than that of 1969. The two 
States accounted for 92 percent of the total 
black coal production. About 8 percent of 
the New South Wales coal output was 
mined in opencuts; in Queensland opencut 
mining accounted for nearly 70 percent of 
the State's total output. 

According to preliminary data, exports 
of black coal increased nearly 15 percent, 
to 18.4 million tons, in 1970 valued at 
$180.8 million. Nearly 90 percent of black 
coal exported went to Japan; most of the 
remainder went to West Germany, the 
Netherlands, Italy, and New Caledonia. 

Following the removal of the United 
Kingdom's ban on imports of coal in De- 
cember, the Central Electric Generating 
Board contracted for purchase of 500,000 
tons of coal from New South Wales for 
winter delivery. 

Domestic consumption of black coal in 
recent years was distributed as follows: 


Thousand metric tons 


Industry 
1967 1968 1969 

Iron and steel 7,245 7,612 7,782 
Electricity. ............- 11,546 12,095 12,578 
Railways 572 480 370 
Town gas--------------- 1,096 925 702 
Cement 811 864 899 
Metallurgical coke. ...... 477 486 498 
Other (including bunkers). 2,296 2,299 2,469 

Total. ace 24,048 24,711 25,298 


In January BHP announced that it will 
develop the Leichhudt Colliery at Blackwa- 
ter, Queensland, into a fully integrated op- 
eration that will produce 800,000 tons of 
coking coal per year. The Blackwater coal 
wil be blended with coal from the New- 
castle area of New South Wales for use at 
the Whyalla steelworks. Production was to 
begin in 1971 and gradually increase to 
planned capacity early in 1974.5 


5 Australian Mineral Industry. V. 23, No. 3, 
March 1971. p. 66. 
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Other new developments in the central 
Queensland field include the South Black- 
water mine, which commenced production 
in 1970 and reached a planned rate of 
20,000 tons per day. The coal is shipped 
through Gladstone to Japan; and this 
mine alone was expected to augment 1971 
production by about 5 million tons. Utah 
Development Co. announced plans to step 
up production at the Goonyella, Peak 
Downs, and Blackwater mines to 13 mil- 
lion tons per year by mid-1973. This 
group, which includes Japanese, Austra- 
lian, and American interests, will become 
the Commonwealth's largest single coal 
producer. 


Table 5.—Production of black coal 


(Thousand metric tons) 


State 1967 1968 1969 
ueensland. ............ 4,754 6,657 8,685 
ew South Wales. 21,242 „836 38,975 
ictoría...............- 27 NA 

Tasmania 78 92 118 
South Australia 2,077 2,112 2,246 
estern Australia 1,079 1,105 1,108 
Total 35,268 40,829 46,082 


Plans were proposed to develop the large 
reserves of coking and steaming coal that 
have been delineated in the Mount Tomah 
area of New South Wales and to produce 
coal for the European and Asian markets. 
Two mines under development at Gunne- 
dah will have a combined annual produc- 
tive capacity of 700,000 tons during 1971. 

Total average employment in the black 
coal mines increased during 1969 to ap- 
proximately 16,800 persons. 

Brown Coal. — The major deposits in 
Victoria, from which more than 95 percent 
of the State's production is mined by the 
State Electricity Commission (SEC), are in 
the Latrobe Valley southeast of Melbourne. 
All of Australia's production of brown coal 
comes from Victoria. Annual output, fluc- 
tuating narrowly since 1966, was slightly 
higher in 1970 than in 1969. The SEC-op- 
erated Morwell and Yallourn North open- 
cuts produced 22.2 million tons in 1969. 
Two bucket-wheel dredges having produc- 
tive capacities of 1,600 tons and 2,400 tons 
of brown coal per hour commenced opera- 
tion at Morwell. One dredge will excavate 
coal and the other will remove overbur- 
den. The increased production at Morwell 
will be required to supply the nearby Ha- 
zelwood Power Station. 
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Brown coal that cannot safely be stock- 
piled is used locally. Consumption of 
brown coal increased nearly 800,000 tons 
during the past fiscal year. The use pat- 
tern showed that 75 percent of the total 
was for power generation, 17 percent was 
for the manufacture of briquets (a portion 
of which was used in power generation), 
and nearly 4 percent was used for factory 
fuel, about the same distribution as in the 
preceding fiscal year. 

Reserves of brown coal in Victoria were 
estimated in 1962 at 54,700 million tons 
measured and indicated and 43,000 million 
tons inferred. Of the total reserves, about 
17,500 million tons could be excavated eco- 
nomically by opencut mining methods. At 
current rates of extraction, measured re- 
coverable reserves would last over 700 
years.6 

The first two retorts at the char plant at 
Morwell, operated by Australian Char Pty. 
Ltd., were commissioned in June 1970. 
The plant, when operating at full capacity, 
will use about 140,000 tons of briquets to 
produce 60,000 tons of char per year. The 
major portion of output will be shipped to 
Japan. 

Petroleum and Natural Gas.—Following 
the significant developments in the petro- 
leum and natural gas industries during 
1969, production of crude oil and natural 
gas increased sharply during 1970. Annual 
output of crude oil increased 300 percent, 
to about 65 million barrels, and natural 
gas production rose to 53,061 million cubic 
feet, a fivefold gain over that of 1969. 

Most of Australia’s crude production (74 
percent) came from the Halibut, Barra- 
couta, and Marlin offshore oilfields in Bass 
Strait. The Halibut field commenced pro- 
duction in March and by yearend was pro- 
ducing at a rate of 200,000 barrels of oil 
per day. In 1970, the Barrow Island field 
in Western Australia produced about 17 
million barrels (14 percent) from 324 
wells. The water-flooding secondary recov- 
ery project at Barrow was completed, and 
169 water-injection wells became opera- 
tional. During the year, production from 
the Moonie and Alton field in Queensland 
declined to about 1.5 million barrels. 

Offshore exploration drilling increased 
during the year, particularly in the Gipps- 
land Basin and Bass Strait, but also in 
parts of Western Australia and the North- 
ern Territory. 

€ Work cited in footnote 5. 
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According to a statement by the Bureau 
of Mineral Resources, total oil reserves on 
June 30, 1970, were 1,793 million barrels, 
1,565 million barrels of which are in the 
Gippsland Basin offshore area, including 
the fields in Bass Strait (Victoria), 162 
million barrels at Barrow Island (Western 
Australia), 60 million barrels at Mereenie- 
Palm Valley (Northern Territory) and the 
remainder in southern Queensland. Al- 
though Australia has made a great gain in 
self-sufficiency of petroleum, it has been 
stated that additional major discoveries 
must be made by 1980 if even partial self- 
sufficiency is to be maintained. Prospect- 
ing and exploration activity was reduced, 
and many rigs were closed down at year- 
end. Wildcat footage drilled during 1970 
totaled 670,700, about 45 percent of which 
was offshore; development footage totaled 
604,800, of which 60 percent was offshore. 

Under the terms of the Petroleum 
Search Subsidy Act, the Commonwealth 
paid $12.6 million in subsidies to petro- 
leum exploration companies during 1970. 
At yearend, total expenditure by the Com- 
monwealth in subsidies under the act to- 
taled $114.7 million. The act, which is de- 
signed to encourage exploration by 
providing 30 percent of the cost of geo- 
physical investigations and drilling, has 
been extended to June 30, 1974. 

The successful development of the Don- 
gara gasfield 200 miles north of Perth, 
Western Australia, demonstrated sufficient 
reserves to install a 14-inch pipeline to 
connect the field with Perth, Kwinana, and 
Pinjarra—a total distance of 253 miles. 
The pipeline could supply 70 to 80 mil- 
lion cubic feet per day; at this rate, re- 
serves are sufficient for 15 years. Several 
significant discoveries of natural gas were 
made in the Cooper Basin in northeast 
South Australia, and in December it was 
announced that an  840-mile pipeline 
would be built to supply the Sydney-New- 
castle-Wollogong region in New South 
Wales, providing that reserves were devel- 
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oped to assure a 20-year supply estimated 
at a minimum of 2 trillion cubic feet. The 
announcement stimulated a $4 million pro- 
gram of drilling to determine reserves in 
Cooper Basin fields not already developed. 
The total recoverable gas reserves of Aus- 
tralia as of June 30, 1970, were estimated 
to be about 14 trillion cubic feet. 

Domestic consumption of petroleum 
products in 1969-70 was 153 million bar- 
rels, an increase of nearly 7 percent over 
that of the preceding year. About 34 per- 
cent of the total consumption was for gas- 
oline, 34 percent for fuel oils, and 15 per- 
cent for diesel fuel and automotive 
distillate, and the remaining 17 percent 
was consumed in miscellaneous products. 

Expansion of productive facilities at the 
Shell and Mobil-Esso refineries in Victoria 
augmented the aggregate capacity of the 
Commonwealth’s 10 refineries to 647,000 
barrels per day. Output in fiscal 1969-70 
was about 480,000 barrels, of which 17 per- 
cent was domestic crude. In fiscal 1970-71 
the proportion of refinery feedstock from 
domestic crude was expected to rise to 50 
percent as imports declined. Ampol Refin- 
eries, Ltd. and H. C. Sleigh Ltd. have an- 
nounced plans to build a new refinery at 
Westernport Bay, Victoria. In addition, 
Ampol is increasing capacity of its Bris- 
bane refinery to 75,000 barrels per day and 
Shell is expanding facilities at its Clyde, 
New South Wales, refinery. 

Exports of refinery products in 1969-70 
aggregated about 8.4 million barrels, 25 
percent more than in 1968-69. Exported 
products included shipments of liquefied 
petroleum gas to Japan. Singapore, New 
Zealand, Japan, and the Pacific Islands 
were the principal destinations of other re- 
finery products. Imports of crude petro- 
leum and other feedstocks totaling about 
145 million barrels came from Indonesia, 
Kuwait, and Saudi Arabia. About 17.5 mil- 
lion barrels of refinery products were im- 
ported, largely from Southern Yemen, the 
United States, Singapore, and Bahrain. 
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Ihe Mineral Industry of Austria 


By Grace N. Broderick 


During 1970 Austria produced alumi- 
num, coal, copper, lead and zinc, iron and 
steel, cement, graphite, kaolin, magnesite, 
salt, crude oil, natural gas, and other min- 
eral commodities. Of these, graphite and 
magnesite are significant export items. To 
sustain its industria] economy, however, 
Austria relies on imports of raw minerals 
and fuels. 

The Austrian economy in 1970 recorded 
a growth of 7.1 percent—highest growth 
rate in Austria in the past 10 years. The 
mineral economy contributed only a small 
part of the gross national product (GNP). 


Table 1.—Austria: 


Large contributors to the overall economic 
expansion were manufacturing, building, 
tourism, and retail trade. 

Developments that took place during the 
year affecting the mineral industry in- 
cluded the completion of the Adriatic-Vi- 
enna pipeline, completion of the new ex- 
trusion plant at the Ranshofen aluminum 
works, and the increased capacity added to 
the petroleum refinery at Schwechat. 
Further expansions are planned at Ransho- 
fen and at the Schwechat refinery. 


1 Physical scientist, Division of Ferrous Metals. 


Production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
Alumina, gross weigh ee 24,337 27,268 27,587 
Metal: 
PHIDASIV osceccdeede ecd Beet h E A E 85,898 89,680 90,004 
Secondary ·¹wq / eee d are ee E 24,258 34,719 32,202 
Antimony: 
Mine output, metal content 703 623 610 
Antimony ulfdgdeeeeeeeete . 722 707 749 
C oes ꝛ7; ], ]⁰·˙ "-—-————-—-—-——-——————— 19 25 22 
copper 
ine output, metal content of ore r 2,067 2,349 2,262 
Metal refined, including secondary- W/ 18,110 19,325 22,504 
Germanium, metal content of concentrates... ............. kilograms. . e 7,40 7,000 6,800 
Iron and steel: 
Iron ore and concentrates. ....................- thousand tons.. 3,482 8,982 8,997 
FFII ⁰ruuini..... d 88 do 2,474 2,816 2,964 
Ferroalloys (electric furnaceꝶ⁊ i do.... r6 
Steel ingots and cast ing do 3,467 3, 926 4,079 
E sd semimanufactures and castings and forgings........... do.... 2,646 2,916 3,025 
MAS opun metal content of Ore--.--------------------------- 6,780 6,807 6,003 
etal: 
Fl ea V= A r 8,057 7,480 8,743 
SS ³˙ AA ³ AA 8 r 5,994 7,244 6, 858 
Manganese, content of iron orekhmUmnmnmn l Ll cll 2l l2.l- 67,911 77,834 81,074 
Silver including secondar W/ troy ounces.. 7165,898 118,315 175, 864 
Tungsten, metal content of: 
der/ d LE et r 178 160 125 
Concentrates- o ³ð ˙ D LC. AD Le r 140 136 85 
Zinc: 
Mine output, metal content of ore_._.___....-.-...-------.------ r 12,600 14,234 15,707 
Metal refined, including secondary......-------.---------------- 15,294 15,532 16,018 


See footnotes at end of table. 
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Table 1.—Austria: Production of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
NONMETALS 
11 lc ere eres US RENE QCRLE Cd RE EE REM UE EE 1,461 708 315 
cement, hydraulic____...---....-..-.-------------- thousand tons.. 4,553 4,558 4,806 
ys: 
Pill... ⁵ a NR Ga II/ ³ĩ¾ 8 
III ͤ v cele E 172, 406 284, 525 263,058 
Kaolin: 
h 327, 145 848,072 339, 844 
o “ Gngnuk‚ ⁰m:. b=hr x 8 96,485 97, 510 98,332 
012,7. DEMNM wm m .... EU 68, 988 79, 705 74, 888 
Diatomite §ß3qq3qjnnͥ Suri ⁵¼¼¼ 8 8 2,979 76 „772 
öCTCCCCCC0FTT(0PſTTTTſTTTJTſTTſTVTCTThhV00Vhch—Tſ—T—T—WTꝙB—ͤt .. e 2,174 1,806 1,206 
Graphite, erud8:- st ...“... ½ dm. m. ⁵ ak ELEME 25,468 25,825 27,788 
Gypsum and anhydrite, crude. -----.---------------- thousand tons.. 698 676 628 
1!!öõöĩ§[„00 ͥ⁰¶d mw. Eae P do 686 781 741 
Magnesite 
Crud8-- «222258 Sie cee ͤ; ⁊ð K ES SEL EM LE do.... 1,547 1,608 1,609 
Sintered or dead burned................................- do.... 482 526 546 
Caustic, calcined. ...........--------------------------- do.... r 176 183 180 
Pigments, mineral (iron micaůᷣůůꝶůꝶjh))ʒhh 7,307 8,363 7,784 
Pumice: (trabi) o e Aa Seccicewecbeccotes scat cease ass 18, 076 18, 519 19, 866 
uarts A/ eser aaao rea a aE 62,562 124,216 85,918 
alt: 
P P -——————— ⁰· . 8 963 926 940 
Other: 
Eros eR eue RR ERAS thousand tons.. 201 225 265 
Ill ³ĩðV—Au ³ K ⁵⁰ dde MORE do r 200 193 225 
% ]. ]˙• AA deua ce de do- 401 418 490 
Stone, sand and gravel: ! 
Dimension stonennnnAꝝ.lnln thousand tons 90 118 NA 
Industrial Sand. no ß Res CEN RESSHEce mE Le Eae do.... 234 241 NA 
uarry stone and broken stone do.... 1,117 1,087 NA 
and and gr..., EE REA ee Td do r 3,314 4,293 NA 
Sulfur: 
Byproduct, recovered, elemental. ........................ do.... 8 3 38 
Content of gypsum and anhydrite used for sulfur raw material. do- 57 56 NA 
Other, including recoverable content of nonferrous sulfide ores and 
of spent oxide.__.........-------------- Cech eras MG do.... 10 100 —— 
P· uu. ³ 1 8 do 70 69 
re, ß . e a aed 84, 554 94, 188 100, 159 
MINERAL FUELS AND RELATED MATERIALS 
8855 brown coal and lignit e thousand tons 14, 177 3,841 3, 670 
oke: 
G o˙VV ↄ ² e A 8 do... r 198 89898 
ü Metalununnii! eem ESTEE esde Eu. O.... r 1,624 1,730 1,768 
a8: 
Manufactured, all types million cubic feet. 70,528 12,718 e 73,000 
Natural gas: 
Jr ³⅛˙¹ ͥͥͥ AT UNUS EE ede aS do.... 157,567 52,379 67,007 
lll ĩÄ56.b¹⁰ AAA ĩ ous 8 56,856 50, 331 „992 
Petroleum: 
Oil shal 22 22st. ese e USEU oam cau 400 510 520 
Crude 01. coe ðͤĩK 8 thousand 42-gallon barrels. . 18,999 19,236 19, 515 
Refinery products: 
Gasoline, aviation and motor. ......................- do.... 7,850 7,851 8,487 
r o˙àqàà] S ca qme dia aae dE do.... 650 728 646 
Kerosin- ĩðZié)ſ / AAA do- 67 26 194 
Distillate fuel oil“) 02523 7,606 8,174 11,487 
Residual fuel oil_.......-.-_-.---.--.--------------.- 9 15,176 16,168 17,316 
LUbIICAHUS Gece cee cet ð E eps E qme eamus du EE 3 1. 778 884 2, 128 
Liquefied petroleum gas «„ do „038 1,109 1,227 
Bitumen am haces as ence las do.... 1,455 1,545 1,619 
Othër RNC Me DR O...- 54 834 1,819 
Refinery fuel and loeses. __.........-....-----.----.-- O. 557 567 638 
Totale See ae ee tae ER EE SL do.... 35, 726 38, 886 45, 511 
e Estimate. » Preliminary. r Revised. NA Not available. 


1 Excluding stone used by the cement and iron and steel industries. 


? Include blast furnace and coke oven gas. Manufactured gas is reported in original source as gas having a 


calorific value of 4,200 calories per cubic meter. 
3 Erroneously reported in thousand metric tons in previous editions. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Oxide and hydroxide (includes manu- 
factured corundum)............... 19,070 
Metals including alloys: 
S/ eee tae 9,184 
Unwrou ght. 24, 804 
Semimanufacture s r 31,734 
Antimony ore and concentrate 396 
Cadmium including alloys, all forms 
kilograms. . 500 
Chromium: 
Ghrewitte sles 238 
/ A kilograms.. 51,000 
Columbium and tantalum: 
Tantalum including alloys, all forms 
do 75,800 
Copper: 
Ore and concentrate 1,110 
Copper sulfate. ____....-...-_-_---- 211 
Metal including alloys: 
SOT... cocci A r 237 
Unwrou ght r 5,076 
Semimanufactures .. 7,057 
Gold un worked or partly worked 
troy ounces.. 14, 661 
Iron and steel: 
Iron ore and roasted pyrit es. 5,812 
Metal: 
)!! renesans 6,118 
Pig iron, ferroalloys, and similar 
materials thousand tons 20 
Steel: 
Primary forms do r 457 
Semimanufactures: 
Bars, rods, angles, shapes, 
and sections. do 187 
Universals, plates, and 
sheets 0.-.- 527 
Hoop and strip do- 70 
Rails and accessories 
do.... 52 
Wire do- 51 
Tubes, pipes and fittings 
do 55 
Castings and forgings, 
rough........ do.... 3 
Lead: 
G oĩ˙’⅛ii20ꝗAͥ mm ea ee 1,427 
Metal including alloys, all forms - 1,600 
Magnesium including alloys, all forms 332 
Manganese oxide 347 
Mercury..............- 76-pound flasks. . 490 
Molybdenum including alloys, all forms 500 
Nickel including alloys, all forms r 243 
Platinum-group and silver including alloys, 
all forms: 
Plat inum- group troy ounces.. 20, 898 
Silver: 
Bullion thousand troy ounces. . 180 
Other (powder) 9 unless 
Semimanufactures do 186 
Tin: 
Oxide... -------------- long tons 64 
Metal including alloys, all forms 
do.... r 29 
Titanium oxide 62 


See footnotes at end of table. 


1969 


23,105 


8,238 
27,132 
89,849 


196 


497 
5, 707 
10,223 


19,162 


4,312 
5,041 
40 
413 


221 


613 


Principal destinations, 1969 


Poland 7,210; West Germany 5,182; Italy 


2,602 


West Germany 3,669; Italy 3,633. 

West Germany 18,082; Switzerland 3,830; 
United Kingdom 2,207. 

West Germany 6,328; United Kingdom 
3,883; Sweden 3,560. 

Belgium-Luxembourg 88; Italy 39. 


All to West Germany. 


West Germany 698. 
Poland 1,400. 


West Germany 2,500; United Kingdom 
2,200; Poland 1,100. 


Italy 591. 


West Germany 180; Italy 154; Hungary 56. 

West Germany 4 883; Switzerland 553. 

Sweden 1, 872; Switzerland 1 ,887; Yugo- 
slavia 1,570: Bulgaria 1,081. 


West Germany 7,813; Italy 5,080; Yugo- 
slavia 4,823. 


Yugoslavia 3,282. 

Switzerland 2,754; West Germany 1,758. 
Italy 27; Hungary 7. 

West Germany 372; United Kingdom 24. 


West Germany 47; Switzerland 35; Italy 
31; Hungary 23. 


West Germany 247; U.S.S.R. 106; United 
Kingdom 40. 
Switzerland 34; West Germany 10; Italy 8. 


Romania 34; Switzerland 11; Bulgaria 5. 
Hungary 14; Switzerland 11; West Germany 
11; Italy 6. 


Sweden 16; United Kingdom 12; Switzer- 
land 12. 


West Germany 1; Switzerland 1. 


Czechoslovakia 975. 

Italy 1,821; Yugoslavia 475. 

West Germany 1,359; Italy 316; Belgium- 
Luxembourg 178. 

Brazil 307; West Germany 40. 

West Germany 244. 

West Germany 233; United Kingdom 98. 

West Germany 197; Italy 26. 


West Germany 5,112; Romania 2,448; 


France 386. 
All to West Germany. 
Do. 
Yugoslavia 209; Bulgaria 10. 
Bulgaria 14. 
West Germany 5; United Kingdom 4; Den- 
mark 2. 
All to United Arab Republic. 
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Table 2.—Austria: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS—Continued 
Tungsten: 
Ore and concentrate 279 
2 Metal including alloys. all forms r 92 
ine: 
Ore and concentrate. ............... 8 
Oxide... ..cllzzecxe emu wmm mud 
Metal including alloys, all forms r 4,8138 
Other: 
Ore and concentrate 139 
Ash and residues containing nonfer- 
rous metalslsss 20,366 
Waste and sweepings of precious metals 
kilograms.. 20,215 
Oxides, hydroxides and peroxides of 
metals n.e.s_........-.-.....---- 49 
Base metals including alloys, all forms, 
«Wed. ccs uero ³ AAA 8 48 
NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum and 
other natural abrasives...........- 4 
Dust and powder of precious and semi- 
precious stones (including diamond) 


lograms.. ....... 

Grinding and polishing wheels and 
StONCS oes ³ AAA WEE ASE 6,600 
ASbDeBtOS. -..uuoceszoceemcRocdéeeu Ee EC UE 57 
Barite and witherite. ..............-..-. ------- 
Cement.................--.-2-2-2.-2.2--- 110, 322 
F; eei m „408 


Clays and nek (including all refrac- 
ga Bots ric 
rude 


Kaolin (china clay)............- 26,808 
Other... E EEE 88 1,563 
Products: 
Refractory (including nonclay 
CTC 159, 628 
Nonrefractor yy r 1,12 
Cryolite and chiolite, natural... ......... 38 
Diamond, industrial. . thousand carats.. 25 
Diatomite and other infusorial earths. .... r 225 
Feb ðVâ ĩ ⁵ ĩĩ 293 
Fluorspar 22 
Graphite, natural....................... 24,720 
Gypsum and plasters. .................. 106,599 
I//öÜ REM TENER 4,0 
Magnesite. __........-.-.--.----------- 250,761 
Mica, all form 42 
Pigments, mineral, including processed iron 
ie, EM r 4,850 


diamond: 


Natural................- kilograms.. 438 
Manufacture do 19 
Fü!ö·Ü f ⁰⁰mwmtd . RON 
S ⁵ð³¾“ 8... 8 36 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous, including marble 
and limestone............ 95,806 
Sr esc ceeeseeu 4 
Other... eR eR Suec 54,313 
Worked: 
Paving and flagstone. ....... 23,742 
BlB-. occuro w dead ere 
Other... 5. 22-2. 222202 r 2,130 


See footnotes at end of table. 


1969 


289 
93 


19,276 


22,049 
53 
55 


29, 071 
1.439 


207.987 
2 


116,470 
4.311 
239, 129 
27 


5, 766 


80, ioe 
57,232 
19,884 
93 
1,306 


Principal destinations, 1969 


All to West Germany. 
West Germany 58; Italy 7; France 5. 


All to Belgium-Luxembourg. 
Ireland 26. 
aot A. 1,909; West Germany 167; Yugoslavia 


West Germany 97. 


Italy 10,871; West Germany 5,227; Yugo- 
slavia 2, 699. 


West Germany 21,581; France 407. 
Czechoslovakia 48, West Germany 9. 
West Germany 88; Switzerland 9. 


NA. 


NA. 


West Germany 1,088; Yugoslavia 997; 
Poland 885; Italy 793. 
Komania 30; Switzerland 12. 


Yugoslavia 21,558; West Germany 15,738. 
is Germany 1 281; Italy 927; Hungary 


Hay 8 Switzerland 5,814; Yugoslavia 
Italy 917; Yugoslavia 229; United Kingdom 


West Germany 50,331; France 36, 530. 
West Germany 143: Switzerland 68. 
All to Mexico. 


Yugoslavia 53; Switzerland 23. 
Czechoslovakia 814; West Germany 75. 


19813 „529; Poland 7,204; West Germany 


West Germany 92, 125; Switzerland 24, 326. 

West Germany 3, 346; Switzerland 986. 

West Germany 143, 160; France 17,990; 
Hungary 16,322. 

Yugoslavia 10; Romania 6; Poland 8. 


West Germany 1,745; United Kingdom 
1,8356; France 766. 


United States 86; West Germany 59; United 
Kingdom 26. 

Australia 276; United States 96; Sweden 59. 

Mi West Germany. 


Net Germany 60,598; Switzerland 20,136. 
West Germany 52,676; Yugoslavia 9,840. 


West Germany 10,529; Switzerland 9,266. 

West Germany 21; Switzerland 10. 

West Germany 874; United States 243; 
Netherlands 135. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 


1969 


Principal destinations, 1969 


NONMETALS—Continued Ce SS EUIS IN Manco 


Stone, sand and gravel—Continued 


Dolomite. --.------------------- 8,544 
Gravel and crushed roc 337,755 
Limestone.......................-- 291,299 
Quartz and quartzite 42 
Sand excluding metal bearing 54,684 
Sulfuric acid and oleum. mm 424 
Talc, steatite, soapstone and pyrophyllite.. 72, 861 
Other nonmetals, n.e.s.: 
e un LUC EE 2,668 
Slag dross and similar waste, not metal 
Hg... ete ⁵ĩͤ K eet 53 , 459 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 2 
Carbon black and gas carbon 14 
n o and bituminous coal and bri- 
% VT 8 24 
Lienite and lignite brique ts 9,192 
Coke and semicoke. . o 124, 934 
Hydrogen, helium and rare 
thousand cubic feet.. 1, 600 
Peat, including peat briquets and litter 21 
Petroleum refinery products: 
Gasoline, aviation and motor 
thousand 42-gallon barrels. . . 2 
Kerosine and jet fuel do.... 93 
Distillate fuel oil. ............. do- 6 
Residual fuel oil. do (1) 
Lubricants..................- do.... 705 
Otheerrrrr, se do r 38 
/ AA do r 844 
Mineral tar and other coal, petroleum, or 
gas derived chemicals r 6,049 
r Revised. NA Not available. 


1 Less than 14 unit. 
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16,738 


79, 723 


2, 974 
118,085 


109 
4 


24 
1,492 
142,453 


26 
106 
2 

(1) 
932 
58 


— 


1,119 
4,830 


uns Kingdom 11,770; West Germany 
West Germany 256,061; Switzerland 189,211. 


N 

Czechoslovakia 93; West Germany 58. 

West Germany 33, 625; Switzerland 15,542. 

All to Hungary. 

West Germany: 37,157; Italy 11,242; Bel- 
gium-Luxembourg 5,621 


West Germany 2,479; Yugoslavia 170. 
Mainly to West Germany. 


A. 
Colombia 1; Yugoslavia 1. 


Switzerland 22. 
West Germany 6,984; Czechoslovakia 278. 
Romania 122,774; Yugoslavia 14,078. 


kiai Germany 1,741; Yugoslavia 214. 


Mainly to Hungary. 
All to Poland. 
West Germany 1; Switzerland 1. 


Poland 430; Czechoslovakia 325; Syria 64. 
Poland 23; Yugoslavia 15; Switzerland 8. 


West Germany 3,690; Switzerland 789; 
France 307. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
BUC ⁰²¹rWᷣr.ͤͥͥͥͤͥͥ ͤ¼ nen 25, 052 
Oxide and hydroxide 7 r 178,172 
Metal including alloys: 
Unwrought including scrap. ..... r 10,078 
Semimanufactures r 6,809 
Antimony including alloys, all forms 129 
Arsenic trioxide, pentoxide, and acids 32 
Cadmium including alloys, all form r 10 
Chromium: 
Chrom itte 54, 540 
Oxide and hydrox ide 180 
Cobalt oxide and hydroxide. ..kilograms.. 1,500 
Columbium and tantalum 
Tantalum including alloys, all forms 
do.... 9,500 
Copper: 
Ore and concentrate (1) 
Metal including alloys 
)J Ed eme 6,709 
Unwrought. .................-.. r 22,587 
Semimanufactures. ............. r 4,952 
Gold unworked and partly worked 
thousand troy ounces.. 71,154 


See footnotes at end of table. 


1969 


26 , 060 
200, 278 
11,468 
9,341 


9,238 
27,031 
5,481 


787 


Principal sources, 1969 


NA. 
Hungary 30,864; Yugoslavia 28,851; Guinea 


Yugoslavia 2,987; Poland 2,006; Czecho- 
slovakia 1, 754; U.S.S.R. 1,1 163. 

West Germany 4 ,418; Switzerland 2,029. 

Belgium-Luxembourg 48; Yugoslavia 28. 

France 59; West Germany 7. 

West Germany T: Belgium Laem Gourd 8. 


Republic of South Africa 33,126; Iran 19,959; 
urkey 17,074. 

West Germany 178; France 35; Italy 20. 

Belgium-Luxembourg 500; Canada 500. 


United States 5,700; West Germany 1,400. 


West Germany 5,458; Switzerland 1,255; 
United States 788. 
West Germany 12,457; Zambia 6,182; Re- 
ublic of South Africa 2,854. 
est Germany 2,414; United Kingdom 833; 
Sweden 794. 


Switzerland 477; West Germany 153; United 
Kingdom 121. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Iron and steel: 
d anc concentrate, except roasted | 
S thousand tons.. 1,375 1,605 Brazil 1,263; U. S. S. R. 326. 
Roasted pyr ite O.. 245 223 Italy 208; Czechoslovakia 6. 
etal: 
FVV do- 61 96 Czechoslovakia 36; East Germany 21: 
Poland 18. 
Pig iron, including cast iron ? 
do.... 116 105 U.S.S.R. 57; East Germany 17; West Ger- 
many 12. 
Ferroalloys: 
Ferromanganese. .... .do.... 16 20 N 157 0 n Republic of South Africa 2; 
Other do 36 48 Norway 9; U.S. S.R. 6; Czechoslovakia 5; 
— Republic of South Africa 5. 
Primary form do.... r 165 61 Hungary 27; Czechoslovakia 19; Bulgaria 6. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections do 58 58 West Germany 32; Hungary 11. 
Universals, plates, and sheets 
898 66 67 ve Germany 26; FF 13; 
France 10; mania 5 
Hoop and strip - do 10 15 West Germany 6; Switzerland 8; Belgium- 
Luxembourg 3. 
Rails and accessories do 2 2 West Germany 1. 
CCC 88 10 9 West Germany 4; Belgium- Luxembourg 2; 
Sweden 1. 
Tubes, pipes, and fittings 
0 75 125 West Germany 82; Switzerland 7; Italy 7; 
Sweden 6. 
Castings and forgings, rough 
do 5 6 West Germany 4; Italy 1. 
Lead: 
Ore and concentrate 2, 594 8,250 Mainly from Italy. 
Ill 8 189 61 West Germany 36; United Kingdom 21. 
Metals including alloys: 
Unwrought including scrap. ..... 715,715 16,401 Yugoslavia 12,192; Bulgaria 2,481. 
Semimanufactures 686 492 Yugoslavia 233; Switzerland 199. 
5 including alloys, all forms r 897 2,765 Poland 1, 342; Czechoslovakia 619. 
anganese: 
re and concentrate 807 792 Netherlands 334; Morocco 230; West Ger- 
many 
OX1066 32 ĩ”t˙1 8 260 256 Japan 180; Netherlands 29. 
Mercury 76-pound flasks. . 206 220 Yu — 78; West Germany 52; United 
a 
Molybdenum 
Oxidós ec 496 801 West Germany 717. 
‘i or including alloys, all forms 4 13 United Kingdom 10; U.S.S.R. 2. 
ckel: 
Matte, speiss, and similar materials... 758 2,088 Netherlands 1,753; United Kingdom 167. 
Metal including alloys: 
Unwrought including scrap...... 12, 626 2,149 United a 950; France 427; West Ger- 
Semimanufactures r 579 959 West 5 420; United Kingdom 411. 
Platinum- group and silver ineluding alloys, 
all forms: 
e grouy ......- troy ounces.. 17,909 12,635 West Germany 11,253; Switzerland 675. 
ilver: 
Bullion thousand troy ounces.. 2,368 3,495 West Germany 961; United Kingdom 736. 
Other (powder) do 3 6 All from Sweden. 
Semimanufactures do- r 447 624 West Germany 373; Switzerland 222. 
Tin including alloys, all forms. .long tons. . 613 685 Netherlands 396; West Germany 83; Bel- 
gium-Luxembourg 45. 
Titanium oxideee k 6,357 6,546 West Germany 4 306; United Kingdom 
1,160; Finland 611. 
Tungsten: 
Ore and concentrate 2,392 3,199 NA. 
Oxide and nyo A uncus e e iter 276 254 France 129; West Germany 125. 
Metal including alloys, all forms 90 67 United States 27; West Germany 17; France 
Zinc: 
Ore and concentrate 10,218 11,431 Italy 10,889. 
XId8- els co ocu ( ed 699 711 NA. 
Metal including alloys, all forms 7,342 7,889 West Germany 1,636; Yugoslavia 1,514; 
Zambia 1,229. 
Other: 
Ore and concentrate 5,426 15,985 Czechoslovakia 7,988; United States 2,981; 
Australia 1,469. 
Ash and residue containing nonferrous 
// ³˙²ꝗ 8 24,205 23,597 East Germany 10, 558; Poland 6,011; West 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other— Continued 
Waste and sweepings of precious 
metals ms.. 
Oxides, hydroxides and peroxides of 
metals, n.e.s__.......------------- 


Base metals including alloys, all forms, 
E. PE ee ee EN 


NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum and 
other natural abrasives............ 

Dust and powder of precious and semi- 
precious stones (including diamond) 
kilograms. _ 

Grinding and polishing wheels and 


Barite and wither ite 
Boron materials: 
Crude natural bora tes. 
Oxide and acid..................... 
Cement... ß re E E 


Clays and products (including all refrac- 
tory brick): 
rude, n.e.8.: 
Bentonite 2.2 — 


Products: 
rl ann (including nonclay 
ric 


Cryolite and chiolite, natural 
Diamond, industrial thousand carats.. 
Diatomite and other infusorial earths 


Feldspar 
Fertilizer: 
Crude: 
Phospha tic 


Manufactured: 
Nitrogenouns 
Phosphati e 


Other including mixed. ......... 


Fluorspar JJ ³· A int EN E oe 
Graphite, natural_...._._....-.---.---.- 
Gypsum and plasters. .................- 


Crude including splittings and waste. 
Worked including agglomerated split- 
/! eee eect eee 
Pigments, mineral: 
Natural, crude. .................... 
Iron oxides, processed. .............. 


Precious and semiprecious stones, including 


diamond: 
Natural........... thousand carats. . 


See footnotes at end of table. 


1968 


157 
8,134 


647 


8,332 
8 
1,503 


329 


r 31,766 
r 67,682 


12,861 


60,140 
36 


3,069 


327,795 
254, 182 


2,045 


454 
48,105 
487 

32 


290 
1,629 


67,875 


19,425 
25,952 


1969 


506 
39,462 


75, 792 


12,086 
118,490 


805,866 


59,475 
1,949 


4,310 
249,416 


237,271 
7,996 


22,277 


693 
65,438 


300 
37 


195 
1,685 


67,530 


25, 945 
26, 226 


Principal sources, 1969 


West Germany 6: Hungary 2. 


West Germany 1,254; Republic of South 
Africa 834. 


Belgium-Luxembourg 310; France 168; Re- 
pube of South Africa 100; West Germany 


West Germany 1,417; Italy 206. 


United States 39; Switzerland 2. 


West Germany 383; Yugoslavia 46. 

Canada 16,135; Republic of South Africa 
7,229; U. S.S.R. 5 

Yugoslavia 4,420; West Germany 2, 789. 


United States 6,659; Turkey 1, 000. 
Turkey 150; Italy 95. 
West Germany 5,225; Italy 4,745; France 


4,556. 
France 2,102; West Germany 336. 


West Germany 379; Yugoslavia 85. 

v C 15, 560; West Germany 

West Germany 44,576; Czechoslovakia 
24,365. 


West Germany 10,263. 

West Germany 50, 97 5; Italy 40,524; Switzer- 
land 11,506. 

Denmark 415. 

West Germany 180. 

Hungary n United States 508; West Ger- 
5 

West ermany 3,516; Sweden 1, 700. 


United States 106,983; Israel 
U. S. S. R. 65, 906. 

East Goma 49,645. 

West Germany 1, 479. 


West Germany 4,257. 

France 117,098; 
104,765. 

East Germany 293,809; West Germany 
84,979; U.S.S.R. 29 ,967. 

Belgium-Luxembourg 8,084; United States 


East Germany 8,306; West Germany 3,514. 

Czechoslovakia 320; "West Germany 216. 

Poland 8,781; East Germany 5,081; West 
Germany 4, 829. 

West Germany 895; Switzerland 210. 

Turkey 49,063; Greece 18,534. 


81,303; 


Belgium-Luxembourg 


Norway 99; West Germany 88. 
Switzerland 16; Belgium-Luxembourg 11. 


France 145; West Germany 38. 
West Germany 1,650. 


Brazil 25,700; West Germany 18,935; United 
States 13, 080. 

France 18, 730; Switzerland 7,195. 

U.S.S.R. 16,893; Italy 5,433. 
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Table 3.—Austria: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
N METALS Continued 
Salt including brine 881t. ...............- 6,540 
Sand and gravel: 
Gravel (including crushed rock) 50,609 
Sand excluding metal bearing 150,544 
Stone, n. e. s.: 
Dimension stone: 
Crude and partly worked: 
Caleareous, including marble 
and limestone............ ,012 
rr ( -2 .- 71 
Other ; r 27, 905 
Worked: 
Paving and flagstone........ 9,314 
Slate. A adeeicer 315 
Other ccs oc deue ru ero 3, 640 
Dolomite, chiefly refractory grade 3, 506 
Limestone, except dimension r 61 
guna and quartzite..-------------- 15,226 
T" olcanic materials (trass ) ,668 
ulfur: 
Elemental, all form 88,889 
Sulfur diox id 698 
Sulfuric acid and ol eum 9,053 
Talc, steatite, soapstone and pyrophyllite.. 1,718 
Other nonmetals, n.e.s.: 
Crude: 
Meerschaum, amber, and jet 1 
OM ote m dee ce ee 28,263 
Slag dross and similar waste, not metal 
I ecedu d 7,279 
Oxides and hydroxides of magnesium, 
strontium, and barium............ 521 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 879 
Carbon black and gas carbon r 14,985 
Anthracite and bituminous coal and bri- 
rr thousand tons.. 13, 407 
Lignite and lignite briquets do- 495 
Coke and semicoke. .............. do.... 1,018 
Gas, hydrocar bon 202, 148 
Hydrogen, helium and rare gases 
thousand cubic feet.. 26, 635 
Peat including peat briquets and litter. ... 16,548 
Petroleum: 
Crude and partly refined oils: 
Crude 
thousand 42-gallon barrels.. 11,009 
Partly refined............ do.... 4,644 
Refinery products: 
Gasoline, aviation and motor 
do.... 6,400 
Keros ine do 1 
Distillate fuel oil. ........ do.... 194 
Residual fuel oil. do.... 11,214 
Lubricants. ............ do.... 411 
Mineral jelly and wax..... do.... 68 
Other. 8 do 11,597 
Mineral tar and other coal, perros or 
gas derived crude chemica 5 8, 956 


r Revised. NA Not available. 
1 Revised to none. 


? Includes spiegeleisen, shot, powder, and sponge. 


1969 


18,849 


49,791 
128 , 446 


9,277 
830 
27,105 


11,218 
890 
4,011 
8,294 
39 
14,782 
494 
112,417 
640 


14,074 
1,414 


6 
27,185 
18,700 


515 
17,149 
3,109 
558 
1,070 
645,294 


51,009 
15,617 


9,939 
6,744 


7,148 
1 

770 
12,158 
449 

71 
2,001 
8. 546 


Principal sources, 1969 


Romania 7,295; West Germany 6,054. 


West Germany 88,481; Italy 9,491. 
West Germany 95,843; East 
14,819; Czechoslovakia 9,928. 


Italy 6,854; West Germany 1,681; Yugo- 


slavia 
West German 372; Norway 148; Italy 140. 
Italy 13,253; public of South Africa 7 855: 


Sweden 8, 106. 
or dn 7,025; Romania 1,792; Italy 


7 
Italy 285; West Germany 74. 
Italy 3 278 West Germany 318. 
Italy 2.247; Norway 608. 
All from West Germany. 
West Germany 12,274; Yugoslavia 1, 618. 
All from West Germany. 


Poland kr Yr. U.S.S.R. 25,883; East Ger- 


West rir Bien 625. 
Czechoslovakia 9,498; West Germany 2,982. 
Italy 649; Norway 376. 


Turkey 5. 
West Germany 23,734; Hungary 980. 


Hungary 9,014; Yugoslavia 3,106; West Ger- 
many 2,766 


West Germany 484; United States 53. 


Trinidad and Tobago 383. 
West Germany 6,168; Italy 3,968; Belgium- 
Luxembourg 3,654. 


rox 1,267; West Germany 809; U.S.S.R. 


East Germany 287; West Germany 211; 
Czechoslovakia 28. 

Czechoslovakia 546; West Germany 167; 
Poland 110. 

U.S.S.R. 562, 796; Czechoslovakia 74,971. 


West Germany 50,802. 
West Germany 10, 424; Poland 2,936. 


U.S.S.R. 4,205; Iraq 1,684: Yugoslavia 
Czechoslovakia 8,249; Hungary 1,987; 
Poland 1,328. 


€ anes: West Germany 1,863; Hungary 


Mainly from Netherlands. 

ee 409; Yugoslavia 200; West Germany 

West Germany 8,655; Czechoslovakia 2,116; 
Italy 1,573. 

Has 151; West Germany 123; Netherlands 


West ermany 87; East Germany 11; Hun- 
gary 8. 
West Germany 669; Italy 661; Hungary 435. 


U.S. S. R. 3,208; Czechoslovakia 1,858; West 
Germany 1,625. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Production of primary alu- 
minum, which remained in 1970 at about 
the same level as in the previous year, 
continued to be based entirely on im- 
ported bauxite. The combined capacity of 
Austrias two primary aluminum smelters 
remained the same as in 1969. The state- 
owned Vereinigte Metallwerke Ranshofen- 
Berndorf A.G. (VMRB) is by far the 
larger of the two smelters. The smaller re- 
duction plant, located near Lend, Salzburg 
province, was operated by Salzburger Alu- 
minimum G.m.b.H. (SAG), a wholly owned 
subsidiary of Alusuisse. 


During the year, a new extrusion plant 
was completed at the Ranshofen works of 
VMRB. Other plans for the facilities at 
Ranshofen include building a 50,000-ton- 
per-year aluminum electrolytic plant and 
a new cold-rolling mill. In addition, a new 
aluminum powder plant is being installed 
at Ranshofen jointly by VMRB and the 
Eckartwerke of Fürth/Bavaria. 


Copper.—During 1970 Austria remained 
a modest producer of copper ore, concen- 
trate, and electrolytic copper. The output 
of copper ore showed only a slight de- 
crease from that in 1969. A large-scale in- 
vestment program to double the copper 
ore mine production at Mitterberg is pres- 
ently in progress. 

In the course of boring at Reith and 
Obendorf, near Kitzbühel, the Union Corp. 
apparently found indications of copper min- 
eralization The tourist industry, however, 
is not in favor of copper prospecting in 
this area. 


Iron and Steel.—Although Austria's iron 
and steel industry represents less than J 
percent of the world's steel industry, it is a 
very important segment of the country's 
economy. Imports of ore and energy are 
vital to the industry's maintenance, and it 
also relies heavily on the export of its 
products. In 1970, however, there was a 
slowdown of exports in the ferrous sphere, 
owing to a heavy domestic demand. Ex- 
ports of rolled products decreased from 
1.33 million tons to 1.19 million tons; pig 
iron shipments dropped to 25,000 tons 
from 34,000 tons; no raw steel was ex- 
ported. 

The Steirischen Erzberg (Styrian Ore 


Mountain) mine at Eisenerz, Styria, ac- 
counted for most of Austria's output of 
iron ore. Imports, mainly from the 
U.S.S.R. and Brazil, supplement the domes- 
tic production. 

The largest of the Austrian steel compa- 
nies is the state-owned Vereinigte Osterrei- 
chische Eisen und Stahlwerke AG. 
(VOEST). The second largest steel com- 
pany, the state-owned ÓOsterreichisch- Alpine 
Montangesellschaft A.G. (ÓAMOG), oper- 
ates the Eisenerz and Radmer mines in 
Styria in the northern range of the Eastern 
Alps and the Hüttenberg mine in Carin- 
thia in the southern range. Gebrüder Bóh- 
ler and Co. A.G. and Schoeller-Bleckmann, 
Stahlwerke A.G., both nationalized, special- 
ize in high-grade steels and steel products. 

Lead and Zinc.—The Government-owned 
Bleiberger Bergwerks-Union A.G., which 
Operates the Bleiberg mine in the ancient 
Bleiberg-Kreuth mining district in Carin- 
thia, is undertaking an expansion program 
that will add 100,000 tons per year ore ca- 
pacity and raise total capacity to 300,000 
tons per year. The firm has announced 
completion of an examination of a large, 
6-million-ton-zinc-ore deposit in the Blei- 
berg area, which will help Austria to meet 
its zinc demands, 70 percent of which al- 
ready are met by the company. Their elec- 
trolytic zinc plant at  Gailitz, near 
Arnoldstein, Carinthia, has an estimated 
annual capacity for slab zinc of 17,600 
short tons. Its lead smelter, also at Gailitz, 
has an annual capacity for refined lead of 
13,500 metric tons. 


Tungsten.—Although Austria's produc- 
tion of tungsten concentrate does not sat- 
isfy its requirements for that metal, it does 
provide a very important source of supply 
to the country’s ferroalloy industries. The 
scheelite comes from the Hintertux magne- 
site mine of the Osterreichisch-Amerikan- 
ische Magnesit A.G. at Vorderlanersbach 
(Tux) in Tyrol. 


Uranium.—Uranium exploration in Aus- 
tria has been carried out, since 1968, by 
the Vienna-based firm, Bergbau-und Mi- 
neralgesellschaft Pryssok. The Pryssok firm, 
which has largely engaged in surface 
inspection primarily in the northern por- 
tion of Lower Austria and in southeastern 
Carinthia, expects to undertake core drill- 
ing and hopes to estimate the size of the 


124 


Lower Austrian/Carinthian deposits in 1 to 
2 years. 

A team of geologists from the University 
in Innsbruck, Tyrol, reported finding a 
uranium ore body south of the villages of 
Fieberbrunn and Hochfilzen, near the bor- 
der between the Provinces of Tyrol and 
Salzburg. Samples reportedly contained 1 
to 2 percent uranium. 

Other Metals.—In 1970 Austria also pro- 
duced small quantities of antimony, cad- 
mium, germanium, and silver. 


NONMETALS 


Graphite.—Production of crude graphite 
increased from 25,825 metric tons in 1960 
to 27,733 metric tons in 1970. A large part 
of the Austrian graphite production is ex- 
ported. 

A United States firm, the Arcair Co. of 
Lancaster, Ohio, intends to establish a 
plant to make graphite welding rods in 
Austria, either in the Inn Valley or in 
Styria. The availability of cheap domestic 
graphite in Austria and the desire to meet 
European competition is the reason for se- 
lecting Austria as the site of the new facil- 
ity. Arcair estimates that it will export 90 
percent of its production. 

Magnesite.—Austria is one of the chief 
producers of magnesite in the world. The 
principal producing mines are Breitenau 
in Styria, Hochfilzen in Tyrol, and Rad- 
enthein in Carinthia. The Veitsch mine in 
Styria was shut down at the end of 1968. 

The output of crude magnesite in 1970 
(1.609 thousand metric tons) remained 
about the same as that of 1969 (1,608 
thousand metric tons); sintered or dead- 
burned magnesite increased from 526 thou- 
sand metric tons to 546 thousand metric 
tons; and caustic-calcined magnesite de- 
creased slightly from 183 thousand metric 
tons to 180 thousand metric tons. A signif- 
icant part of the Austrian magnesite pro- 
duction is exported. 

Other Nonmetals.—In 1970 Austria also 
produced a variety of other nonmetals, in- 
cluding gypsum and anhydrite, barite, ka- 
olin, illite, quartz and quartzite, diatomite, 
feldspar, salt, talc, and pumice (trass) . 


MINERAL FUELS 


Austria continued to be a modest pro- 
ducer of low-rank coals, crude oil, and nat- 
ural gas. Indigenous production was not 
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adequate to meet the country’s require- 
ments, and imports were necessary to sat- 
isfy the demand for energy. 


Coal.—The Austrian coal industry had 
lower production in 1970 than in the pre- 
vious year. Three companies, Graz-K6- 
flacher Eisenbahn und  Bergbau-Gesells- 
chaft, Salzach-Kohlenbergbau, G.m.b.H., 
and Wolfsegg-Traunthaler-Kohlenwerks 
Aktiengesellschaft, were among the princi- 
pal coal producers. 


To meet its coal and coke requirements, 
Austria relies on imports. In 1970, their 
total coal (anthracite, bituminous, exclud- 
ing briquets) imports amounted to 3.45 
million metric tons, compared with 3.05 
million metric tons in 1969. This increase 
came, for the most part, from imports 
from Poland (1.39 million metric tons), 
the Soviet Union (895,706 metric tons), 
West Germany (567,010 metric tons), 
Czechoslovakia (486,731 metric tons) and, 
for the first time since 1967, the United 
States (102,584 metric tons) . 


Deliveries of solid fuel (including coke 
produced from imported coal) to Austrian 
consumers in 1970 totaled 8.5 million me- 
tric tons of standard bituminous coal 
equivalent, or 5 percent more than the 
1969 rate. This substantial increase in con- 
sumption was restricted entirely to the de- 
mand for bituminous coal, which gained 
almost 14 percent. Consumer groups show- 
ing an increase in bituminous demand in- 
cluded the following: Railroads, up 13 per- 
cent; district heating plants, 51 percent; 
coking plants, 10 percent; and households, 
87 percent. Consumer groups using less bi- 
tuminous coal in 1970 were the electric 
powerplants, down 70 percent, and the in- 
dustry group, down 31 percent. 


Petroleum and Natural Gas.—Austria 
produced both crude oil and natural gas 
in 1970. Domestic output, however, was far 
below demand, and both commodities were 
imported. 


Drilling activities for hydrocarbons con- 
tinued, and the two main drilling areas 
were the Inner Alpine Vienna basin and 
the Molasse basin. Fifteen exploratory 
wells were completed in 1970, resulting in 
6 successful wells of which 2 were oil and 
4 were gas wells. A total of 45 develop- 
ment wells were completed of which 17 
were oil, 19 were gas, and 9 were unsuc- 
cessful. 
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Three companies provided the domestic 
production: Österreichische 
verwaltung A.G. (OMVAG), the Govern- 
ment-owned company; Rohoel-Gewinnungs 
A.G. (RAG), owned jointly by Shell Aus- 
tria A.G. and Vacuum Oil; and Richard K. 
Van Sickle. | 

Mesa Petroleum A.G. which did not 
carry out any exploration on its conces- 
sions in 1969, relinquished its concession 
areas covering 3,575 square kilometers in 
Upper Austria and Styria at the end of 
1969. 

RAG brought the total of its concession 
areas in 1970 to 6,474 square kilometers 
(2,500 square miles), including the addi- 
tion of a new 277 square kilometers con- 
cession area, Schaerding-South, formerly 
belonging to Mesa Petroleum A.G. 

Oil and gas reserves at the end of 1970 
were as follows: 22.3 million tons (151.6 
million barrels) of oil, and 370.76 thou- 
sand million cubic feet of dry gas. 

Austria's major petroleum refinery, that 
of OMVAG at Schwechat, increased its ca- 
pacity by 70,000 barrels per day, raising its 
total refinery capacity to 155,000 barrels 
per day; a further expansion of 70,000 bar- 
rels per day is planned. Plans for a second 
major refinery to be built at Lannach, an 
agreement between ÓMVAG and the main 
internationally linked oil distributors— 
Shell, Mobil, British Petroleum Company 
(BP), Esso, Cie. Frangaise des Pétroles 
(CFP), and Ente Nazionale Idrocarburi 
(ENI) have been decided against by the 
planning consortium. Two small-scale re- 
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fineries in the Vienna area, Mobil Oil Aus- 
tria A.G. (4,500 barrels per day) and Shell 
Austria A.G. (4,800 barrels per day), and 
a small refinery at Neusiedl/Zaya, Richard 
K. Van Sickle (335 barrels per day), also 
contributed in 1970 to Austria’s producing 
capacity. 

The 18-inch, 260 mile spur from the 
Transalpine Pipeline (TAL) at Würmlach 
to OMVAG's Schwechat refinery, was com- 
pleted in 1970. AWP, the new Adriatic-Vi- 
enna (Adria-Wien) pipeline, has a capac- 
ity of 6 million tons per year, which later 
is to be expanded to 10 million tons. Com- 
pletion of this spur has made it possible 
for OMVAG to start importing directly 
from the Libyan National Oil Corporation 
(Linoco) and from Algeria s SONATRACH. 
Principal suppliers of crude oil in 1970 
were the U.S.S.R., Iraq, and Libya. 

Deliveries of natural gas to Austria from 
the U.S.S.R., which began in 1968, reached 
31,469 million cubic feet in 1970. 

Petrochemicals.—ÓMVAG inaugurated 
Austria's first ethylene plant with an ini- 
tial capacity of 70,000 tons per year; the 
plant is adjacent to its Schwechat refinery. 
Nearby, the country's first high-pressure 
polyethylene plant, which uses OMVAG’s 
entire ethylene output, was opened by 
Danubia Olefinwerke, G.m.b.H., an equal 
partnership of Osterreichische Stickstoff- 
werke A.G. (OSW) and the German Bad- 
ische Anlin- & Soda-Fabrik A.G. (BASF). 
OMVAG also delivers propylene for use in 
the adjacent 12,000-ton-per-year polypropy- 
lene unit of OSW. 
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Belgium and Luxembourg 


By Frank J. Cservenyak t 


The economic growth and activity expe- 
rienced by Belgium and Luxembourg 
started to slow down in 1970. In Belgium 
the gross national product (GNP) in- 
creased 5.5 percent in 1970 compared with 
an increase of 6.5 percent in 1969. A 
greater change was noted in Luxembourg, 
with an increase of 3.5 percent in the 
GNP in 1970 compared with 7.0 percent in 
1969. 

The year 1970 was a record one for in- 
dustrial investment in Belgium. The gross 
investment expenditure of firms covered by 
the National Bank's investment survey was 
48 percent higher in 1970 than in 1969. 
Industrial production averaged about 7 
percent above the 1969 level. 

Industrial investment in Luxembourg in- 
creased 17.5 percent in 1970, but industrial 
production increased by only 1.5 percent. 
A 4-percent increase in the output of non- 
steel industries more than offset the 1.1 
percent decline in steel production. 

For the second year in a row the Belgium- 
Luxembourg Economic Union (BLEU) 
enjoyed a slightly favorable balance of 
trade, amounting to about $243 million in 


1970 compared with a little over $76 mil- 
lion in 1969. The BLEU's imports in 1970 
were valued at about $11.35 billion, an in- 
crease of 18.7 percent over 1969. BLEU ex- 
ports in 1970 were valued at approximately 
$11.6 billion, an increase of 152 percent 
over 1969. The national economies of the 
two allied states are strongly export orien- 
ted, and trends in economic activity tend 
to be closely geared to foreign trade per- 
formances. Exports in 1970 accounted for 
over two-fifths of the GNP in Belgium and 
for about 85 percent in Luxembourg. 

Concern was directed to the abatement 
of water pollution in Belgium. The poten- 
tial for water pollution is great because 
Belgium is densely populated and highly 
industrialized, and its rivers and canals 
carry heavy traffic. Plans were announced 
for the expenditure of $3 million over the 
next 3 years on pollution studies in the 
North Sea and Sambre River. Several anti- 
pollution bills for water, air, and noise 
were under consideration by the Senate at 
the end of 1970. 


BELGIUM 


PRODUCTION 


In 1970 Belgium produced 12.6 million 
tons of steel, a 1.7-percent decrease below 
1969 production. Output of steel declined 
because of the scarcity of coal following 
strikes in the Belgian coal mines early in 
the year and because of declining demand 
in the second half of the year. The decline 
in steel production followed 2 expansion- 
ary years of 12-percent growth in 1969 and 
19-percent growth in 1968. Belgium con- 
sumed over one-third of its steel produc- 
tion and shipped over 40 percent to its 


European Economic Community (EEC) 
partners. 

Although copper production increased 18 
percent, the production of lead, tin, and 
zinc declined in 1970. Coal production in 
1970 dropped by about 14 percent to 
11,358,000 metric tons. This decrease was 
largely attributable to strikes. Domestic 
production of coal meets only about 60 
percent of the Belgian demand of about 20 
million tons per year. 


1 Physical scientist, Division of Ferrous Metals. 
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Table 1.—Belgium: Production of mineral commodities 
(Metric tons unless otherwise specified) 


ommodity 1 196 196 p 
METALS 
Aluminum, secondary onl))ʒ e cL c cL LLL LLL ee 2,200 e 2,500 e 2.500 
Cadmium. e zr Seek y ⁰⁰ r eel d 80 90 e 90 
Copper, refined including secondary................................. r 848, 189 298,675 851,677 
Iron and steel: 
Iron ore and concentrate_...........-....--.---- thousand tons. . r 82 94 94 
EE ron including ferroalloys............................. do 10, 448 11,318 10,845 
M ie be ⁵ = AAA do 11. 568 12,832 12,612 
Semimanufacture sss do r 9,424 10,719 NA 
Lead including secondar/Fêê kk lll l.l. r 110,753 110,548 106,010 
Tin including secondar “? long tons.. r 5,953 6,474 4, 190 
Zinc including secondary. 0 /c¶hhùhhHr „ %ÿ— r 248, 983 260, 593 241, 200 
Other nonferrous metals: 
Precious metals unworked n. e... thousand troy ounces... 30, 848 46,851 e 37,000 
Unspecified base metals .......... c c cllc cllc LL Lll LL lll. 8,294 4,578 * 4,400 
NONMETALS 
Abrasives, natural, whetstones (crude)... ............................ 86,100 29,400 * 24,000 
Cement, hydraulic J K an thousand tons r 5, 740 6,269 6,729 
a , 5 pM RC ——— —m g — 88 do.... r 199 220 NA 
ertilizer materials manufactured: 
Nitrogenous, nitrogen content...............-.-....-.---- do.... 261 421 e 860 
Phoen gate, gross weight: 
homas SIR a5 ows oo cus do.... 1,421 1,584 * 1,200 
Buperphosphais, i 562622 ee snau Senn do.... 198 204 * 160 
G /ͤ; eee eee ee 5 do 492 475 e 490 
2 and anhydrite, caleindd!d ll LL ll Ll... 81,406 78,972 o 86,000 
me and dead burned ‘dolomite: 
ulcklimé- onc mm:; èð ete eee thousand tons.. 12, 501 2.629 2, 500 
ead burned dolom ite do r 871 888 e 871 
Stone, sand and gravel: 
Calcareous: 
Marble: 
In block... 2l . due Ew dE cubic meters r 4,064 4,761 e 8,000 
Crushed and othberrrrr‚‚ do- 27,170 21,981 e 22 ,000 
Limestone and other thousand tons.. 16, 055 19,288 e 22,000 
Petit granite (Belgian bluestone): 
7 AAA ER cubic meters.. 1 266,111 301,161 301. 000 
%%%%%f!ͤ Mꝓꝝꝓꝝ—x ... mee SS QE 0.... 164.28 78,052 e 67,000 
hoo MADDEN MPH m.. 8 do.... 111.717 11,956 * 11,000 
Crushed and otherrrrrr do.... 7214,261 241,278  9*242,000 
Porphyry, all kind e thousand tons 6, 808 6,757 7, 000 
J/((öCͤͥͤͥͤõĩõĩ5%˙0i ²⁹ꝛo¾ mm : 8 0... 351,744 „9890. 000 
nd and gravel: 
Construction sand__................._-.-....-..---- do.... 4,849 5,532 e 6,200 
e, ß ß dew eu do.... 1,134 1,354 * 1,500 
Dead “.“... ]]] ⁰ E Ter ES. do 612 860 e 900 
%%!ũ )))) AW Mu EE RE MERE ce do.... r 1,661 1,825 1,800 
Other sand. . -2-2-2 ³ ³ AAA ME Ra MES do.... 1,079 1,465 e 1,500 
Gravel (dredged) ..................-.--.------------ do.... 4,947 5,146 3, 700 
Sandstone: 
Rough stone including crushed... ....................- do 1.511 1. 554 * 1,400 
Paving and mosaic ton nk r 9,967 5,726 2, 800 
ö ↄ ² ²˙Ü⁊1ù0ö d d y 65, 131 67,045 e 48,000 
Slate, roofing, and other...................................-..- 10,777 8,856 e 7,000 
Sulfur, byproduct, recovered r 8,658 e 9,700 © 10,200 
8 MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite. |... LLL LLL Lec cc eee thousand tons.. 4,320 3,595 3, 067 
Bituminou sss «4 do 10,486 9,605 * 8,291 
M ͥͥ ˙· w.. ———— ——À do 14,806 13,200 11,358 
Coke, all tVDOE o. ⁰ͥ¶ddſ ͥddd do.... r 7,242 7,250 7,005 
Fuel briquets, all kinds......-.-.-.-------------------------- do- 823 792 737 
Gas manufacture million cubic feet.. — 111,847 88,293 75,596 
Petroleum refinery products: 
Gasoline, aviation thousand 42-gallon barrels. . 45 18 9 
Gasoline, motooeurr: =e eee do 121.607 26, 095 30, 405 
%%%/õõ ]«¾ dꝙꝙſſdſſ dd y A Ee do r 4,712 8,384 8,512 
, . e aate elu dp do 2, 147 922 1,023 
Distillate fuel Ol} ..-.couocooccuaRce em we ndasz se vue Emm do... 51,467 67, 588 70,308 
Residual fuel oil...............-......... LLL LLL LL lll... do.... 56,528 68,711 74,998 
, See esa a Se eec dir do.... r 878 378 878 
Otho MESE ß . aN do 1 19, 465 22, 924 21.097 
Refinery fuel and I)!!!” RUE do.... 13,361 16,539 14,656 
Total. ue ice ee ß do. 1 169,705 211. 559 221,381 


e Est te. p 
1 In addition to the commodities listed individually, Belgium Dródussá a number of other metals for which 
only aggregate output fi are available. These a tes are listed under other nonferrous metals. 
: Known to include gold and silver and may include platinum group metals. 
derived by subtracting estimated or approximate data for aluminum and cadmium from a reported 
total or 3 base metals. Other metals in this category as reported include antimony, bismuth, ger- 


manium, and vanadium, among other byproducts of copper, lead, and zinc metallurgy. 
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TRADE 


The foreign trade of Belgium is com- 
bined with that of Luxembourg in the of- 
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ficial returns of BLEU. The member coun- 
tries of the EEC and the United States 
were the principal trading partners of Bel- 
gium-Luxembourg. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 1 
METALS 
Aluminum: 
Bauxite and concentrate 21 182 NA. 
Oxide and hydrox ide 26 17 European Economie Community (EEC) 
nations 13. 
Metal 5 alloys, all forms: 
%%%ͤ ] ( batess 11.464 13,610 France 6,378; West Germany 5,887; 
Netherlands 1,739. 
Unwrought. ..................- 7,143 10,509 West 5 9, 125; Netherlands 682; 
nce 6 
Semimanufactures r 114,476 131.876 United States 29,890; West Germany 
28,325; France 22,6 678. 
Bismuth including alloys, all forms 158 192 France 91; Netherlands 54; West Germany 
Cadmium including alloys, all forms 861 1,087 West Germany 609; France 303. 
Chromium 
Chromite. ........................- 1,924 50 All to West Germany. 
Oxides ud trioxides. ............... 71 104 Mainly to EEC nations. 
Metal including alloys, all forms 4 (2) 
Copper: 
Ore and concentrate including matte.. 10,276 1,247 Allto West Germany. 
Metal including alloys, all forms: 
TOD MERO MEE r 16,002 18,197 West Germany 9,315; France 2,822; 
Netherlands 2, 678. 
Unwrought. ...............-.... 309,827 260,974 France 101,206; West Germany 51,819; 
Netherlands 39 ,320. 
Semimanufactures. ............. r 92,481 107,944 Netherlands 42, 868: West Germany 
82,910; France 12,548. 
Germanium, all forme kilograms 5, 800 7, 000 Italy 2, 800; United States 1 200; West 
Germany '900. 
Gold unworked and partly worked 
thousand troy ounces. . 548 499 United Kingdom 309; EEC nations 41. 
Iron and steel: 
Ore and concentrate except roasted 
pyrite. ...........- thousand tons.. 17 66 West Germany 47; France 18. 
roas im pyr ite do 271 224 All to West Germany. 
etal: 
7G ce do- 748 690 Netherlands 259; West Germany 225; 
France 204. 
Pig don. sponge iron, powder and 
FCC do 85 59 Prance 45; West Germany 10; Netherlands 
Ferroalloys. ............- do.... 71 West Germa ran 28; Italy 18; France 15. 
Steel, primary forms.......... do 71,365 1,888 France 780; West Germany 455; Italy 201. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
i 8 do 4,894 5,1783 West Germany 1,688; United States 1,087; 
France 778. 
Universals, plates and sheets 
do.... 8,629 4,152 West Germany 1,324; France 1,275; 
Netherlands 816. 
Hoop and strip do.... 765 950 ws aman 334; France 224; Nether- 
nds 
Rails and accessories do 88 108 Italy 23; Argentina 20; France 10. 
JC EC do- 363 408 United States 113; Weat Germany 72: 
Netherlands 47. 
Tubes, pipes and fit t ings . do 218 244 No neringa 64; West Germany 58; France 
Castings and forgings, rough 
usd do.... 25 82 West Germany 8; France 6; Netherlands 5. 
Ore and concentrate 15 1,322 All to France. 
%%% ³WA ⁰⁰ eee ee 7,176 6,187 Netherlands 4,498; France 969; West Ger- 
many 578. 
Metal including alloys: 
0% Lese at Mi Ka su 5,293 12,072 Italy 3,984; West Germany 3,828; France 
Unwrou ght 64,101 58,557 West Germany 14,347; Netherlands 
12,276; France 11, 681. 
Semimanufactures . r 6, 784 6, 389 Netherlands 1,966; West Germany 1,624; 


See footnotes at end of table. 


Sweden 766. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 ! 
METALS—Continued 
11 including alloys, all forma r 207 258 Netherlands 87; United States 60. 
nese: 
and concentrate 3,019 11,360 Yer Kingdom 8,832; West Germany 
Metal including alloys, all forma 2 T Maltis to EEC nations. 
MIS 3 76-pound flasks.. 498 522 West ny 348. 
cke 
Matte, speiss, and similar materials... 16 251 West Germany 250. 
Metal including alloys: 
C/VVVVCCCC00CTCT0TCT“Tùd(H»HH Sod nme 811 859 mest n 888; France 162; Nether- 
n 
Unwrought.................... 45 481 vat 8 267: Switzerland 167; 
nce 
Semimanufactur es 209 849 88 834; Switzerland 302; United 
Platinum-group including alloys, all forms : 
thousand troy ounces.. 26 46 West Germany 27; United States 9; 
United ap, ke 2. 
Selenium, elementalll kilograms.. 24,700 20,700 grs 00i nce 4,200; Netherlands 
Silver unworked or partly worked did 
thousand troy ounces.. 17, 197 45,102 West Germany 1,786; United Kingdom 
1,506; N etherlands 587. 
on and arsenic................... 14 10 France 6; West Germany 4. 
“Ore and concentrate long tons.. 233 856 . 494; Spain 
Oi 8 r 206 871 West Germany 15 Pines 92; Nether- 
lands 61. 
Metal: 
Donhecossduen rc do 144 128 United Kingdom 30; West Germany 24. 
Unwroughh tt do.... 14,400 3,888 France E Netherlands 928; West Ger- 
man 
Semimanufactures........ do.... r 161 42 A d 
Titanium: 
Ore and concentrate = 147 NA. 
IJ y sews 6, 986 5,868 Frane 8,278; Philippines 650; Switzerland 
Tungsten: 
Ore and concentrate................ r $2 46 Netherlands 39. 
i Metal including alloys, all forma 2 8 Mainly to Netherlands. 
inc: 
Ore and concentrate r 49,972 55,772 Netherlands 26,412; France 20,760; West 
Germany 7,008. 
Metal including alloys: 
8 /ö«ͤð i des xA EE 8,086 8,889 France 8,134. 
Blue powder r 24,818 27,677 "n Germany | 10,988; France 4,172; 
Unwrou ght. 151,361 155,511 West Germany 457 405: France 11,970; 
United States 11, 562. 
Semimanufactures. ............. 16,4983 15,535 West Germany 6, 476; France 2,087; 
Sweden 1,109. 
Other n.e.s.: 
Ore and concentrate 1,086 496 West Germany 283; United States 54. 
Ash and residue of nonferrous metals: 
PY c 6,414 5,514 West Germany 
IJ tere cue dudes 33,512 43,227 Netherlands 28, 41. Sweden 7,692; West 
Germany 3, 528. 
Other n.e .es 18,853 11,522 bel Germany 6,476; France 2,087; Swe- 
NONMETALS d 
Abrasives, nat urallk2k3. 855 389 All to EEC nations. 
Asen... sous e ees RETE 1,008 280 France 146. 
Barite and witherite. ..................- 63 9 All to EEC nations. 
Boron materials: 
Crude natural borates............... 70 515 Do. 
Oxide and acid....................- 17 61 NA. 
Cement thousand tons 1.371 490 Netherlands 360; France 125. 
n iae uU SAL Qa 110,169 108, 536 Netherlands 82,273; West Germany 6,466; 
Kuwait 2,855. 
Clays = products 
e: 
Kaolin... ---------------- 1,069 1,456 France 515; Switzerland 842; Netherlands 
A e PUNIRE 5,854 8,898 Netherlands 2,852. 
p Other (including bentonite)...... 2,779 2,865 Netherlands 1, 972; West Germany 58. 
ucts: 
Refractory....................- r 52,850 75,482 Fan 46,742; Netherlands 11,085; Italy 
Nonrefractory.................- r111,916 188,948 Netherlands 64,045; France 38,398; West 


See footnotes at end of table. 


y 29,168. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS—Continued 
Diamond: 
Gem not set or strung 
thousand carats.. 4,904 
Industrial. .................. do.... 9,991 
Diatomite and other infusorial eart hs 292 
C61d]?⅛Üũ ˙ m0 km y 469 
Fertilizer and fertilizer materials: 
Crude: 
Nitrogenous. s 391 
Phosphatic. ..................- 18,087 
Potassic...............-..--.-- 827 
Ohr Osea tns 12,624 
Manufactured: 
Nitrogenous..... thousand tons r 821 
Phosphatie do.... 11, 988 
Potass ice do- r 911 
Other including mixed. . do 936 
Ammonia..............-....- do.... 148 
Graphite, natural......................- 33 
Gypsum and plasters____..-..---------- r10,811 
lll! eee thousand tons 442 
Mica: 
Crude including splittings and waste 73 
Worked including agglomerated split- 
TINGS pe AAA atq ce 395 
Pigments, mineral including processed iron 
OxldéB 252 bccce sec cleus s Re A MESS 175 
Precious and semiprecious stones, except 
diamond: 
Natural...........- thousand carats.. 776,467 
Manufactured do- 77 
Dust and powder do- 1,327 
J;.ĩÜö d NA Lc 6,556 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
thousand tons.. 1,511 
Worked: 
Slate... es do.... 2 
Paving and flagstone. - do 1 
Building stone do 7 
Dolomite, chiefly refractory grade 
do- 784 
Gravel and crushed rock... do.... 6,336 
Limestone (except dimension). do 853 
Quartz and quartzite do.... 84 
Sem Sand (excluding metal bearing) do 2,902 
u 
Elemental, all form 3,993 
Sulfuric acid... ..................... 69,365 
Talc, steatite, and pyrophyllite 11,749 
Other nonmetals, n.e.8.: 
Slag, dross, and similar wastes from 
iron and steel manufacturing 
thousand tons 2,443 
Slag and ash n.e.s____----_-_._._-__- r 119,447 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 134 


Carbon black and gas carbon r4,454 
See footnotes at end of table. 


1969 


5,479 
9,753 


399 

37 

157 
11.999 


6,927 
8, 276 


828 
1,948 
644 
1,140 
222 

11 
12,403 
489 


58 


39 
3,096 
5,674 

93,805 
14,345 


2,431 
153,911 


112 
4,567 


Principal destinations, 1969 1 


India 2,384; United States 882; Israel 722. 

United Kingdom 3,761; United States 
1,761; Switzerland. 1,275. 

EEC nations 376. 

All to EEC nations. 


NA. 
United Kingdom 2,905; Portugal 2,530; 
Switzerland 2,148. 


NA. 
Netherlands 3,361; West Germany 2,396. 


West Germany 240; France 195; mainland 
China 169. 
rns 866 West Germany 396; Ireland 
56 
United Kingdom 101; Japan 62; Nether- 
lands 58. 
France 596; West Germany 221; Turkey 


53. 
France 165; West Germany 38; Nether- 
lands 10. 
EEC nations 7. 
Netherlands 11,540. 
Netherlands 360; France 125. 


EEC nations 51. 


United Kingdom 190; West Germany 114; 
France 25. 


West Germany 53; France 49; United 
Kingdom 45. 


uc Germany 17,438; United Kingdom 
00. 


EEC nations 190. 

Israel 211; France 198; 
171. 

France 6,585. 


West Germany 


Netherlands 1,373. 
N Germany 1. 
N etherlands 3; France 2; West Germany 1. 


Netherlands 578; France 159; West Ger- 
many 99. 

5 3,367; Netherlands 2,732; West 
Germany 465. 

Netherlands 593; France 95; West Ger- 
many 38. 

ns Germany 16; Netherlands 10; France 


France 913; Italy 589; Netherlands 414. 


Netherlands 587; West Germany 525; 
Philippines 415. 
United Kingdom 36,606; France 29,745; 
est Germany 15, 345. 
Sweden 4,420; West Germany 2,320; 
France 1, 952. 


Netherlands 1,230; France 702; West Ger- 
many 481. 
Netherlands 127,523. 


Congo (Kinshasa) 62; EEC nations 44. 
Austria 3,610. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 1 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coal and briquets: 
Anthracite and bituminous 
thousand tons.. 1,167 923 France má West Germany 384; Nether- 
n e 
Briquets of coal.............. do.... 100 119 France 62; West Germany 41; Austria 8. 
Coke and semicoke. .............- do.... 328 382 France 132; West Germany 98; Sweden 58. 
Gas, natural and manufactured 55,570 119,708 Spain 34,950; United Kingdom 32,278; 
Argentina 15,218. 
Hydrogen, helium, and rare gases 778 2,337 United Kingdom 1,439; France 428; 
Netherlands 381. 
Peat, including litter.................... 282 300 EEC nations 239. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 1,114 240 West Germany 239. 
Refinery products: 
Gasoline do.... 13, 685 19,193 United Kingdom 7,823; West Germany 
3,869; Netherlands 2,494. 
Kerosine.. ..............do.... 4,843 6,409 West Germany 1,576; Netherlands 1,421; 
United Kingdom 1,395. 
Distillate fuel oil. do.... 13,920 24,183 le „ Netherlands 3, 287: 
weden 3,063. 
Residual fuel oil.......... do.... 21,946 30,723 Ships’ stores 16,250; United States 3,716; 
nited Kingdom 2,463. 
Lubricant᷑ss do 1.449 1.434 N aon 501; Switzerland 136; Italy 
Mineral jelly and waz do.... 5 2 NA. 
thép... ĩð2AA do.... 2,342 2,949 Netherlands 1,279; West Germany 451; 
United Kingdom 348. 
Mineral tar and other coal, petroleum 
or gas-derived crude chemical 118,357 116,825 West Germany 38,888; Netherlands 
24,137; France 20,674. 
t Revised. NA Not available. 


1 Source fails to give individual destinations for certain commodities shipped to European Economic Com- 
munity nations; however, where quantity of goods shipped is available it is listed. 


2 Less than A unit. 


Table 3.—Belgium-Luxembourg: 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Pf; 9m ˙¹ sie eee 
Oxide and hydrox ide 


W alloys, all forms: 


Unwrou gh 
Semimanufactures 


Antimony: 
Ore and concentrate. ............... 


Metal including alloys, all forms 

Beryllium including alloys, all forms 

kilograms.. 

Bismuth including alloys, all form 

Cadmium including alloys, all forms 
Chromium: 


Metal including alloys, all form. 
Cobalt oxides and hydroxides. . kilograms. . 
Copper: 

Ore and concentrate 


See footnotes at end of table. 


1968 


11,333 
12,161 


2,120 
159,424 
r 23,098 


11,106 


14 , 482 


r 87,128 


r 377,746 


r 8, 445 


1969 


17.879 
12, 966 
4,778 
176,452 
28,889 


18,124 
47 

300 
240 
764 


12,044 


85,168 
346 , 854 
12,298 


Imports of mineral commodities 


Principal sources, 1969 


Guyana 12,984; French Guiana 1,555. 
West Germany 11,800; Netherlands 548; 
France 502. 


France 1,415; Netherlands 919; Hungary 


808. 

France 58,250; United States 34,479; Nor- 
way 20,668. 

West Germany 14,916; Netherlands 6,760; 
France 4,078. 


Republic of South Africa 4,421; Morocco 
1,850; Bolivia 1,787. 
France 43. 


Mainly from European Economic Com- 
munity (EEC) nations. 
Saraca 119; West Germany 35; Nether- 


nds 80. 
Congo (Kinshasa) 406; Japan 108. 


Republic of South Africa 16,209. 
West Germany 302; France 129. 
United Kingdom 27; France 26. 


Canada 4,118; Australia 


United States 30,256; France 16,186; 
Netherlands 15,070. 

Congo (Kinshasa) 245,725; Peru 16,140; 
Chile 13,712. 

West Germany 5,865; Netherlands 2,554; 
France 1,646. 


8,240; Cuba 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Germanium including alloys, all forms 
Gold unworked or partly worked 

thousand troy ounces.. 
Iron and steel: 


Ore and concentrate Sirep roasted 


pyrite............ ousand tons.. 
Roasted pyrites. ............. do.... 
Metal: 
Ca Y o E senem muse do.... 
Pig Ton, sponge iron, pouce and 
Re en E O_... 
Ferroalloys. ............. do.... 
Steel, primary forms do.... 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions do e. 
Universals, plates and Gags 
O-... 
Hoop and strip........... do.... 
Rails and accessories TA S 
Wire aaaea E 


Tubes, pipes and fittings... d tm 
Castings and forgings..... do.... 


Ore and concentrate 


Unwrought. ............-...... 


Semimanufactures 
Magnesium including alloys, all forms: 
ee eee ees 
Unwrought. .....................-- 
Semimanufactures.. ................ 
Manganese: 
re and concentrate 


G ³˙ÜꝛꝛA 
Metal including alloys, all forms 
6- pound fiasks . 


Molybdenum including alloys, all forms 
Nickel: 
Matte, speiss, etc... aa 
Metal: 


Unwrought. ..................- 
Semimanufactures.............- 


Platinum-group metals including alloys, 
all form troy ounces.. 


Rare-earth including alloys, all forms 
Selenium..................-. kilograms.. 
Silver: 
Wastes and sweepings 
value, thousands. . 
Metal including alloys, all forms 
troy ounces.. 
qu ume elemental, including arsenic... . 
in: 
Ore and concentrate long tons 


See footnotes at end of table. 


1968 


62 
1,097 

r 26,937 
152 

288 

222 


123 
r 646 


450 


109 
180,723 
r 2,636 


11,903 
15,547 
r 870 


49 
r 933 
83 


306 , 943 


r 1,161 
r 35,043 
9,500 


$9,793 
35,163 
50 


6,407 
13 


1969 


10 
130,280 
3 , 285 


10,829 
14,915 
917 


97 
1,140 
89 


362 , 522 


43 ,476 
1,078 
6,200 

$8,985 

19,596 

87 


5,556 
7 


Principal sources, 1969 


Mainly from EEC nations. 
Switzerland 1,137; United Kingdom 175. 


France 13,378; Sweden 9,044; Brazil 1,844. 
France 94; West Germany 26; Spain 6. 


France 275; Netherlands 144; West Ger- 
many 127. 


West e rad 111; East Germany 47; 
France 2 

Norway 665 France 55. 

Netherlands 196; France 177; West Ger- 
many 124. 


France 247; West Germany 157; Nether- 
lands 34. 


West Germany 240; France 111; Nether- 
lands 54. 

France 27; West Germany 21. 

France 7; West Germany 2. 

West Germany 7; France 3; Netherlands 2. 

ic: Germany 56; Netherlands 30; France 


West Germany 4; France 4. 
Canada 34,595; Peru 31,392; Ireland 
20,548 


Netherlands 2,022; West Germany 589; 
Mexico 259; France 258. 


Netherlands 4,678; West Germany 2,693; 
Ghana 403. 
West Germany 5,542; France 2,894; 


United Kingdom 2. 186. 
West Germany 548; Netherlands 278. 


All from EEC nations. 
U.S. S. R. 830; Italy 187; Netherlands 32. 
Mainly from United States. 


ublic of South Africa 133,384; Congo 
R. Kinshasa) 81,469; India 69 229. 

Mainly from Netheriands 506. 

Republic of South Africa 108: France 55. 

Spain 4,351; Yugoslavia 1,450; Nether- 
lands 667. 

Netherlands 4; Austria 3. 


Canada 35; United Kingdom 23. 
E States 659; France 510; Nether- 


lan 

United Kin dom 700; France 239; Nor- 
way 

United Kingdom 123; West Germany 399; 
France 204. 


United EE 19,562; EEC nations 


France 972. 
N etherlands 2,700; United States 2,300. 


United States $5,621; Netherlands $2,654. 


Mainly from EEC nations. 
Sweden 81. 


Congo i 4,552; Rwanda 964; 
Burundi 39. 
West Germany 4. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Tin—Continued 
Metal: 

777 long tons 
Unwrought............-. do.... 
Semimanufactures........ do.... 

Titanium: 
Ore and concentrate 
e, onc ul mz eexsc 


Metal including alloys, all forms 


Tungsten: 
Ore and concentrate 


z Metal including alloys, all forms 
inc: 
Ore and concentrate 


Blue powder..................- 
Unwrought. ................... 


Semimanufactures.............- 

Other n.e.s.: 
Nonferrous ore and concentrate 
Ash and residue of nonferrous metal. . 


NONMETALS 
Abrasives, nat uraaaalkl 
Asbesto . etek REINES D. 


CG p AA Teana 
Clays and products: 
Crude: 
Keone scene coe 9n bue RE 


Other n.e .es 


Products: 
Refractory..................... 


Nonrefractofr 


Cryolite and chiol ite 
Diamond: 
Gem unset and unstrung 
thousand carats.. 


Industrial. .................- do.... 
Diatomite and other infusorial earths..... 
Feldspar and fluorspar. ................. 


Fertilizer and fertilizer materials: 
Crude: 


Nitroge nous 
Phosphatic...... thousand tons.. 


Other n.e.8.........-..........- 


Manufactured: 
Nitrogenous................... 


Phospha tick 
Potassi cc thousand tons 


See footnotes at end of table. 


1968 


108 

r 14 
622, 108 
2,678 


1,100 


r 1,133 
19,971 


r 257 
r 10,744 
r 179,985 


r 142,061 
61,116 


r 48,829 
72, 065 


130,781 
r 271,880 


r 96,646 
r 182,089 
286 


r 10,989 
r 10,5883 


5,940 
r 58,593 


23,104 
1,805 


r 59,879 
22 ,408 
240, 430 


r 3,230 
r 1,266 


r 154,599 


1969 


19 
3 ,333 


138 


47,309 
10,745 


16 


36 

29 

558 , 708 
3,895 


1,370 


1,317 
41,659 


188 
4,244 
242, 446 


165,419 
8 


6,101 
22,226 
48,395 


79,771 


182, 728 
306 , 902 


180,581 
228 , 426 
328 


20,608 
10,989 


4,230 
67.492 


28,481 
1,840 


67,199 
19,300 
218,933 


19,512 
1,098 


164.022 


Principal sources, 1969 


EEC nations 14. 

Congo N 1,777; Netherlands 918; 
Malays 8. 

Mainly rom EEC nations. 


Canada 45,544. 

West Germany. 5,969; Netherlands 1,886; 

. United Kingdom 1, 180. 

Netherlands 5; United Kingdom 5; West 
Germany 2. 


Congo nears) 24; United Kingdom 6; 
wan š 
Netherlands 14; West Germany 8. 


Canada 272,980; mnang 67,288; Congo 
(Kinshasa) 62, 707 

Netherlands 1 420; France 1,126; United 
States 697. 


West Germany 787; Netherlands 185; 
France 128. 

West Germany 1,1 

Congo (Kinshasa) 18 808: Australia 6,158; 
North Korea 5,871. 

Mainly from Netherlands. 


Morocco 1, 850; EEC nations 1, 180. 
West Germany 135,098; France 22,861; 
United States 19,273. 


West Germany 162,562. 

Canada 41,408; Republic of South Africa 
11,315; U.S.S.R. 

France 3,788; Wet Donius 2,082. 

Netherlands 18, 493. 

West Germany 28, 953; Netherlands 9,908; 
France 7,996. 

France 39,269; Netherlands 88,293. 


United Kingdom 84 055; 19 Germany 
47,210: Netherlan 

West Germany 166, 8665 pm 54,640; 
Netherlands 34, 317. 


West Germany 76,597; Austria 17,942; 
France 15,355. 

Netherlands. 106,968; West Germany 
55,445; Italy 25, 552. 

Denmark 323. 


United Kingdom 14,959; Ireland 1,437; 
Israel 663. 


United Kingdom 7,896. 
United States 1, 500; France 1,062. 
Nor 28,942; France 19,267; Finland 


All from Chile. 
1, 426; United States 327; 
(41 


France 42, 772; West Germany 23, 944. 
Netherlands 15,071; France 1, 884; Peru 


France 113,808; West Germany 108,788; 
Netherlands 26 ,412. 

United States 15, 702; Netherlands 3 Fia 

France 610; West Germany 236; U. 8.8. 

France 88, 554; West Germany 41,483; 
Netherlands 24, 582. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued | 
Graphite, natural......................- 729 874 France 473; West Germany 122; United 
Kingdom 107. 
opsum and plasterss r 446,233 458,723 France 384,959; West Germany 67,951. 
M6222 ob AE EE EAE 113,586 160,938 France 143, 366; West Germany 16 405. 
Magnes itte 4,601 9,760 Brazil : 880; Czechoslovakia 1, 997; Aus- 
tria , 
Mica, all form r 1,865 3,035 Malagasy cep? 1,445; United King- 
dom 556; India 421. 
Pigments, mineral including processed iron 
oxides: 
Natural, crude. .................... 563 801 Mainly from EEC nations. 
Processed iron oxide s 6,158 7,299 West Germany 6,698. 
Precious and semiprecious stones, except 
diamond: 
Natural and manufactured 
thousand grams... 8,476 6,250 EEC nations 2,192; re haa States 1,441; 
United Kingdom 1.2 
Dust and powder. value, thousands.. 82, 248 32, 754 Ireland $1,190; United Stites $925; United 
| Kingdom $193. 
Pyrite, gross weight. 352,712 893,144 Forte 208,074; Spain 106,597; U.S.S.R. 
Salt and brine... ......... thousand tons 1,140 1,165 West Germany 576; Netherlands 537; 
United States 27. 
Sodium and potassium compounds, n.e.s.: 
Caustic 80da......................- 30,908 52,305 Netherlands dd 648; Sweden 13,146; West 
Germany 8 
Caustic potash.._....-..---.--.---- 432 447 France 191; West Germany 176. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 128,762 134, 387 e Italy 20,563; Portugal 
Worke!k‚l‚.‚.‚„ s ecu 87,633 40,458 eoe ,952; Italy 12,274; West Ger- 
many 
Denn 42d messe ve ince 46,190 21,108 France 9, 190; "West Germany 7,784. 
Gravel and crushed rock 
thousand tons.. 74,192 5,175 Netherlands 2,862; France 1,037; West 
: Germany 746. 
Limestone except dimension 81,628 168,060 France 94,008; United Kingdom 65,978; 
West Germany 8,067. 
Quartz and quartzite................ 17,365 50,954 West Germany 42 879; Netherlands 3, 632; 
Norway 2,532. 
Sand excluding metal bearing 
thousand tons. . 7,801 8,993 Netherlands 7,706; France 694; West Ger- 
many 577. 
Sulfur: 
Elemental. .......................- r288,676 308,798 United States 224,058; France 25,286; 
Netherlands 19,7 52. 
Sulfur dioxide...................... 6,974 8,549 West Germany 336. 
Sulfuric acid....................... 106,177 156,762 West Germany 123,783; Netherlands 
. 24,865; Sweden 6,337. 
Talc, steatite, soapstone, and pyrophyllite. 29,659 82,912 ier i 9,746; Australia 7,386; Aus- 
tria 5,390. 
Other nonmetals, n.e.s.: 
Mineral substances 84,166 87,176 br s cm 31,480; West Germany 
Slag, dross, and similar wastes, not : 
metal bearing: 
Slag from iron and steel manufac- 
turning... n 8 205,741 216,683 Netherlands 97,891; France 87,295; West 
Germany 31 488. 
Slag and ash, n. e. ss 135,867 137,026 United States 136, 786. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 4,255 8,549 TAG and Tobago 1,340; United States 
Carbon black and gas carbon 120, 622 23, 647 . Sean 7,693; Netherlands 7,202; 
nce 5,7 
Coal and briquets: 
Anthracite and bituminous 
thousand tons. . 6,737 6,667 West Germany 3,448; United States 1,003; 
Netherlands 932. 
Briquets of anthracite and W 
Ovens 355 317 Netherlands 276; West Germany 40. 
Lignite and lignite briquets . do 98 120 West Germany 119. 
Coke and semicoke. .............- do.... 4,471 5,239 West Germany 4,317; Netherlands 343; 
France 302. 
Gas, hydrocarbon: 
Natural... ------------- do.... 1.254 2, 668 1 2,579; West Germany 70; 
nce 1 
Manufactured NA NA All from France. 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Hydrogen, helium and rare gases 1,588 2,148 er rw West Germany 426; Nether- 
n e 
Peat and peat briquets.................. 51,308 60,634 ä 37,093; West Germany 
Petroleum: dis 
Crude and partly refined 
tho usand 42-gallon barrels.. 178,189 210,559 iran eret Libya 45,431; Saudi Arabia 
Refinery ow : 
Gasoline do- 518 557 Netherlands 245; Italy 86; U.S. S. R. 71. 
N 8 0..-- 122 56 Nernetiande 28; Italy 15; United Kingdom 
Distillate fuel oil. do 1.491 1.255 Netherlands 582; Italy 256; East Ger- 
Residual fuel oil.......... do.... 1,919 1,987 Netherlands 1, ,002; West Germany 344; 
nce 
Lubricants.............. do.... 222 224 Netherlands 57; United States 48; West 
Germany 40. 
Mineral jelly and wax..... do.... 7 9 West Germany 3; France 3; Netherlands 1. 
Other 1................-.. do- 114 141 United States 81; France 35; Netherlands 
Mineral tak 41,829 35, 853 


Netherlands 27,826; France 4,261; West 
Germany 4,202. 


NA Not available. 


r Revised. 
1 Includes nonlubricating oil, petroleum coke, pitch coke, petrolatum, and other petroleum wastes. 


COMMODITY REVIEW 


Metals.—Nonferrous.—Important mergers 
took place in the nonferrous metal indus- 
try in 1970. Société Général Métallurgie 
de Hoboken, the largest producer of non- 
ferrous metals in Europe, absorbed the 
Usines a Cuivre et à Zinc de Liege. In the 
middle of 1970 Métallurgie Hoboken ac- 
quired Compagnie des Métaux d' Over- 
pelt-Lommel et Corphalie S.A. The impor- 
tant position of the Métallurgie 
Hoboken-Overpelt group, a subsidiary of 
the Société Générale de Belgique, is shown 
by the following combined capacities (in 
metric tons) of the entity: copper 400,000; 
zinc, 100,000; lead, 125,000; tin, 6,700; co- 
balt, 5,000; silver, 1,800; cadmium, 300; 
sulfuric acid, 240,000. The company is a 
large producer of many other metals and 
is reported to offer one of the most com- 
plete ranges of metals in Europe. It will 
have about 7,000 employees and funds of 
$100 million. 


Steel—Two major steel companies 
merged in June 1970. Cockerill-Ougrée- 
Providence and Métallurgique d' Espér- 
ance-Longdoz approved a merger that has 
been under negotiation for over a year. 
The combined production of the two firms 
is about one-half of the national total. 
The gross value of the new company's 
plant and equipment is about $640 mil- 
lion. The headquarters are at Liege, and 


the various iron and steel works, wire and 
rolling mills, mechanical engineering and 
metal construction departments, shipyards, 
collieries, and kilns are scattered through- 
out Belgium and northern France. The 
combined payroll is about 40,000 employ- 
ees. 

The  Cockerill-Ougrée-Providence-Espér- 
ance-Longdoz group produced 6,134,120 
tons of steel in 1970. Société Sidérurgique 
Maritime  (Sidmar) produced 1,826,000 
tons and the Forges de Thy-Marcinelle, 
Hainaut-Sambre, and Boel companies pro- 
duced 4,385,000 tons. The large group 
headed by Cockerill is raising its capacity 
to 7 million tons per year. The Belgian 
steel companies are planning large expan- 
sion and modernization programs and by 
1975 are expected to have invested about 
$600 million in new plants and equipment. 
New investment in the steel industry dur- 
ing 1970 was estimated at about $130 mil- 
lion compared with $132 million in 1969 
and only $74 million in 1968. 

Mineral Fuels.—Coal—The rationaliza- 
tion of the domestic coal industry contin- 
ued as scheduled, with coal production in 
1970 decreasing by about 14 percent to 
11,358,000 tons. By 1975 coal production is 
expected to decrease to about 9 million 
tons, and the number of collieries will be 
reduced from 24 now in operation to 15. 
In 1925 there were about 250 active coal 
mines in Belgium, and by 1960 only 75 
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mines were in operation. In the past dec- 
ade the number of operating mines has 
been reduced to about one-third. 

Of the 7.8 million tons of coking coal 
consumed by the steel industry, 4.3 tons 
was from domestic sources, 1.8 came from 
Germany and 1.7 was from other countries. 

Petroleum.—Agreement by the Belgian 
and Dutch Governments for construction 
of a crude oil pipeline from Rotterdam to 
Antwerp has insured the future growth of 
the refining and chemical industries in 
Belgium. The pipeline will be operated by 
the Rotterdam-Antwerpen Pijpleiding 
(Nederland) N.V. Oil companies partici- 
pating in the pipeline project are British 
Petroleum (BP), Esso, Chevron, and Mar- 
fina (part of the Petrofina concern). The 
pipeline, expected to start operations in 
1971, will have an initial capacity of 24 
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million tons of crude oil per year; capacity 
will later be increased to 40 million tons.? 

Nuclear Energy.—Nuclear power is ex- 
pected to supply 10 percent of Belgium's 
energy requirements in the near future. 
The Groupement Général du Combustible 
Nucleaire was formed by the association of 
Belgonucleaire, the authority in charge of 
atomic power development, and five mem- 
ber companies of the Société Générale des 
Minerais. This organization will offer its 
services and knowledge to prospective pro- 
ducers and users of nuclear power. A plant 
for the production of nuclear fuel, based 
on plutonium for fast reactors, was being 
constructed at Dessel and is expected to 
begin operating in 1972. Métallurgie et 
Mécaniques Nucleaires was preparing to 
supply fuel to the atomic power stations at 
Doel, Chooz, and Tihange.3 


LUXEMBOURG 


The iron and steel industry continued to 
be the backbone of Luxembourg's econ- 
omy. The rate of growth of the Luxem- 
bourg economy slowed in 1970 compared 
with the 1969 expansion. The gross na- 
tional product increased by only 3.5 per- 
cent in 1970 compared with 7.0 percent in 
1969. The slowdown was attributed mainly 
to the decline in international demand for 
Luxembourg steel during the last 6 
months of 1970. The Government efforts 
towards industrial diversification have re- 
sulted in the establishment of nonsteel in- 
dustries. The 4-percent increase in in- 
dustrial production from the  nonsteel 
sector more than offset the small decline 
in steel production and resulted in a 1.5- 
percent increase in overall industrial pro- 
duction. The only booming sector of the 
economy was investment, which increased 
in 1970 by 17.5 percent, a slight increase 
over the 16-percent increase realized in 
1969. The increased investment was attrib- 
uted to the modernization of the steel in- 
dustry and the installation and expansion 
of plants and commercial buildings. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—Steel produc- 
tion accounted for about 50 percent of 
Luxembourg's industrial production in 
1970. The country has two steel producers: 
Aciéries Réunies de Burbach-Eich-Dude- 


lange S.A. Luxembourg (ARBED), which 
accounted for about 90 percent of the total 
production in 1970, and S.A. Miniére et 
Métallurgique de Rodange (MMR), which 
produced about 10 percent. Luxembourg's 
per capita steel output of 16 tons per per- 
son is the highest in the world. In con- 
trast, per capita output in Belgium is 1.8 
tons; in Germany, 0.8 ton; in the United 
States, 0.6 ton; and in France, 0.4 ton. 
ARBED and the Continental Ore Corp. 
of New York established Continental Al- 
loys S.A., with a ferroalloy plant located in 
Dommeldange, close to Luxembourg City. 
The $25 million plant started operations 
in September 1970. ARBED also an- 
nounced plans to construct a $10 million 
steel cord plant near Bettembourg, south 
of Luxembourg City, in collaboration with 
another U.S. firm, National Standard Co. 
of Niles, Mich. This plant is scheduled to 
go on stream in 1971. Other developments 
include the construction of a new bloom- 
ing mill by MMR, which it hopes to have 
in operation during 1971, and construction 
by Air Liquide of the world's largest 
plant for making industrial oxygen to sup- 
ply Luxembourg's increasing use of oxy- 
gen-based steel refining processes.4 


2 U.S. Embassy. The Hague, Netherlands. State 
Department Dispatch A-148, Apr. 29, 1971, 9 pp. 

3 Mining Annual Review. June 1971, pp. 
463—464. 

* U.S. Embassy. Luxembourg. State Department 
Dispatch A-105, Dec. 2, 1970, 6 pp. 
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Table 4.—Luxembourg: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Iron ore and concentrate 6,398 6,311 5,722 
Fig i iron (including blast furnace ferroalloys ,908 4,872 4,814 
kar. % Á————— —— —Ó P 4,834 5,521 5,462 
Sonnet EE D ERE dg e 8,771 4,812 NA 
NONMETALS 
Cement, % ³˙Ü0Üĩ.n......... ð ⁰ E CE Hec amSE 191 207 245 
Clays, COPY so sia iens eee ee dete eee mai metric tons NA 1,688 NA 
Gypsum and e uc“, ew DONE ad eiu do 16,365 9,189 5, 062 
Fertilizers manufactured, phosphatic: 
Thomas slag, gross weight J CPUS ĩð2ül K eee 730 964 795 
Other, phosphorus pentoxide content 110 120 NA 
Stone, s quartzite, and glass aanldddſdgſg cubic meters.. 25,000 18,100 15,400 
tong, saod and gravel, n. e. s.: 
— ——— Á— "oe 24 18 17 
Other e . OD M E M ENEE NA 712 614 
Stone: 
Building stone: 
Rough cut.......................- thousand cubic meters 20 19 8 
Facing: cl eee eee thousand square meters et 50 50 42 
Cut stone, erudgqdedu LLL LLL l.l Lll... cubic meters..  *1,000 879 539 
Crushed rock do.... 150 417 248 
(9154 E TRE E A OT NA 178 NA 
Dolomite n.6.8.. od. soc cc cee Rm RE 170 284 825 
Limestone dd ⁵ 28 25 14 
Paving block thousand pieces 88 87 36 
MINERAL FUELS AND RELATED MATERIALS 
Coke, as “(» ³ĩ ˙¹w0w.wqʃ.ỹ ess esol ⁰⁰ 10 10 zs 
Manufactured gas million cubic feet. 848 812 NA 
e Estimate. > Preliminary. r Revised. NA Not available. 


The Mineral Industry of Bolivia 


By V. Anthony Cammarota, Ir.“ 


The contribution of the mineral indus- 
try to the gross domestic product (GDP) 
of Bolivia again showed a decrease, from 
12 percent in 1969 to 11 percent in 1970. 
Both the petroleum and mineral segments' 
contributions decreased. The mineral in- 
dustry, however, accounted for 95 percent 
of the total value of Bolivia's exports. 


In a press conference on October 10, 
President Juan Torres stated that there 
was no danger of devaluation and that the 
government would take measures to guar- 
antee economic and monetary stability. He 
stated that the decree, which recognized 
the paying of indemnification, would not 
be abrogated. With regard to future na- 
tionalizations, his regime would promwul- 
gate a law calling for nationalization of 
foreign capital that monopolized economic 
and commercial activities. 


A list of Supreme Resolutions (S. R.) 
and Supreme Decrees (S.D. passed in 
1970 affecting the mining and smelting in- 
dustries follows: 


S.D. Number 09082, February 2, 1970: 
The first article of this decree changed ex- 
port taxes on concentrates of wolfram, an- 
timony, and copper. At market prices of 
$24, $5, and $362 per long ton of wolfram, 
antimony, and copper concentrates, respec- 
tively, there is no tax. Article two reduced 
export taxes on copper concentrates below 
30 percent copper content for 2 years start- 
ing February 2, 1971. Article three stated 
that when prices of wolfram, antimony, 
and copper exceed those limits of Article 
one, there will be a tax of 38 percent on 
the difference between the high price and 
the price at which the mineral pays no ex- 
port taxes. 


S.D. Number 09138, March 10, 1970: 
States that the Mutun iron and manganese 
mineral deposit, close to the Brazilian bor- 
der, may only be mined and concentrated 
by the State, and ordered Corporación Mi- 


nera de Bolivia (COMIBOL) to invest 
$500,000 to install ore-cleaning equipment 
and start mining operations. 

S.R. Number 152002, March 12, 1970: 
Authorizes formation of a commission to 
plan, develop, and promote an iron and 
steel industry. 

S.R. Number 152157, April 6, 1970: The 
Bolivian Government approved a toll con- 
tract with Gulf Chemical and Metallurgi- 
cal Corp. to smelt 15,000 long tons of tin 
from COMIBOL. 

S.D. Number 09175, April 18, 1970: In 
most cases allows laborers fired for politi- 
cal union activities since 1965 to return to 
their jobs. 

S.D. Number 09231, May 25, 1970: 
Grants Shaft Sinkers (Pty) Ltd. a South 
African company, the contract to sink a 
new shaft at the Corocoro copper mine. 

S.D. Number 09233, May 25, 1970: Ap- 
proved a $5 million credit from the Devel- 
opment Corp. of South Africa to COMI- 
BOL to pay Shaft Sinkers for the shaft. 

S.R. Number 152875, May 7, 1970: 
Recognizes that Scurry Rainbow Bolivia 
Limitada fills all legal requirements to op- 
erate in Bolivia in the mining and petro- 
leum industry. 

S.D. Number 09359, August 20, 1970: De- 
termines that producers of minerals and 
ore concentrates in general that are 
smelted in Bolivia shall pay export taxes 
to the State through Empresa Nacional de 
Fundiciones (ENAF) at the time of deliv- 
ery to ENAF. National smelters are freed 
from paying export taxes on their metallic 
exports. 

S.D. Number 09360, August 27, 1970: 
Changes S.D. Number 08916, of September 
3, 1969, which permitted ENAF to capital- 


n Physical scientist, Division of Nonferrous Met- 
als. 

? Where necessary, values have been converted 
from Bolivian dollars (B$) to U.S. dollars at the 
rate of B$11.885 — US$1.00. 
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ize itself at $4 million by retaining part of 
the export taxes. The $4 million is in- 
creased to $7.8 million. ENAF is allowed 
to retain 30 percent of the export taxes 
from the minera] concentrates which 
ENAF buys from COMIBOL and 100 per- 
cent of the export taxes derived from con- 
centrates that ENAF buys from the Banco 
Minero de Bolivia (BAMIN) and private 
mining companies. 

S.R. Number 153985, July 21, 1970: 
ENAF is authorized to acquire 2,000 metric 
tons of petroleum coke from the United 
States through the services of the Continen- 
tal Ore Corp. (The price was reported as 
$28.50 per ton.) 

S.D. Number 09434, November 4, 1970: 
Approves and ratifies agreements with 
Hungary on economic, scientific, and tech- 
nical cooperation. 

S.D. Number 09463, November 16, 1970: 
Reestablished the salaries of COMIBOL's 
work force and contract prices to what 
they were in May 1965. This move is esti- 
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mated to increase COMIBOL's costs about 
$2.5 million annually. 

S.D. Number 09478, November 28, 1970: 
Modifies Chapter V, Title IV, and Chapter 
II, Title IX, of the first book of the Min- 
ing Code. The change reserves for the 
State the right to install and own smelters 
and refineries, but private enterprise may 
continue its current smelting practice 
within limits of present installed capacity. 
There are no important private smelters in 
Bolivia. In addition, the old version of Ar- 
ticle 77 of the Mining Code, which guar- 
anteed small miners equal or better terms 
for their mineral concentrates compared 
with those from smelters abroad, has been 
withdrawn. The combination of this De- 
cree, which enables ENAF to determine 
the prices it will pay for the ores, and S.D. 
Number 18950, of October 6, 1969, which 
gave ENAF the right to choose which 
producers must deliver their concentrates 
to the national smelter, places the mining 
industry in the hands of ENAF. 


THE MINERAL INDUSTRY OF BOLIVIA 


PRODUCTION 


Production of most metals and nonmet- 
als showed little change from the previous 
year. The notable exceptions were substan- 
tial increases in iron ore, 139 percent; sil- 


ver, 13 percent; and zinc, 77 percent. Gold tion. 


Table 1.—Bolivia: 


(Metric tons unless otherwise specified) 
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and sulfur production decreased 39 and 55 
percent, respectively, from 1969 levels. The 
only significant change in mineral fuels 
was a 40- percent drop in crude oil produc- 


Approximate production of mineral commodities 


Commodity ! 1968 1969 1970 » 
METALS ? 
Aluminum, bauxite and concentrate nns 19 
Antimony: 
Mine output, metal contenuꝶ ttt 2 11,117 ? 18,187 11,766 
Meta PREMIER 47 2 83 
Beryllium, beryl concentrateezü ö 2222 22 22 LL LLL Ll. l l.l. .- d bn t. enc ET 
Bismuth: 
Mine output, metal content 611 607 608 
Metal. i250 ß . .. dE Mira de 3 8 
Cadmium mine output, metal content e - 2. l.l. LLL... l. NA 85 69 
Copper: 
Mine output, metal contennn eee 7,181 7 18 8,759 
Gold mine output, metal content 33333. troy ounces.. 69,081 r 49,854 30, 608 
))) tee see cee sea See See ee cee cee 1,765 4,217 
Lead: 
Mine output, metal content ie 21,684 24,708 25,897 
Metal including alloy 20 2 8 
Manganese ore, gross weignlnnttk kk „„ 84 
MC ĩ ⅛”ww ð v ͤ⁰yʒ ci 8 76- pound flasks. . 134 68 12 
Silver mine output, metal content thousand troy ounces. . 5,180 6,018 6,816 
n: 
Mine output, metal content long tons.. 28,945 29,415 28 , 787 
Metal including alloys. .........................-.....- dosscs 8 4 301 
Tungsten mine output, metal content 1,771 1,841 1,845 
Zinc mine output, metal content 11,223 26,195 46 , 483 
NONMETALS 
J ͥͥ⁴¹³ðQd ⅛ ⁰ũ ⁰ ᷣ——.— ˙ß!Dn! 8 | Rm NA 
Coment.-. .. ococueccocudüsnccelcd thousand tons 71 80 115 
Gypsum, neee dede dod 1,600 3,613 "d 
tas rhe HE EP HMM 
Sulfur, elemental? .......... 22222222 Lc LL LLL 2222222222 2222-2 22a- 85,429 86,219 16,313 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural: 
Gross production. ....... 222 2 cL LLL LLL L2- million cubic feet.. 82,688 28,409 29 , 000 
Mrbgetalhhh eee vau do.... 400 400 400 
Natural gas liquids: 
Natural gasoline... ................- thousand 42-gallon barrels.. NA NA 95 
Liquefied petroleum gas____...___........._.-.--------- do.... NA NA 32 
Petroleum: 
Crude ollwuùſui i LL LL LLL sss L2 2222222222 do 14,974 14,759 8,820 
Refinery products: 
Gasoline and naphtha__.___.___._------------------ do.... 1,652 1,846 1,870 
Kerosine and jet fuel do.... 740 808 898 
Distillate fuel oll do 624 958 1.583 
Residual fuel oil) do.... 1,020 958 : 
Liquefied petroleum gas do 2 27 86 
übten 8 do 51 47 
/)» ͥͥu“ͥſſſͤ ͤ d wees eee 993 177 3 4 
Refinery fuel and losses do- 128 127 
JJJöÜÜ.Ü aaa LILoel ils do 4,234 4,433 4, 565 
e Estimate. P Preliminary. t Revised. NA Not available. 


1 In addition to the commodities listed, salt and a variety of crude nonmetallic construction materials such 
as clays, stone, and sand and gravel are produced, but information is inadequate to make reliable estimates of 


utput levels. 
0 tp evels 


nless otherwise specified, data shown represent the sum of production by COMIBOL and exports by 


medium and small mines. 
Exports by medium and small mines only. 
4 Contained in zinc concentrates produced by COMIBOL for export. 


š Sum of placer production, COMIBOL production (in ores and concentrates of other metals), and medium 


mines' exports (in ores and concentrates of other metals). 
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TRADE 


Preliminary figures indicated an export 
value for minerals of $172 million (f.o.b.) 
and $9 million for petroleum. This is an 
increase over 1969 figures of $32 million 
for the former but a decrease of $16 mil- 
lion for the latter. 

For the first year since nationalization of 
the mines in 1952, the privately owned or 
operated mines exported more in dollar 
value than COMIBOL. The greatest value 
gain in 1970 was in the export of anti- 
mony, about $20 million more in 1970 
than in 1969. In 1970 there were 1,573 met- 
ric tons less of antimony exported com- 
pared with 1969. COMIBOL does not mine 
antimony. The tin portion of the total ex- 
port market declined to 44 percent. On a 


Table 2.—Bolivia: 


weight basis, tin continued to be a major 
metallic export, although down slightly 
from 1969. 

The relation of mineral trade to total 
trade for 1968—70 is tabulated as follows: 


Value (million dollars) 


Mineral Total 
commodity commodity 
trade trade 
MED (f.o.b.): 
1988 8 143 150 
1969 E 165 173 
19100 8 181 193 
"por (c.i.f.): 
1968..........---.-- NA 158 
199 ea NA 158 
19870. AAA cee NA e 160 
e Estimate. NA Not available. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Antimony: 
In ore and concentrate 11,070 
Metal including alloys, all forms 47 
BOQ lf«§öO ; ³ðV³AAA 8 1,809 
355 in ore and concentrate 575 
Cop rin ore and concentrate 6,930 
————————— e —QM troy ounces.. 145 
ion ))ͤõ.ÜÜ˙Üðà⁵]. AAA 
Lead in ore, concentrate, and metal 3 22, 326 
Mercury 76-pound flasks.. 184 
Silver in in ore and concentrate 
thousand troy ounces.. 5,180 
TilsncccoBScoxdbuaewsnuodck ee long tons.. 28,945 
Tungsten in ore and concentrate 1,811 
Zinc in ore and concentrate 11,785 
NONMETALS 
33 jöͤͥͤ 88 1 
22222 ³ĩðVAA ³ 8 1, 600 
Sattar S elemental ni LC Ad M TEE 85,429 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum, crude 
thousand 42-gallon barrels.. 10,829 


1969 Principal destinations, 1969 


Many to United States. 
o. 


669 Peru 517; United States 1 

Japan 4, 250; United Suter 2. 099. 
Mainly to United States. 

All to Argentina. 

United States 18,880; ial a 2,914. 
Mainly to United Sta 


rure 5 8,718; United Kingdom 
M ainly to United Kingdom. 


Mainly to United States 
Japan 18,291; United States 1,972. 


All to Brazil. 
Mainly to Chile. 


10,068 United States 6,846; Argentina 3,222. 


COMMODITY REVIEW 


METALS 


Antimony.—An official Czechoslovak del- 
egation arrived in Bolivia in late 1970 to 
determine how the Czechoslovaks might 
collaborate in the building of a 5,000-met- 
ric-ton antimony smelter in Vinto, near 
Oruro. If the Bolivian Government ap- 
proves the credit conditions offered by 
Skoda, the Czechoslovak company, con- 
struction of the smelter may begin in 1971. 
The estimated cost of the smelter is re- 
ported to be about $5 million. 


Hibino Metals, a Japanese consortium 
which had signed a letter of intent with 
Empresa Minera Unificada, S.A. (EMUSA), 
offered to build and finance an antimony 
smelter in Tupiza, closer to the larger an- 
timony producers. However, Hibino’s pro- 
posal agreed to furnish only engineering 
and technological “know-how,” whereas the 
Czechoslovaks offered technology, machin- 
ery, and financing. 

A Yugoslav mission representing the 
Rudarsky Beograd de Zemun-Jugoslavya 
Co. was to make a feasibility study 
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financed by the Small Miners Association 
and BAMIN to install an antimony con- 
centrating plant in Tupiza. 

Bismuth.—Cerro de Pasco Corp., a sub- 
sidiary of Cerro Corp., has signed a con- 
tract with COMIBOL for bismuth and 
copper concentrates. These supplies would 
be used as supplementary feed for Cerro’s 
Oroya smelter in Peru. 

There were no plans for expansion of 
production during 1970 from the 500 tons 
of contained bismuth over the past year or 
so. There have been, however, some devel- 
opments in its distribution pattern. COMI- 
BOL has reportedly cut the usual tonnage 
of concentrates it supplies to Cerro and 
Philipp Brothers Corp., by about 40 per- 
cent, so that between them they received 
350 tons of bismuth in concentrate. The 
remaining 150 tons is being refined on a 
toll basis for COMIBOL by Sidech in Bel- 
gium. The bismuth will be marketed di- 
rectly by COMIBOL under its own brand 
name. 

The new COMIBOL bismuth smelter at 
Telemayer was under construction during 
1970, and should be ready to produce 98 
percent bismuth metal by the end of 1971. 
The $1.1 million facility has a capacity of 
400 tons per month of ore, from which 
about 70 tons per month of bismuth metal 
will be recovered. 

Bismuth production from the important 
Tasna mine, which is part of the Quech- 
isla group in southern Bolivia, shows signs 
of decreasing, mainly because of lower ore 
grade. There has been almost no explora- 
tion for new bismuth mines, and no devel- 
opment of new bismuth properties. 

Gold.—The dredge of South American 
Placers, Inc. (SAPI), at Teoponte, sank 
during a rain squall in January. The 
dredge was raised in June, but because of 
guerrilla activities, it did not begin opera- 
tions until August. As a result of these de- 
lays, production by SAPI was only 8,430 
troy ounces of gold and 347 troy ounces of 
silver. Tipuani cooperatives produced 
15,265 ounces of gold, and other Sucre co- 
operatives produced 350 ounces of gold. 

Iron Ore.—COMIBOL was scheduled to 
start mining the Mutun iron deposit, lo- 
cated in Santa Cruz near the Brazilian 
border, in September 1970. A concentrating 
plant was shipped from Oruro to the site 
and assembled. Upon completion of the 
plant, a road would be constructed from 
Mutun to Puerto Busch on the Paraguay 


143 


River. The Minister of Mining and Metal- 
lurgy stated that a trial shipment of 60,000 
tons of hematite will be shipped to Argen- 
tine smelters in San Nicolas, 1,000 miles 
downriver from Puerto Busch. 

Tin.—In September ENAF inaugurated 
the country’s first tin smelter on a trial 
basis at Vinto. Regular production was 
scheduled for January 1971. Output may 
reach 7,500 tons in 1971, with later ex- 
pansion to twice that capacity. The refined 
metal produced by electrolysis will be 
99.9-percent pure. The $15 million plant, 
built by West Germany’s Klockner-Hum- 
boldt-Deutz, took 4 years to build. 

ENAF assigned obligatory quotas to four 
private mines and COMIBOL for supply 
of tin concentrates. The schedule called for 
ENAF to receive 9,490 tons of concentrate 
containing over 40 percent tin, for the first 
6 months of operation. Most of the ore 
would come from COMIBOL mines. The 
private mines assigned supply quotas were 
Estalsa, Barrasquira, Totoral, and Cerro 
Grande. These mines were selected from 
among the country’s tin producers because 
their quality of concentrate fits ENAF's 
needs. The amount was fixed arbitrarily, 
based on each company’s output and 
ENAF's demand. The companies cannot 
export until they fill the ENAF quota. 
However, ENAF is supposed to match or 
improve the best price the companies can 
get in the world market. 

ENAF obtained a loan from Denmark to 
purchase material and equipment for its 
smelting operations. A previous Danish 
loan of $1.8 million was used to pay for 
Danish tin anodes to be used in the elec- 
trolytic refinery of the Vinto smelter. 

Bolivia and the Soviet Union signed a 
tin contract that calls for the sale of 800 
tons of tin and another 2,400 tons of tin 
concentrate during the second half of 1970. 

COMIBOL's total costs to place 1 pound 
of tin in the world market rose from $1.34 
per pound in 1969 to $1.46 per pound in 
1970. Much of this increased cost can be 
attributed to a labor force increase of 
about 1,000 workers. Major financial losers 
are the San José and Colquiri mines. 

COMIBOL announced that "Williams 
Harvey & Co., the United Kingdom smelt- 
ing subsidiary of Consolidated Tin Smelt- 
ers, would accommodate 22,000 tons of tin 
concentrates during 1970, and that excess 
COMIBOL production would be processed 
by other companies. COMIBOL signed a 
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contract with Gulf Chemical and Metal- 
lurgical Corp. to refine 15,000 tons of Bo- 
livian tin concentrates at the rate of 1,000 
tons per month to produce 7,000 tons of 
fine electrolytic tin at the Texas City, 
Tex., smelter. The metal will be branded 
as "Double Circle—COMIBOL Bolivia" 
and sold by COMIBOL in the United 
States. 

Several expeditions headed by geologists 
of COMIBOL and the Servicio Geológico 
de Bolivia are exploring river beds in the 
eastern part of the Pando Department for 
alluvial tin deposits similar to those found 
in Rondónia, Brazil. The only mode of 
transportation into the region is airplane, 


Table 3.—Bolivia: 
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and therefore very expensive for the trans- 
portation of equipment and supplies. 

The Albert Funk Institute of East Ger- 
many sold to the University of Tomas 
Frias and COMIBOL the Lange Bartel 
process of flotation and volatilization for 
low-grade tin concentrates. There are re- 
portedly 70 million tons of 0.44 percent tin 
material in dumps and alluvial and talus 
deposits in Potosí. The East Germans are 
proposing the construction of a $20 mil- 
lion flotation and volatilization plant to be 
amortized in 20 years. No capacity for the 
plant was given, although 4,000 tons of 
fine tin in concentrate form is considered 
possible annual production. 


Exports of tin by grades, groups, and companies, 1970 


(Kilos of contained tin) 


Medium BAMIN BAMIN 
Grade COMIBOL mines (medium) (small) Other Total 

0 to 10............- 123,164 74,820 17,269 59 214,812 
10 to 175757. 58,864 26,400 6,691 57,208  J........- 149,158 
15 00 1,047, 225 445, 504 73,407 920,951 88, 557 2, 575, 644 
20 000;öo 8 652,875 1, 542, 879 24, 998 524, 217 63,997 2, 808, 466 
25 to 00. 733,381 678, 664 5,762 188,18 1,600,930 
30 to 35. 581 , 542 899,939 . ......... 72,408  ........- 1,008, 889 
85 to 400 1,702,969 904, 857 134,88 2, 742, 654 
40 to 45. 2,464,127 957,772 - nuces 818,781 . ......... 3,735, 680 
45 to 50. 4, 954, 875 467,787 608,794 . ........- 6,020,956 
50 to 5555 1,725, 678 429,02 765,688 2, 920, 886 
55 to 000. 8,147,518 58,089  ......... 172,022 8,377,639 
60 to 66563 24,054 289,515 . |......... 18,688 . ......... 82,252 
65 t0 hh ĩð26A C %“.i....... . 8 49, 684 
%%% ee Se ³ LS E. LIE ß I cC: 5,590 5,590 
Over 999 30; ³owwmmmA ]ð;Kß qmcixeetenewudue 8 300,214 
Total 17, 465, 421 6,3814, 435 110, 858 8,789,087 158,208 27,887, 954 


Source: Ministerio de Mineria y Metalurgia. 


Table 4.—Bolivia: Exports of tin by groups 
(Long tons of contained tin) 
Group 1968 1969 1970 » 
Tin in concentrates: 
Corporación Minera 

de Bolivia (COM- 

S 18,520 18,575 16,653 
Medium-size mines.. 6,674 6,687 6,480 
Banco Minero...... 8,751 4,219 3,728 

Smelter products: 
Refined metal and 

Solder 27 301 
Volatilization prod- 

UN. Loris a uu. mp EE 267 236 

Total 28,945 29,775 27,398 

P Preliminary. 
Zinc.—Production from the Matilde 


Mine Corp. continued building to a target 
figure of 100,000 tons of zinc concentrate 
and 10,000 tons of lead concentrate an- 
nually. Most of the zinc concentrate will 
be exported to Japan. Toho Zinc Co., Ltd., 
has contracted to purchase 77,000 tons of 


zinc concentrate per year. In late 1970, the 
Bolivian Mining and Metallurgy Ministry 
formed a committee to review the royalties 
and taxes paid by Matilde. 

The U.S.S.R. is making a final feasibility 
study on a zinc smelter. A Yugoslav techni- 
cal mission in 1968 announced that zinc 
reserves thoroughly justified a zinc smelter. 


NONMETALS 


Asbestos.—A joint United Nations-Bo- 
livia contract was completed with the con- 
sulting firm Surveyor Nenninger and Che- 
nevert, Montreal, Canada, for a feasibility 
study on asbestos deposits in the Depart- 
ment of Cochabamba. Total cost for the 
treatment plant is estimated at $775,000. 
The plant would treat 1,500 tons of asbes- 
tos per year, and if the results are favora- 
ble, the construction of a 10,000-ton plant 
would follow. 
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MINERAL FUELS 


Petroleum and Natural Gas.— The pe- 
troleum industry showed a 40-percent loss 
in total petroleum production in 1970 
from that of 1969. There was a drop from 
14,759,000 barrels in 1969 to 8,820,000 bar- 
rels in 1970. Petroleum exports were also 
drastically reduced in 1970 to 46 percent 
of those in 1969. There were 10,067,844 
barrels exported in 1969, compared with 
4,662,004 barrels in 1970. This was the re- 
sult of Bolivian Gulf Oil Co.'s (BOGOC) 
nationalization and the lack of markets for 
Bolivian petroleum. The petroleum price 
of $2.25 per barrel in 1970 was high com- 
pared with that of Venezuela and the 
Middle East. 

GEOPETROLE, the French company 
contracted by Bolivia to determine its 
debt to Gulf, finished its investigations 
and made a report in September 1970, 
stating that Gulf’s net investment was 
$101,098,961. By Supreme Decree Num- 
ber 09381, of September 10, 1970, Bolivia 
accepted GEOPETROLE's estimate. The 
Decree determined that Bolivia would pay 
Gulf for the expropriation of Gulf’s prop- 
erties by giving 25 percent of the value of 
all hydrocarbons exported from the former 
Gulf fields of Caranda, Colpa, and Rio 
Grande. However, a tax of 22 percent on 
the value of these exports will be applied 
to all the hydrocarbons turned over to 
Gulf. Instead of $101,098,961, the sum to 
be received by Gulf will be $78,622,171. In 
addition, in April 1970 Bolivia recognized 
its own outstanding debt and that of Yaci- 
mientos Petrolíferos Fiscales Bolivianos 
(YPFB) to Gulf amounting to $11,073,000 
for loans and advanced payment on taxes 
made by Gulf, but stated that it intends 
to retain $3,671,000 of this to cover unpaid 
taxes on foreign personnel salaries destined 
for Social Security payments. However, ac- 
cording to Gulf, the foreign personnel paid 
Social Security to their own countries by 
permission and arrangements with past Bo- 
livian Governments. 


At yearend, Bolivian negotiations with 
the World Bank and the Inter-American 
Development Bank (IDB) to obtain loans 
to finish the 24-inch gas pipeline to Argen- 
tina were far from completed, but it is ex- 
pected that about mid-1971, the loan pa- 
pers will be signed for a total of 
$41,750,000 ($23,250,000 from the World 
Bank and $18,500,000 from IDB). It is es- 
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timated that the gas pipeline will be fin- 
ished by April or May 1972 if Williams 
Brothers and the local company, Bartos 
Construction, start working on the line by 
July 1971. 

YPFB drilled 23 development wells and 
10 exploration wells, having a total drilled 
length of 174,862 feet or 5,299 feet per 
well. In 1969, YPFG drilled 22 develop- 
ment wells and 19 exploration wells, drill- 
ing a total of 255,246 feet or 6,226 feet per 
well. YPFB developed the La Peña field 
found by Gulf and hit a petroleum-gas ho- 
rizon at a depth of 8,842 feet. Wells 5 and 
6 in this field were reportedly producing 
1,260 and 1,117 barrels per day, respec- 
tively, in November 1970. However, all of 
the original YPFB fields produced less in 
1970 than they did in 1969. The former 
Gulf fields of Colpa and Rio Grande re- 
mained closed throughout the year, but 
Caranda was producing about 13,000 bar- 
rels in October 1970. 

Petroleum production in former Gulf 
fields declined from 10,604,069 barrels in 
1969 to 5,419,137 in 1970, a loss of 49 per- 
cent with respect to the 1969 total. The 
price which Gulf paid at Arica was $2.25 
per barrel. In comparison, petroleum from 
the Near East or Venezuela was reportedly 
priced at $1.80 to $2.00 per barrel at a 
South American port. YPFB’s 1970 produc- 
tion also declined from 4,153,031 barrels in 
1969 to 3,401,098 in 1970. 

The proven reserves for petroleum in 
former Gulf fields were estimated at 
167,200,495 barrels of petroleum conden- 
sate on January 1, 1969. If production for 
1969 (10,604,069 barrels) and for 1970 
(5,419,137 barrels) is subtracted from 
Gulfs January 1, 1969, estimate, proven 
petroleum reserves on December 31, 1970, 
would be 151,177,289 barrels. If current es- 
timates of Colpa's proven petroleum-con- 
densate reserves are correct, instead of the 
151,177,289 barrels in the former Gulf 
fields, there would be only about 113 mil- 
lion barrels. Including the new reserves 
found in the La Pefia field recently, the 
total would be estimated at 120 million 
barrels. 

Reserves in YPFB fields on January 1 
1970, were estimated at 36,407,373 barrels. 
If 1970 production is subtracted, the re- 
serves would be 33,006,275 barrels. How- 
ever, there is reason to believe that the 
Camiri field, credited with having a re- 
serve of about 15,000,000 barrels on Janu- 
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ary 1, 1970, actually had much less. The 
fall-off rate in production indicates Camiri 
may run out of reserves sooner than ex- 
pected at the present rate of production. 
Reserves are more likely to be 25,000,000 
barrels. 

Proven gas reserves on January 1, 1970, 
in former Gulf fields were 2,588,369,240 
thousand cubic feet and have not signifi- 
cantly changed since then because YPFB 
gas production from these fields was only 
209,146,641 thousand cubic feet in 1970. 

Crude petroleum processed at refineries 
in 1970 was 4,565,040 barrels, or 131,732 
barrels more than in 1969. This is a 3-per- 
cent increase in 1970 over that of 1969. In 
1961 there were only 2,260,500 barrels of 
petroleum processed in YPFB's refineries, 
and almost the same amount in 1960. 
Therefore, in the last 10 years the amount 
of petroleum refined has increased about 
10 percent per year. The nationalization of 
the Bolivian Gulf Oil Co. very likely was 
the main cause of the reduction of the last 
10 years’ average annual rate of oil proc- 
essing in YPFB's refineries. Gulf used a 
considerable quantity of refined petroleum 
products which it obtained from YPFB in 
return for Gulf's crude. 

Petroleum exports in 1970 to Argentina 
through the 6-5$-inch pipeline from Ca- 
miri to Yacuiba and extending to Pocitos 
in Argentina averaged 9,125 barrels per 
day. The pipeline has a potential capacity 
of 12,000 barrels per day if another pump 
is added. 

Petrochemicals.—According to YPFB’s 
management, Stanford Research Institute’s 
and Syracuse University’s technical teams 
have completed the feasibility study on the 
manufacture and marketing of the follow- 
ing petrochemical products—SBR resin, 
ABS resins, styrene, acrylonitrile, phenol, 
acetone, and polystyrene. The same source 
said that the study for the manfacture of 
the above products was favorable only if 
the other Andean Pact countries give Bo- 
livia the monopoly to manufacture and 
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Table 5.—Bolivia: Crude petroleum 
by company and field 


(Thousand 42-gallon barrels) 
Company and field 1969 1970» 
Yacimientos Petroliferos Fiscales 
Bolivianos: 
r reh nR 1,885 1,076 
Tatarenda. ...............- 699 881 
Monteagu do 1,748 1,682 
El Toro... n 112 96 
Berme ioo 127 123 
Camatindi................. 6 
Elie 20 6 
Guayruiuu 2-22 282 
San Alberto 1 
%%% A asd res 4,154 3,401 
Bolivian Gulf Oil Co.: 
Caranda-Colpa-Rio Grande. 10,605 15,419 
Grand totalall 14,759 8,820 


P Preliminary. 
1 Includes La Peña. 


Table 6.—Bolivia: Consumption 1 of 
petroleum refinery products 
(Thousand 42-gallon barrels) 


Product 1969 1970 
Gasoline, aviation ?............ r 110 98 
Gasoline, motor 1,633 1,748 
Kerosine....................- 705 771 
Diesel oil...................- 505 603 
Fuel oil.....................- 656 651 
Lubricants..................- 51 50 
LPG c 48 85 


r Revised. 

1 Figures refer to actual civilian and military con- 
sumption through sales to consumer, and including 
YPFB consumption. 

? Imports. 


sell these products. The investment neces- 
sary to build this industry is estimated at 
$120 million. 

However, YPFB still considers a com- 
bined explosive and fertilizer plant more 
important for Bolivia in the immediate fu- 
ture. The plant would produce 90 metric 
tons per day (m.td) of ammonia, 150 
m.t.d. of nitric acid, and 200 m.t.d. of am- 
monium nitrate. YPFB needs about $12 
million to build the plant, but the source 
of financing reportedly has not been 
found, 


The Mineral Industry of Brazil 


By Frank E. Noe‘ and Alfred L. Ransome ? 


The Brazilian mineral industry for the 
fifth consecutive year continued its overall 
marked upward trend in development and 
production, which for certain items showed 
remarkable gains to new record levels. On 
the basis of preliminary information, it ap- 
pears that strong advances were established 
in the output of iron ore, bauxite and alu- 
minum, columbium (in pyrochlore concen- 
trate) , chromite, nickel, tungsten, and zinc 
in the metals group, and cement and 
magnesite among the nonmetals. More 
modest gains were recorded for many of 
the remaining minerals, and what declines 
were noted generally were insignificant in 
amount or relatively unimportant as to 
commodity. The one notable exception was 
production of petroleum which showed a 
modest decline. Of significance during 1970 
were the continued remarkable growth in 
iron ore developments which in time may 
well see iron ore exceed coffee in total ex- 


port value, and the offshore Continental 


Shelf petroleum discoveries by Petróleo 
Brasileira, S.A. (PETROBRAS) which are 
indicative of possible commercially impor- 
tant new petroleum reserves in the near 
future. 

Gross national product (GNP) in 1969 
(the most recent year for which compara- 
ble data are available) was US$32.27 bil- 
lion—up 10 percent from the $29.30 bil- 
lion in 1968. Although value data for 1969 
mineral production have not been officially 
released, the total exceeded $600 million, 
of which iron ore alone accounted for at 
least one-third, and petroleum nearly one- 
fourth. Thus, the tota] value of all miner- 
als represented less than 2 percent of the 
GNP of which petroleum alone was nearly 
0.5 percent. In 1968, the percentages were 
1.86 and 0.44, respectively. Sufficient data 
were not available to develop figures for 
1970, but the GNP-mineral industry pro- 
portion will probably remain fairly con- 
stant. 


Governmental attitude toward mineral 
development not only continued favorable 
in 1970, but assumed a position of priority 
in the awareness of the importance of ex- 
ploration and development in as short a 
time as possible. Private industry showed 
an increasing interest in and desire to de- 
velop minerals, and capital became more 
available. Mineral exploration groups in 
the field, representing several nations in 
addition to Brazil (principally United 
States and West Germany, but including 
Japan, Switzerland, France, England, Aus- 
tralia, and Canada, and probably others), 
continued to grow in numbers. Petroleum 
exploration, however, continued to be re- 
stricted to PETROBRAS, except as may be 
allowed under specific contractural ar- 
rangements with and for PETROBRAS. 
Not only has the economic and political 
climate remained stabilized, but the poten- 
tial for success resulting from exploration 
efforts is relatively high. Also with the 
movement toward nationalization and ex- 
propriation in the field of minerals and 
mining in other Latin American countries, 
Brazil has become an even greater land of 
mineral opportunity than ever before. 

Decree Law 1083, issued in February, re- 
vised slightly the mineral sole tax of Octo- 
ber 21, 1969. 

Decree Law 1096, issued in March, 
granted to mining companies a fiscal in- 
centive in the form of a 20 percent deple- 
tion allowance as an income tax deduction. 

In September, the Brazilian Government 
announced a program of economic devel. 
opment, called "Metas e Bases" which 
included definite objectives for the mineral 
industry whereby mineral production 
would be doubled in value within a 4-year 
period 1969-73. 


1 Supervisory physical scientist, Division of Non- 
ferrous Metals. 

? Minerals attaché, American Embassy, Rio de 
Janeiro, Brazil. 
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PRODUCTION 


In 1970, the Brazilian mineral industry 
continued to show increases, which in 
many instances were markedly above 1969. 
Iron ore, Brazil's most important mineral 
commodity, increased in output by 22 per- 
cent and in exports by 31 percent, again 
establishing new records. In the aluminum 
category, bauxite, alumina, and primary 
metal output all advanced by one-third or 
better as also did tin and tungsten (schee- 
lite concentrate). The most spectacular 
gains were noted for pyrochlore which was 
53 percent higher than in the previous 
year, and nickel, chromite ore, and zinc 
metal, all three of which increased more 
than 70 percent. In contrast, ferrocolum- 
bium, gold bullion, silver bullion, and 


Table 1.—Brazil: 


white arsenic declined in output but only 
to a minor degree in each instance. Among 
the nonmetals, cement, salt, and sulfur all 
increased in output substantially to con- 
tinue an established upward trend. Barite 
and ammonium sulfate declined. Crude oil 
production and marketable coal output 
also declined, while carbon black, included 
in the fuels group because it is a hydro- 
carbon, again advanced substantially. No 
oil was produced from processing oil shale. 

Production of steel ingots increased 9 
percent to a new record output, while 
rolled steel advanced 8 percent and pig 
iron 14 percent to also establish new all- 
time highs. 


Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
Bauxite, gross weight. ..........-...-..---.-..----------.-----.-- 818,748 348,000 » 500, 000 
///;Ä%Ä%1wq ⁵5] f ms r 81.011 87,000 118, 600 
Metal, bind 39,220 43,200  *57,600 
Antimony I ose rcc cuo E seht eee Soccer S 102 104 4 
Ä oooh ee es eee emen E SE E CE 812 800 298 
Beryllium, beryl concentrate, gross weight: 2,078 8,596 8,338 
Chromium, chromite, gross weigelt 17,032 15,766 27,617 
Columbium and tantalum ore and concentrate, gross weight: 
Sh Met 68 69 41 
diis rc ———————————— ——— 272 208 209 
, ß ß memi ed die ee ea E 4,999 8,663 18,285 
Copper: 
Mine output, metal content PER 2,700 4,100 4,420 
Metal, smelter (blister 2. LL LL LL LL lll... 8,493 8,250 e 3,800 
Goldi. . ow e EIE ce EE troy ounces.. 176,628 176,925 171,381 
Iron and steel: 
Iron ore and concentrate thousand tons.. 25,128 933,000 °¢40,200 
Pig iron excluding ferroalloys. ............................. do 8,869 8,717 4,285 
Ferroalloys: 
Ferromanganesennunnn cL LLL „„ 85,336 88,107 37,240 
F %%§·Üêĩ³¹56ẽ ³ ] ¼ —⁵ ³i . Rui e E E 15, 859 18,891 23,158 
SFr ß 3,642 2,221 ,001 
FerrocolumbiuuUuduUuU˖ilu/n „„ „„ 1,144 2,128 1,921 
KérfoDicEal. 22 x t mt LL tde. 8,898 991 11,144 
Silicomanganese. dd „„ 6,986 8,276 15,282 
G»oↄꝛ ] d,, Shee meee 210 695 538 
a ß ß 67,075 75, 649 91.284 
Steel excluding east ing thousand tons. 4,458 4,925 5,369 
Tel semimanufactures.__.._..._._..-......---_._-_....-- do 3,425 83,863 4,186 
Mine output, metal content-_.....-.......-.---------------------- 21,018 21,598 27,578 
Metal, Drimary ⁵⅛²V“n A 16,167 18, 720 19,286 


Manganese ore an 


concentrate (marketable), gross weight 


thousand tons.. 1,680 1,691 1,880 


Nickel: 
Mine output, metal content 2 LLL LLL c LLL LL LLL LLL LLL l LLL l2. 1,240 1,700 2,900 
Ferroalloy, nickel content 1,076 1,271 2,506 
Rare earth, monazite concentrate, gross weight 1,691 1,999 2,308 
% i ee eee A thousand troy ounces... 464 360 85 
Mine output, metal content_-_.........-.--------------- long tons.. 72,824 2,608 8,263 
Metal, iii ð⅛ð d do.... 11, 716 2.245 2, 982 
Titanium: 
Ilmenite concentrate, gross weight 17,881 20,283 20,644 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS—Continued 
Titanium—Continued 
Rutile concentrate, gross weight 114 9 234 
Tungsten mine output, metal content 434 868 1,156 
Zinc, meltar- oon uuo Se eh eee te ee cua uL E e LA 8,507 4,897 10,500 
Zirconium concentrate, gross weight: 
CONS cool e pdp ou ete Su EE UA LEM 2,912 8,129 3, 838 
Baddeleyite-ealdesi tet 485 385 229 
NONMETALS 
Abrasives, natural n.e.s., corundum and emery........................- 2,110 2,740 2,998 
Asbestos). 2. . ß sce deg ved user. e E seus 4,360 18 ,000 16 ,000 
FI eee ceed ee MI ee eee oa 48 , 066 44,000 25,600 
Cement, hydraulic (including pozzolanic)................ thousand tons. . 7,281 7,824 9,002 
Diamond: 7 
„ P ee eo La ccc UL thousand carats.. 160 160 160 
bb ²⁰²ͤ ꝛ ; ] mn r. mt 8 do- 160 160 160 
Total: CnnGnGnonj⸗rnß;ßk;;;; ]ꝛ¹- wꝛm•¹ -. mw. ꝛð m acabe 320 320 320 
Fert ilizer materials: 
Crude, phosphates: $ 
pue Plast lic ur d LOL EX D du Ru D d mata: 143,898 150, 000 » 150, 000 
Fosse ekkkk ⁰ E „430 e 8,000 e 3,000 
Manufactured, nitrogenous, gross weighgntrtutr 34,783 88 , 909 87,583 
FKIUOPDRES. e oce ees hee dd ĩ ⁊ . rasa a 15,000 85,000 85,000 
Graphite, all grades... oe eed —0'l hh a Mee HR Menu e 2,260 e 2,250 2,500 
Gypsum and anhydrite, crude__......._-_.-.-----.--.--.-------------- 216,798 e220,000 220, 000 
Lin- oomen x 8 thousand tons 1,514 e 1,600 e 1,600 
Lithium: minen eh etee ce cee tet ee ———— Me 1,550 8,651 
JJ7JJC/%!Gͥͤĩ]³˙ eo ³⁰³ use a i e ats 137,820 180,000 235,000 
Mice. all grades ³ (t. ͥ ee ĩ ese ee oe oe TN 1,668 1,778 ‘ 
Precious and semiprecious stones, except diamond: 
A/ ⁵ðↄ²’ꝓu.. ͥddßdßͥ ] -w. A 8 571 595 904 
Other stones, uncut 286 460 862 
uartz, crystal, all gradesszuü U: !)) 2,400 8,826 5,908 
)))!!! ]⁰ĩ”w . ⁰ aoe uu uu ae thousand tons.. 1,248 1,630 1,823 
Stone, n.e.s.: 
Dimension stone, marbleekk eee ee 40,993 NA NA 
Crushed and broken, dolomittůu nnʒ 853,091 NA NA 
Sulfur, elemental, byprodu etz. 6,925 7,250 8,950 
h ee ⁰ w ³⅛V 1A. 8 2,47 e 4,240 e 4,240 
MINERAL FUELS AND RELATED MATERIALS 
or ⁰ 45, 000 49, 500 67, 300 
ich bituminous (washed thousand tons. . 2,364 2,486 2,367 
oke: 
Metallurgical.. ............ 22... .. Lll llc cll Ll LLL 2L L2 lll do.... 1,407 1,507 1,630 
e 1 ↄ ee es ieee sees ee eee eee do 198 173 187 
as: 
. Apr ecu meu million cubic feet.. 12, 718 12,996 14,196 
atural: 
Gross withdrawaaaaalalalũ kiki do.... 34, 726 44,080 44,602 
Marketed production do.... 7,0 8,000 8,000 
Natural. gas liquidſss 2-22. thousand 42-gallon barrels.. 1,081 925 956 
Petroleum: 
e ei ß do.... 58, 785 63, 045 59, 969 
Refinery products: 
ö’ ͥͥ]¹˙ꝑ lec eu do 46,842 53, 591 60,083 
Jet Iu] 2 o onze cR ⅛ do 2, 402 4,420 5,148 
KGrOSiNG 22 —..- ] ⁰⁰yy r ee irc Ad do.... 5,385 4,977 4,887 
Distillate fuel oll do. 35, 134 40, 026 43,827 
Residual fuel oil““l1“U]lldʒũdʒ̃- L 22 lll lll ll l.l. do... 46,601 54,967 54. 768 
ü ö 6 64 4 
G»ͤ.!hfGßfffffſEE;rhVſf0Tꝙr0o,ͤ eiui n Ee eL do 6,609 6, 820 6, 794 
Refinery fuel and losses do 6,636 7, 556 10, 589 
J ù ³⁰Üͥ˙ͥͥ ⁰ . ꝛ ũ œùDf.. fu End do.... 149,595 172,421 186,181 
e Estimate. NA Not available. 


p Preliminary r Revised. 
1 In addition to the commodities 1 


isted, molybdenite, fluorspar, feldspar, and a variety of crude construction 


materials (common clay, sand and gravel, and stone) are also produced, but output is not reported and avail- 


able information is inadequate to make reliable estimates of output levels. 
oe small quantity of metal contained in antimonial lead. 
xports. 


‘Officially reported and estimated. Much placer gold produced eludes statistical coverage. 
5 Production from Bahia and Goiás, 1968. Asbestos is produced in three other States, but data are not avail- 


able. 
6 Includes both ore and concentrate. 


7 By far the larger part of Brazil’s diamond production is not reported statistically; hence the estimates 


tabulated are based only on very general market information. 


* Data for 1968 furnished by the S&o Paulo Sindicata da Industria de Adubos e Colas. 
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In 1970, the probable value of mineral 
exports accounted for nearly 10 percent of 
the total value of all exports. Mineral and 
metal imports in contrast amounted to 18 
percent of the total value of all imports, 
and of this, crude petroleum alone ac- 
counted for nearly one-half. Iron ore ex- 
ports, valued at $208.6 million, were the 
highest ever recorded for that commodity 
and in terms of value ranked second after 
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TRADE 
Value (million dollars) 
Mineral Total 
commodity commodity 

trade trade 

Exports: 
1 8 188 r 1,654 
1988 177 1. 881 
1 8 245 2,811 

Imports: 
196 022262424 cece 505 11. 667 
1968... o oe 598 2,132 
198899 cece 663 2,265 

t Revised. 


coffee. In comparison, imports of crude oil 
alone were valued at $243.3 million. In ad- 
dition, $67.7 million was expended for cer- 
tain refined petroleum products such as 
aviation gasoline, lube oils, and greases. 

The following table shows total visible 
foreign trade compared with trade in min- 
eral commodities for 1967, 1968, and 1969: 


Among the many countries involved in 
international minerals trade with Brazil, 
the United States continued to be a princi- 
pal source of imports (excluding petro- 
leum) and the destination of much of the 
exports. 


Table 2.—Brazil: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Bit“. veas 8,244 2,720 Uruguay 1,500; oo 1,220. 
ozide CP PES (1) 156 Mainly to Argentina 
etal: 
Unw rough 349 160 All to Colombia. 
Semimanufactu res. 17 10 Mainly to Paraguay. 
Beryl ore and concentrate 2, 078 8,596 Mainly to United tates, 
Chromium ore and concentrate 55 EE 
Columbium and tantalum ore and concentrate: 
Columbite and tantalite................. 834 272 Main nly to United S 
Pyrochlore...........-..----.---------- 2,861 5,741 United Kingdom 1, 100; ò; United States 
1,280; Netherlan ids 1,200. 
Copper including alloys. ...................- 622 358 Mainly to France. 
Iron and steel: 
Ore and concentrate thousand tons.. 15,050 21,478 West Germany 6,524; Japan 4,532; 
us France 1,596; Uni nited States 1, „404. 
al: 
8%%l ũ ⁰³¹WÜͤ d 64 173 Netherlands 111; Argentina 40. 
Pig iron and similar materials........ 66,583 49,877 Argentina 34,576; Japan 15,296. 
Ferroalloys: 
Ferromanganes e 80 150 All to Uruguay. 
Ferrosilicſtoͤ nn 31 880 Venezuela 250; "Urugua 80. 
errochrome. .................- 65 890 United Kingdom 200; tina 190. 
Ferrocolumbium. .............- 988 2,086 United States 1,267; Netherlands 840. 
Ferronickel,..................- 1,531 2,129 Japan 689; Netherlands 416; Argen- 
— tina 293; United States 225. 
Primary forms, ingoů- tt 130, 786 117,750 Mainly to Argentina 
Semimanufactures.................- 175,918 211,817 Argentina 107 "325: United States 
28,811; Uruguay 24,328. 
Lead ore and concentrate SA 4,000 All to France. 
Manganese ore and concentrate 1,128,909 860,619 United States 359,210; Netherlands 
128,426; Norway 115,884. 
Nebel 8 ecu oe ud 98 All to West Germany. 
Rare earth, ferrocerium. .......... kilograms. . 7,000 1,000 All to Argentina. 
n iot unwrought......... long tons 5 418 Mainly to Argentina. 
un : 
Ore and concentrate 670 1,408 Netherlands 750; West Germany 350; 
Belgium-Luxembourg 155. 
Metal including alloys, all forms 
kilograms.. 80 1,566 Mainly to Sweden. 
Zinc ore and concentrat᷑ee 198 n 
55 and hafnium ore and concentrate 35 10 All to Argent ina. 
er: 
nm and residue containing nonferrous 
CUBS EAEE NOTET 42 302 Mainly to Belgium-Luxembourg. 
Metals including alloys, all forms 7 3 Mainly to France. 


See footnotes at end of table. 
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Table 2.—Brazil: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
NONMETALS 
Abrasives, emery and corundum. ............ 528 1,335 Mainly to Argentina. 
p cQ B 
Baári(é. 2.22522 7922 d cscs estes 12,292 18,292 Miriam 12,292; United States 
, ssc eatwsectddeeceseetacus 7,058 1.412 Mainly to Bolivia. 
Clays and products: _— 
Crude n.e.s,, kaolin.........-.----.----- 1,425 825 Mainly to Uruguay. 
Products, refractory. ................... 981 1,697 Mainly to Paraguay. 
Diamond: 
Gem uncut and cut, but unset. ___carats__ 4,340 25,210 oy States 20,450; Netherlands 
Industrial... do 1.620 21,945 Mainly to United States. 
Fertilizer materials manufactured. ........... 8 523 Mainly to Paraguay. 
Fiess; exe TOSS Me Es usu -- 10,837 All to United States. 
B clicca sap UN ia uL E LE 8 1 13 All to Paraguay. 
Minn uc oar e ecc oce 4,578 10,946 Argentina 4,730; Belgium-Luxem- 
bourg 3,580; France 2,485. 
Mica, all form 1,668 1,779 N wey 200. ree States 564; West 
ermany : 
Precious and semiprecious stones kilograms.. 442,589 460,258 West Germany 149,671; United States 
181,567; Japan 94,556. 
J)!õÜ· ß cul ie 1 All to Bolivia. 
Stone, sand and gravel, dimension stone: 
Crude and partly worked 9,854 12,185 Italy 6,086; Japan 3,050; United 
States 1,027. 
Werk! e r 124 1,390 Mainly to Argentina. 
,0, 4,7. Fee RM Ec 67 Allto Paraguay. 
Talc, steatite, soapstone, and pyrophyllite..... 869 726 Mainly to Colombia. 
Other nonmetals, n.e.s.: 
Agate, rough. ..............- kilograms.. 671,454 595,077 Japan 269,626; United States 182,349; 
est Germany 93,518. 
Lithium minerals: 
podumene........................ a 50 All to United Kingdom. 
i m usNEARE ERA = 1,500 All to Japan. 
Quartz crystal: f 
Electronic and optical grade 12 75 Japan 19; United States 17; United 
: ingdom 18. 
GO m 8,526 3,751 West Germany 1,200; Japan 985; 
. France 472; United Kingdom 426. 
Slag not metal bearing 15 295 Netherlands 145; Argentina 140. 
M / PEE E RETO E UE EE 22 10 All to Uruguay. 
MINERAL FUELS AND RELATED MATERIALS 
Saber oe usu P mE ESTEE 561 1,101 Uruguay 828; Chile 222. 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 117 — 
Kerosine. . .....................- do 64 785 Trinidad and Tobago 648; India 109. 
Gas oil, diesel oil... do E 219 Nev panda Antilles 119; Argentina 
Lubri cant do 1 (1) Mainly to Uruguay. 
P0ẽO0 ⅛¾-•:u! ̃ ↄ .. DP SU ed. 3 1.633 Mainly to Argentina. 
r Revised. 
1 Less than 14 unit. 


2 Excludes diamond and rough agate. 


3 Includes material not identified by commodity in source and commodities not listed separately in table. 


Source: Ministério da Fazenda, Secretaria da Receita Federal, Centro de Informações Económico-Fiscais, 
Comércio Exterior do Brasil. V. II, 1968 and 1969. 
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Table 3.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Oxide (alumina)........................ 720 1,084 2 Germany 588; United States 
Metal: 
Unwrought..............-......--- 81,505 49,271 Canada 15,822; United States 
ny Norway 9,508; France 
Semimanufactures 1,387 4,929 France 1,276; United States 1,121; 
Belgium-Luxembourg 428; Swit- 
zerland 388. 
Antimony: 
Ore and concentrate 231 185 Peru 151; Colombia 29. 
Metal including alloys, all forme 818 259 Czechoslovakia 90; Belgium-Lux- 
embourg 48; Denmark 38; United 
Kingdom 28. 
Arsenic, trioxide and regulus. ss 545 279 Sweden 168; France 50; West 
Germany 50. 
Bismuth including alloys, all forms. kilograms . 19,632 11,508 Mainly from Mexico. 
55 including alloys, all forms. .. do 62,992 68,644 Mexico 47,810; Peru 9, 995. 
omium: 
Chro mite nassaan 7,181 7,324 Fin 6,000; United States 
8 3 including alloys, all forme 15 12 Mainly from Japan. 
o : 
Oxide and hydroxide.................... 55 59 United Kingdom 31; Belgium- 
Luxembourg 26. 
Metal including alloys, all forms 111 102 Mainly from Belgium-Luxembourg. 
Columbium and tantalum, all forrns, tantalum. (1) e 
opper: 
Copper W. 2,408 2,236 Chile 1,162; Peru 835. 
etal: 
JJ7%%%˙%[»Ü01T AAA 386 306 Mainly from United States. 
Unwrought: 
Refined unalloyed. ............. 49,688 47,082 United States 20,827; Chile 10,803; 
Zambia 8,287; West Germany 
AJ 8 5 10 United Kingdom 7: United States 2. 
Semimanufactur eas 698 911 West Germany 822; United States 
292; United Kingdom 137. 
Gold unworked or partly worked troy ounces... 81,856 39,148 United Kingdom 16,156; Canada 
12,378; Switzerland 10,255. 
Iron and steel: 
Ore and concentrate 5 7 Switzerland 5; United States 2. 
!!;!;!k 88 90 47 All from United States. 
Sponge iron, powder and sho. 1,358 1.837 United States 1,291; Japan 337. 
erroalloy en 2, 457 3,485 Republic of South rica 2,080; 
nited States 786.. 
Semimanufact ure s 246, 527 387,340 Japan 132,306; West German 
107,806; Republic of Sout 
Africa 52,600. 
Lead: 
OIL HD 1,116 935 mexico 824; Belgium-Luxembourg 
Metal including alloys, all form 11,768 12,624 Mexico 7,598; West Germany 
. 2,000; Peru 1,675. 
1 including alloys, all form 8,069 5,217 United States 2,879; Norway 2,833. 
anganese: 
re and concentrate 297 8,421 Gabon 2,200; United States 811. 
M %/§ö;ð—Qr ³ ³ d iudei ees 747 808 Japan 789; Netherlands 24; France 
f!!! ³˙¹w⁴Aũ ¹ m drei ecd 56 223 France 105; Japan 59; Republic of 
South Africa 30. 
Mereurr .--.--------2------ 76-pound flasks.. 2,857 1,688 Mainly from Mexico. 
Molybdenum: 
Ore and concentrate 83 205 Canada 184; United States 70. 
S ree including alloys, all forms 5 11 United States 5; Netherlands 4. 
ckel: 
DCTED 26 Ses A sets y De re 1 Lo 
Unwrought..................--....-.2-2.- 583 820 Canada 140; United States 80; 
West Germany 34. 
Semimanufacture s 660 687 United States 248; West Germany 
143; United Kingdom 102; 
France 91. 
Platinum group including alloys, all forms: 
Platinum 222. 5 troy ounces.. r1,166 8,059 uet vr ad 1,878; United 
tates " 
M :vr AA do r 5,418 8,954 West Germany 2,608; Italy 808. 
rr 8 milligrams. . 290 100 All from West Germany. 
Rare e art grams 282 115 All from United States. 


See foot notes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS—Continued 
Selenium, elemental. ............. kilograms. . 1,545 
Sies eee eee 861 
Silver including alloys, all forms. troy ounces... 1,003,488 
Soliluuun kilograms.. 11,266 
1 elemental.................. do 92 
in: l 
Ore and concentrate long tons 30 
XIdeN e See se emu c do.... r 57 
Metal including alloys, all forms... do 11 
Titanium: 
Ore and concentrate, r utile 805 
Gi. Sasieeu i ecpsC 15,307 
Tungsten including alloys, all forms. kilograms. . 5,375 
Uranium and thorium, isotopes and compounds 
value.. $107,522 
Zinc: 
e e cients eos 88 
Metal: 
Unwrough 22. 2k 43,085 
Semimanufactur es 37 
Zirconium and hafnium ore and concentrate 1.455 
id. MDC rH 62 
NONMETALS 
Abrasives, natural n.e.s.: 
Pumice, emery, tripoli, et 937 
Grinding flin tn 14 
Asbestos... s 27, 586 
Bárt- n——I—T—I... 8 84 
Boron materials: 
Crude, natural bora tees 2,710 
Oxide and acid. .......................- 1,422 
Bromine........................- kilograms. . 258 
Senn ß mt e dca 584, 562 
Chalk, naturaaaaaaddMlkaklakalalaassssss 2, 200 
Clays and products: 
Crude n. e. s.: 
Benton ite 7,933 
7/ö»ö;ĩ⁵fã . (h sels e se 65 
Kaol !;;rö ] ³• AA EE cM 1,751 
Ohr RRERE LEÓN idu 968 
Products, refractory. // 2,918 
Cryolite, naturaaaaũklkklkll ll... 1,389 
Diamond, industrial. ................ carats.. 5,000 
Diatomite and other infusorial earths......... 684 
Fertilizer materials: 
Crude: 
Nitrogenous, nitrates, natural r 25,346 
Phosphatic, phosphate rock.......... 329,808 
Manufactured: 
Nitrogenous. .....................- 482,290 
Phosphatic: 
homas 81ag...................- 12,189 


See footnotes at end of table. 


1969 


6,406 


1,276 
1,199,800 


8,168 
2 


384 
63 


8 
1,192 
16,212 
10,738 


$961,657 


100 


55,677 


25 


609, 359 
2, 859 


9, 837 
77 
2,364 
654 
12, 679 
1. 160 
8,810 
988 


94,843 
310,120 


528,949 


8,457 


Principal sources, 1969 


Canada 4,800; United States 1,605. 

Norway 640; France 476. 

West Germany 400,828; United 
States 348,885; Peru 285,305. 

United States 2,282; West Germany 


820. 
United Kingdom 1; United States 1. 


Mainly from Bolivia. 
United Kingdom 88; West Germany 


5. 
United States 5; United Kingdom 1. 


All from Australia. 

United Kingdom 7,867; West 
Germany 2,716; Finland 1,798; 
France 1,122. 

1 States 6,556; Netherlands 


United States $561,484; Belgium- 
Luxembourg $248,984; Canada 
$101,756. 


Ye Germany 51; United States 


Mexico 17,721; Peru 12,188; Can- 
ada 10,358; Republic of the 
Congo 3,425. 

Belgium-Luxembourg 21; West 
Germany 16. 

Mainly from Australia. 

United States 201; Panama 45. 


Mainly from United States. 

France 84; West Germany 20. 

Canada 16,080; Republic of South 
Africa 2,167. 

All from United States. 


Mainly from United States. 

United States 1,115; Argentina 172. 

Mainly from West Germany. 

U.S.S.R. 108,426; Uruguay 83,646; 
Colombia 59,530; Mexico 58,320; 
Romania 55, 423; Venezuela 


48,043. 
rae 1,579; Belgium-Luxembourg 
00. 


0 States 8, 177; Argentina 
United States 50; West Germany 


27. 
United States 1, 132; United King - 
dom 878; Belgium-Luxembourg 
0. 
Mainly from United States. 
United States 5,920; France 2,846. 
Mainly from Denmark. 
United Kingdom 3,900; United 
ed States 778; West Germany 
6. 


All from Chile. 
Mainly from United States. 


West Germany 201,845; United 
States 81,147; Netherlands 
79,512; United Kingdom 52,821; 
Belgium-Luxembourg 30,818. 


West Germany 5,481; Belgium- 
Luxembourg 2,976. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Fertilizer materials—Continued 
Manufactured— Continued 
Phosphatic— Continued 
thép... ee 9 8 8850 281,600 260,521 Mainly from United States. 
P/ see 2 eas 807,397 882,890 Unit States 116,967; Israel 
61,690; West Germany 61,448; 
f Canada 36,850. 
Other including mixed. ............. 17,292 19,277 Mainly from Chile. 
Graphite, naturalllcaKḱkbsl„w 157 113 West Germany 61; Malagasy 20. 
5 0 and plaster sss L Lll... 1,620 3,122 Mainly from Bolivia. 
Iodine... 5m•m•Hↄ⁊ 8 kilograms.. 21,605 27,104 Chile 15,700; Argentina 4,800; 
Belgium-Luxembourg 2,963. 
ca: 
Crude including splittings and waste. do 29,577 9,826 All from United States. 
e aaa na sa ces O..-. 9,062 7,407 ene 4,894; United States 
Phosphorus, elemental...................... 98 94 United Kingdom 54; Japan 16; 
Sweden 11. 
Pigments, mineral including processed iron 
%%%////;ͤͤ’T !! AS r 3, 607 2,827 Czechoslovakia 703; West Germany 
664: Netherlands 512. 
Precious and semiprecious stones, except 
iamond o d grams.. 231,978 176,371 hi rid 78,862; Switzerland 
Pyrite, gross weight.._._......--..---..--..- 7,611 1,520 Mainly from Spain. 
J esc EA E E secs 651 6 West Germany 4; United Kingdom 
Sodium and potassium compounds, n.e.s.: 
Caustic soda.__.........-.-.--.-------- 193, 223 105,065 United States 27,562; West Ger- 
many 22,727; France 17,339; 
United Kingdom 16,172. 
Caustic potash...........---.--.-.----- 859 1,058 United States 352; Italy 247; West 
Germany 208. 
„ d ess webciesdQueme 4,021 281 West Germany 200; France 60. 
Sodium, sulfate. ___......--..--------.- 25,800 26,023 Mexico 18,273; Chile 5,454. 
Stone, sand and gravel: 
Dimension stone, mar ble 983 404 Mainly from Italy. 
Dolomite. — ——— 583 1,023 Italy 969; ntina 50. 
uartz and quartzite___..._.........--.- 1 66 Mainly from United States. 
777!!! f Pc 185 518 United States 287; Bolivia 225. 
Sulfur, elemental, all form 238,493 218,086 yir States 144,467; Poland 
Talc, soapstone, and pyrophyllite 104 1 Mainly from United States. 
OCHO SEEK 8 " 85 Unt States 24; West Germany 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural................ 551 549 Mainly from United States. 
Carbon black 5,226 4,657 United States 1,616; Colombia 
1,080; West Germany 641; 
Argentina 605. 
Coal including briquets, all grades 1,408,279 1,921,882 Mainly from United States. 
Coke and semicoke. ........................ 62,531 j West Germany 45,850; United 
States 30,406. 
Gas, hydrocarbon, natural liquids (LPG 
thousand 42-gallon barrels.. 4,756 4,889 Venezuela 3,875; United States 560; 
Saudi Arabia 268. 
Petroleum: 
Crnidér.o s elisetone do 93,312 98,884 Iraq 22,961; Saudi Arabia 18,687; 
Venezuela 16,141; Nigeria 12,218. 
Refinery procucu; 
PV do- 5, 625 2,578 Netherlands Antilles 1, 300: 
U. S. S. R. 475; United States 406. 
Kerosinee do 1. 570 101 Mainly from Netherlands Antilles. 
Residual fuel oll. 0...- 3,260 Ls 
Lubricants... ..............- do 2,439 1,929 Mainly from United States. 
Mineral jelly and wax............... 80,444 19,276 United States 7,501; Japan 8,321; 
East Germany 3,269; Romania 
2,428 
Other: 
Petroleum coke. ..............- 30, 205 25,476 Mainly from United States. 
Bitumen and other residues 1.414 139 United States 58; Japan 52. 
Mineral tar and other hydrocarbon based 
chemicalass -.. l2. +n 256, 563 965,513 Saudi Arabia 313, 588; Trinidad and 


Tobago 2 68, 779; Bahrain 148, 804. 


r Revised. 
1 Less than 14 unit. 


2 Excludes jewelry and other ornamental items. 


3 Includes some material not identified by commodity in source, and commodities not listed separately in table. 


Source: Ministério da Fazenda 


) , Secretaria da Receita Federal, Centro de Informações Econémico-Fiscais, 
Comércio Exterior do Brasil. V. I, 1968 and 1969. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Interest in the presence of 
bauxite in the Amazon River region con- 
tinued to grow during the year, and a 
number of well-known mining and mineral 
development companies had scouts in the 
area. Mineração Rio do Norte, S.A., a sub- 
sidiary of Alcan Aluminum, Ltd. (ALCAN), 
reported that development work at its 
bauxite property near the Trombetas River 
northwest of Obidos, Pará, continued 
throughout the year. Port facilities were 
under construction, and the first shipment 
of washed and dried bauxite for export 
was scheduled for 1974. Beneficiation will 
be limited to crushing, washing, and 
drying in a rotary furnace. Ship loading 
will begin at a 3,000-metric-ton-per-hour 
rate and will eventually be increased to 
5,000 tons per hour. During 1970, three 
major firms mined one-half million metric 
tons of bauxite in the Ouro Préto and 
Pogos de Caldas districts for a production 
of an estimated 119,000 tons of alumina. A 
small quantity of bauxite was exported to 
Argentina and Uruguay. 

Aluminio Minas Gerais, S.A. (ALUMI- 
NAS), at Saramenha, near Ouro Préto, 
with a reported output of 25,129 metric 
tons for the year, maintained its position 
as the number one producer of aluminum 
in Brazil. The number of pots in opera- 
tion at yearend included 82-30.0 KA and 
134-60.0 KA. The company produced 
50,885 tons of alumina for use in its re- 
duction plant. ALUMINAS continued con- 
struction of a new aluminum metal plant 
at Aratü, Bahia, but some delays were en- 
countered so that startup is now scheduled 
for yearend 1971. 

Cia. Brasileira de Aluminio (CBA), 
Sorocaba, Sáo Paulo, reportedly produced 
23,118 tons of metal during the year, a total 
substantially above 1969 but still below 
plant capacity. Cia. Mineira de Aluminio 
(ALCOMINAS) started production at its 
new 25,000-ton-per-year plant at Pocos de 
Caldas, Minas Gerais, in July, and for the 
first 6 months of operation reported metal 
output totaling 9,342 tons. It appears prob- 
able that the three companies operating 
four plants will have a combined capacity 
by the end of 1971 approaching 90,000 
metric tons per year and that the combined 
production rate will approach this level. 


Columbium-Tantalum.—Brazil again 
maintained its position as the world’s 
major producer of columbium with an 
output of 13,285 tons of a pyrochlore con- 
centrate averaging 59 percent CbzOzg. All 
production came from the mine-mill of the 
Cia. Brasileira de Metalurgia e Mineração 
(CBMM) at Araxá, Minas Gerais. Ferro- 
columbium also was produced at the oper- 
ation using a batch thermite process. The 
company's flotation plant was expanded 
during the year by the addition of a new 
Marcy ball mill and complementary mag- 
netic separators, pulp distributors, and flo- 
tation cells, which brought capacity to a 
rated level of 25 million pounds of Cb50; 
per year. The ferroplant also has been ex- 
panded by the addition of four batch cru- 
cibles to a total of eight. 

The pyrochlore at Araxá occurs in a se- 
ries of decomposed intrusive alkaline rocks 
(carbonatites). A number of similar 
volcanic “chimneys” occur in Brazil, but 
the one at Araxá currently is by far the 
most important insofar as pyrochlore min- 
eralization is concerned. Considerable in- 
terest has been shown in other localities, 
however, wherein the presence of pyro- 
chlore is indicated. One such at Catalão, 
Goiás, appears to be promising, but as yet 
no active development has taken place. 

Columbium and tantalum in columbite- 
tantalite and microlite continued to be 
produced in limited quantities from peg- 
matite operations located principally in 
Minas Gerais. As all output is exported, an 
official record of such shipments is the best 
indicator of mine output. In 1969, colum- 
bite totaling 69 metric tons and tantalite 
totaling 203 tons were exported, mainly 
to the United States. During 1970, compara- 
ble figures were 41 and 209 tons, respec- 
tively. The major portion of these totals 
came from the Jazida de Nazareno of the 
Cia. de Estanho de São João del Rei in 
Minas Gerais. Production is mainly in the 
form of microlite. 

Copper.—Brazil is deficient in copper, 
and 50,000 tons or more of refined unfin- 
ished copper is imported annually to make 
up the deficit from the relatively small 
amount produced domestically. The Cia. 
Brasileira do Cobre is the only copper- 
producing company in Brazil and operates 
the Mina de Camaquã in Rio Grande do 
Sul. No official statistics on production are 
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released by the company. As the result of 
an intensive program of exploration drill- 
ing and sampling at the Camaquá prop- 
erty, a reported 6 million tons of 1.4 per- 
cent copper ore has been developed. 
Toward the end of the year, a new con- 
centrator was being completed which 
would raise the total ore milling capacity 
from 30,000 to 80,000 tons per month. 

Caraiba Metais, S.A., a Pignatari-group 
firm, had its Bahian copper project—in- 
volving an open pit mine, flotation mill, 
smelter, and electrolytic refinery at Jaguari, 
Bahia—approved by the Superintendencia 
do Desenvolvimento do Nordeste (SU- 
DENE) in September for a total planned 
investment of Cr$468 million. Initial mine 
production is to be at an 8,000-ton-per-day 
rate with a projected output of refined 
copper set at 35,000 tons per year by 1973. 
Water for the operation will have to be 
pumped 65 miles from the San Francisco 
River. 

Gold.—The bucketline dredge which had 
been operating on the Rio das Velhas was 
dismantled at yearend and moved to the 
Jequitinhonha River for the purpose of 
mining for diamonds. One large lode mine 
and two dragline-floating washing plants 
produced most of the statistically reported 
gold. Mineração Morro Velho, S.A. re- 
ported production from its mines near 
Belo Horizonte of 5,329 kilograms of gold, 
899 kilos of silver, and 298 tons of white 
arsenic from the 505,000 tons of ore 
mined. The Companhia Mina da Passagem 
continued to operate two dragline-floating 
washing plants on the Rio do Carmo and 
Rio Canela and recovered 199 kilos of 
gold. 

Iron Ore.—Another record year was es- 
tablished for Brazilian iron ore with a 
substantial gain of 22 percent in produc- 
tion and 31 percent in exports. The Com- 
panhia Vale do Rio Doce (CVRD) contin- 
ued to be the largest iron ore mining and 
exporting company by a wide margin. 
This firm, mainly Government-owned, ac- 
counted for 78 percent of the total iron 
ore exports. In addition to its own ore, the 
CVRD shipped ore for the account of S.A. 
Mineração Trindade (SAMITRI) and 
FERTECO, S.A., Administracáo e Fomento 
Industrial, all through the port of Tu- 
baráo. The CVRD also made domestic 
sales of iron ore of 1.16 million tons, again 
almost entirely to Usinas Siderürgicas de 
Minas Gerais (USIMINAS). Following a 


MINERALS YEARBOOK, 1970 


period of adjustment and problem solving 
at the new 2-million-ton-per-year pellet 
plant, production quickly reached the de- 
signed capacity, and by the end of the 
year, 750,000 tons of pellets had been ex- 
ported. In July a contract was signed for 
the supplying of necessary material and 
equipment for a second pelletizing unit 
with a 3-million-ton-per-year capacity to 
be ready at the end of 1972. 

Primary projects of CVRD during the 
year included the start of the installation 
of a concentrator for itabirite with an an- 
nual capacity for treating 20 million tons, 
the development of an integrated system of 
communications and automatic train con- 
trol and double tracking of the present 
narrow gauge railroad, and expansion of 
the Tubaráo port facilities. For the con- 
centrator at Itabira, a total of 28 110-ton- 
per-hour Jones wet magnetic separators 
either were delivered during the year or 
were on order for delivery in 1971. The rail- 
road integrated control system was ordered 
from Japan and will be in operation at the 
end of 1972. At Tubarão, a second car- 
dumper and a new ship-loader were in- 
stalled by the end of the year and work was 
begun in expanding the port to receive ore 
carriers of up to 250,000 tons. The overall 
expansion schedule of CVRD envisions by 
1976 an annual production capacity of 48 
million tons of ore at the mines, transport 
of 70 million tons over the railroad, and 
handling of 78 million tons at Tubarão in- 
cluding 8 million tons of pellets. 

SAMITRI and the Cia. Siderürgica Na- 
cional (CSN) were the next in importance 
as iron ore producers. SAMITRI reported 
a total of 3.37 million tons produced dur- 
ing the year including 270,000 tons from 
the newly developed Alegria mine. The 
CSN reported production of nearly 2 mil- 
lion tons of iron ore of which 1.63 million 
was consumed at the company’s Volta Re- 
donda steel mill. 

Iron ore is exported from Brazil at only 
two points—the CVRD facility at Tubaráo, 
Espírito Santo, and the port of Rio de Ja- 
neiro, which in 1970 handled 4 million 
metric tons from shippers in the Para- 
opeba Valley. The two largest exporters 
through Rio were Mineracbes Brasileiras 
(MBR) and Philip Brothers. 

Amazônia Mineração, S.A. (CVRD and 
Cia. Meridional de Mineração, a United 
States Steel subsidiary) continued success- 
fully throughout the year its program of 
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exploration and development of iron ore 
deposits in the Serra dos Carajas, Pará. By 
the end of the year, a proved multimil- 
lion-ton reserve had been developed with 
much more indicated. The general grade 
of the hematite is 68 percent Fe, and as 
has been usual in Brazilian deposits of 
iron ore, a large proportion will be fine 
material. A feasibility study involving the 
problem of transportation was begun. 

The merger plan whereby Cia. Minera- 
ção Novalimense (Hanna Mining Co. in- 
terest) would be absorbed into the An- 
tunes group interest (MBR) on a 49 to 51 
percent basis still was not completed by 
the end of 1970 pending final financing 
discussions. The project will mine and ex- 
port iron ore at an initial rate of 10 mil- 
lion tons annually beginning in 1973 from 
the Aguas Claras mine near Belo Hori- 
zonte, Minas Gerais, over the Central Rail- 
road to a new ore-loading terminal to be 
constructed on Sepetiba Bay near Rio de 
Janeiro. Ships of up to 250,000 tons will 
be serviced. Initial financing for the mine, 
railroad, and port will total US$200 mil- 
lion. The Bechtel Corp. of San Francisco is 
in charge of engineering supervision for the 
project. 

Iron and Steel.—Production of steel in- 
gots broke the previous year record of 4.9 
million tons by 9 percent. Rolled steel ad- 
vanced 8 percent and pig iron 14 percent 
above 1969 totals to also establish new all- 
time highs. The Cia. Siderurgica Nacional 
(CSN) retained its position as the domi- 
nant Brazilian steel producer and once 
again accounted for nearly one-third of the 
total ingot steel produced. Complete data 
on foreign trade in steel products were not 
available at time of report preparation, 
but preliminary data indicate that exports 
increased in 1970. However, during the 
same period, imports of steel needed to 
supplement domestic production in certain 
categories showed evidence of a substantial 
gain compared with 1969 figures. At year- 
end, the National Council of Iron and 
Steel was studying a plan to quadruple do- 
mestic steel output to 20 million tons of 
steel ingots per year by 1980 and thereby 
establish a high enough level of output to 
supply internal demand and an increasing 
export market. 

Manganese.—Although production stayed 
about the same as in 1969, exports almost 
doubled to reach 1.6 million tons. Indus- 
tria e Comércio de  Minérios, S.A. 
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(ICOMI) , continued to be the largest pro- 
ducer and exporter by a wide margin, ac- 
counting for 81 percent of the total ex- 
ports destined for 12 countries, the 
primary recipient being the United States 
followed by the Netherlands, Norway, and 
Canada. Construction continued on the 
manganese pelletizing plant of ICOMI at 
Serra do Navio, Amapá, with completion 


* scheduled for the end of 1971 or early in 


1972. 

Nickel.—Several groups representing pri- 
vate firms continued their investigations in 
1970 of the technical and economic feasi- 
bility of developing known areas of gar- 
nierite-type mineralized zones. One of 
particular interest was the Barro Alto area 
in Goias. A German firm was reportedly 
continuing extensive exploration there, but 
no active development had taken place by 
yearend. Morro do Niquel, S.A., continued 
to be the largest producer in Brazil. The 
company has planned no additional expan- 
sion of its Pratápolis, Minas Gerais, opera- 
tion because of the limited ore available at 
this location. The company has undevel- 
oped reserves in the Niquelándia area and 
is preparing a feasibility study for a 
10,000-ton-per-year (contained nickel and 
ferronickel) $45 million plant. The ad- 
vancement of the entire Niquelándia proj- 
ect depends on the obtaining of substantial 
Brazilian share participation as well as for- 
eign capital. The company mined better 
than 180,000 tons of ore averaging 1.5 per- 
cent nickel in 1970. Cia. de Nickel do 
Brasil with mine and plant at Liberdade, 
Minas Gerais, during the year produced a 
reported 286 tons of ferronickel from 5,800 
tons of ore averaging 1.8 percent nickel. 
Brazilian production of nickel, all as fer- 
ronickel, is much larger than needed to 
supply domestic demand, and the greatest 
proportion is exported. Such exports in 
1969 totaled 2,129 tons of which about 
one-third went to Japan, and in 1970, 
7,400 tons of ferronickel was exported of 
which 51 percent was shipped to Japan. 

Tin.—Tin production in 1970 totaled an 
estimated 5,020 tons of cassiterite concen- 
trates and 2,982 tons of refined tin. The 
concentrates came primarily from the Ron- 
dónia tin district. Decree Law 1101, March 
30, 1970, ordered the end of all "garim- 
peiro" production activity by March 1971 
to make way for more efficient mechanical 
operation by organized mining companies. 
Four major operators in the Rondónia 
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area were the W.R. Grace & Cia. - Cia. Es- 
tanífera do Brasil (CESBRA) group at the 
Santa Barbara mine, Cia. Industrial Flumi- 
nense at Ferusa, chiefly a Canadian-fi- 
nanced group at Massangana, and the Cia. 
Cimento Portland Itaü - National Lead 
Co. combination (organized in March 
1970). The Companhia Industrial Amazo- 
nense (CIA), a combination of CESBRA, 
Companhia Industrial Fluminense, and 
Best Metais e Soldas, S.A., produced a 
major share of the total Brazilian metallic 
tin output from its new plant at Manaus 
which started up in 1969. Production at 
this facility did not reach its capacity level 
of 300 tons per month. 

Titanium.—Titanio do Brasil, S.A. (TI- 
BRAS) , continued construction of its tita- 
nium dioxide and sulfuric acid plant near 
Salvador, Bahia. Initial production at a 
rate of 22,000 tons of TiO» annually, using 
the sulfate process, was scheduled to begin 
in 1971. Ilmenite imported from Australia 
is to be used at the plant. Currently there 
is only one plant producing titanium diox- 
ide in Brazil, Companhia Química In- 
dustrial "CIL", S.A., in Sáo Paulo. What 
may be a major deposit of titanium at Ta- 
pira, near Araxá, is being explored. This 
volcanic chimney has been known for 
many years as an interesting but not neces- 
sarily commercia] occurrence of pyrochlore. 
Reportedly the TiO% is found with the 
pyrochlore as perovskite or anatase. 

Tungsten.—Scheelite concentrate averag- 
ing better than 70 percent WOs was pro- 
duced at a rate which resulted in a total 
output 33 percent higher than in 1969. AII 
activity was centered in the Northeast 
(Currais Novos-Lages areas in Rio Grande 
do Norte and Paraiba). The Brejui mine 
continued to be the largest single opera- 
tion in the region, producing 559 tons of 
73 percent WO}; concentrates from 117,563 
tons of ore. Output from other properties 
in the area has been estimated to total 
1,500 tons of 70 percent WO} concentrate 
(as based on the volume of purchases by 
exporters) and represents the output by 
several hundred "garimpeiros" in addition 
to the production of three other larger 
mines that were active during the year. 
The Barra Verde mine at Currais Novos, 
operated by Mineração Acauá, S.A., inau- 
gurated a concentrator during the year. 

Uranium.—A small quantity of uranium 
ore was produced by the Comissáo Na- 
cional de Energia Nuclear (CNEN) during 
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the year from its experimental Agostinho 
mine near Pocos de Caldas, Minas Gerais. 
There is no commercial output of ura- 
nium in Brazil nor is there any facility for 
processing ore to produce “yellow cake” or 
uranium. The CNEN has reported contin- 
ued success in its program of exploration 
in the Agostinho area and has indicated 
that additional veins of the Agostinho type 
have been discovered that are of the same 
or even higher grade. The measured re- 
serve of ore in this area, averaging 0.2 per- 
cent UgOg associated with molybdenum, has 
been reported by the CNEN to total 1,000 
metric tons of contained UgOg, but this 
may be increased by the end of 1971. The 
CNEN reported that plans are proceeding 
for the construction of a mill to produce 
200 tons of “yellow cake” annually from 
the Agostinho ore. CNEN has contracted 
for exploratory drilling at several localities 
in Brazil. At Encruzilhada do Sul, Rio 
Grande do Sul, exploratory drilling has re- 
sulted in finding localized areas of radioac- 
tivity that appear highly indicative of ura- 
nium mineralization, although not in 
commercial quantities. 

Zinc.—Cia. Mercantil e Industrial Ingá 
operated its electrolytic zinc plant on the 
Ilha da Madeira on Sepetiba Bay, using 
silicate ore from Vazante, Minas Gerais. 
Following a period of several years of ex- 
perimentation and difficulties in treating 
the zinc silicate plant feed, the process was 
successfully modified, and for the first 
time, the plant produced 299.99 percent 
zinc at a rate of 20 metric tons per day. In 
addition, the plant produced zinc powder 
and zinc oxide. The mine run ore report- 
edly averages 7 percent zinc and is up- 
graded by gravity methods at the mine to 
a 30 percent zinc concentrate which is 
trucked 1,180 kilometers to the plant. The 
company plans to expand capacity to a 
30-ton-per-day rate by the end of 1971 and 
reach a projected 100-ton-per-day rate by 
the end of 1972. In order to insure an ad- 
equate raw materials supply, zinc concen- 
trates will be imported, reportedly from 
Peru. Cadmium is being recovered electro- 
lytically as a byproduct. 

A second Brazilian zinc plant, also using 
an electrolytic recovery process, is located 
at Trés Marias, Minas Gerais. This facility, 
recently constructed by the Companhia Mi- 
neira de Metais, produced zinc in 1970, 
also from Vazante silicate ore. Reportedly 
the plant was encountering problems and 
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fell far short of its 11,000-ton-per-year de- 
signed capacity. 

Total output of zinc from both plants, 
estimated at 10,500 tons in 1970, is pro- 
jected to reach 18,000 tons in 1971. In 
order to supply domestic demand in 1970, 
some 42,000 tons of zinc was imported, a 
total slightly less than in 1969. 
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Asbestos.—Approximately 80 percent of 
production came from the operation of the 
Sociedade Anónima Mineração de Amianto 
at its Cana Brava deposit, Uruacu, Goiás. 
The company has indicated that its pro- 
duction in 1971 may reach 17,000 tons and 
in 1972 as much as 27,000 tons. Alagoas 
also is a source of fiber. 

Cement.—Cement was produced at 32 
plants operated by 31 companies in 17 
States, and in 1970 again broke all records 
with a 15 percent advance over 1969 pro- 
duction. In spite of this advance, a short- 
age of cement continued, although not to 
a serious degree, and only 334,510 tons 
were imported, primarily from Uruguay, 
U.S.S.R., Colombia, and Spain. Actual out- 
put represented only 82 percent of an in- 
stalled capacity of 11.04 million tons. Ten 
new plants reportedly were under construc- 


tion at the end of the year, and two addi- 


tional plants were planned for construc- 
tion. Minas Gerais with eight plants was 
the largest producing State by a narrow 
margin over Sáo Paulo, while Sáo Paulo 
continued to be the largest cement-con- 
suming State by a wide margin, accounting 
for 36 percent of the total apparent con- 
sumption. 

Fertilizer Materials.—Natural phosphate, 
in the form of the mineral apatite, was 
produced by the State-owned Companhia 
Agricola de Minas Gerais (CAMIG) from 
its mine and grinding plant at the out- 
skirts of Araxá, Minas Gerais; the raw rock 
is dryground to 200 mesh and bagged for 
sale for use in direct application to the 
soil; P2Og content averages 28 to 30 per- 
cent. The Japanese-owned thermophos- 
phate plant near Pocos de Caldas, Minas 
Gerais, using ground magnesium silicate 
slag from Pratäpolis, produced approxi- 
mately 25,000 tons of a 96-percent-soluble 
19-percent-P2Os electric furnace product. 
The Jacupiranga, Sáo Paulo, operation of 
Serrana, S.A. reached a normal rate of 
output of 10,000 tons per month of a 35 to 
37 percent P2O; concentrate. 
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No potash is produced in Brazil, and as 
a result, imports annually of manufactured 
potassic materials have exceeded 300,000 
tons valued above US$10 million. This sit- 
uation may be changed as the result of de- 
velopment of large deposits of potassium 
in evaporites (reportedly totaling 450 mil- 
lion tons of sylvite and 6,060 million tons 
of carnallite) in reserves near Carmópolis, 
Sergipe. At yearend, it was anticipated that 
the Government would call for public bid- 
ding to put these deposits into production 
of potash at an annual rate of not less 
than 250,000 tons per year. 

Gypsum.—Large deposits of gypsum are 
known to occur in the Northeast, but un- 
til recently, utilization was limited to pro- 
duction for use in cement manufacture. In 
1969, a new company, Gypsum do Nord- 
este, S.A., Industria e Comércio de Gésso, 
was formed for the purpose of producing 
gypsum-board, a first for Brazil. Located 
on the margin of the Rio Sáo Francisco in 
Petrolina, the plant is well placed near the 
deposits, will utilize eletric power from 
Paulo Afonso, and have the benefit of rela- 
tively cheap river transportation to Minas 
Gerais and then by rail to the south-cen- 
tral markets. The enterprise, reaching its 
final construction phase late in the year, is 
scheduled for an initial production rate of 
2 million square meters annually in 1971. 

Salt.—For the third consecutive year 
production of salt—mainly by solar evapo- 
ration of sea water—was free of major 
problems and gained by a substantial 12 
percent Output, primarily from Rio 
Grande do Norte, reached 1,823,086 tons 
which was considerably in excess of deliv- 
eries to consumers. It has been reported 
that AKZO N.V. of the Netherlands with 
International Salt have acquired a 90-per- 
cent interest in Companhia Industrial do 
Rio Grande do Norte (CIRNE) whose salt 
facility near Macau supplies about one- 
fourth of the Brazilian market. Plans call 
for a doubling of CIRNE's output to 
about 700,000 tons per year. Byproduct re- 
covery of salt from the potential potash 
development at Carmópolis could add sub- 
stantially to the salt availability in Brazil 
and even result in a serious oversupply to 
the detriment of the solar-evaporation salt 
industry in the Northeast. 

Sulfur.—Brazil continued in short sulfur 
supply during the year with only about 
9,000 tons recovered from “sour” refinery 
gas at the Capuava refinery of União, S.A., 
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near São Paulo by Industria Brasileira de 
Enxofre, S.A. A plan to construct two coal 
pyrite reject concentration plants in Santa 
Catarina to produce feedstock for a 300,- 
000-ton-per-year sulfuric acid plant to be 
built in the same area, failed to reach 
fruition in 1970. A contract for engineer- 
ing design was signed with Mitsubishi in 
mid-1969. PETROBRAS, reported that a 
new sulfur-recovery unit at the Duque de 
Caxias refinery had been contracted for 
which will have a 15,000-ton-per-year ca- 
pacity for recovering sulfur from "sour" 
refinery gas. 
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At the end of the year, a move was 
under way to change the Comissáo do 
Plano do Carvão Nacional (CPCN) from a 
separate governmental agency to a unit of 
the Conselho Nacional de Petróleo (CNP), 
called Serviço de Combustiveis Sólidos 
within the Ministry of Mines and Energy. 


Petroleum and Natural Gas.—PETRO- 
BRAS, the Brazilian petroleum monopoly 
(except for distribution of refinery prod- 
ucts and for a limited refinery output by 
six private refineries that were in opera- 
tion prior to Decree Law 2004 of October 
3, 1953), continued to engage actively in 
exploration, refining, and products distri- 
bution at an increasing rate throughout 
the year. No other company, domestic or 
foreign, is permitted to conduct any ac- 
tivities within the sectors of petroleum ex- 
ploration, development, or refining except 
as noted above or as may be allowed 


MINERALS YEARBOOK, 1970 


MINERAL FUELS 


Coal.—Coal output increased slightly in 
Santa Catarina, the principal producing 
State but decreased in both Paraná and 
Rio Grande do Sul. As a result, run-of- 
mine coal advanced only 4 percent, but 
washed coal production was 3 percent less 
in 1970. Necessary preparation of Brazilian 
coal, particularly from Santa Catarina, re- 
sults in a high loss factor, and in 1970 
only 46 percent of the total coal mined 
was usable. Data on production and con- 
sumption of coal by industry during 1969 
and 1970 follows, in thousand metric tons: 


Production 
1969 1970 v 
Run-of- Washed Run-of- Washed 
mine mine 
Lid 415 253 878 280 
1,006 872 965 857 
ae , 706 1,311 8,845 1,280 
5,127 2,436 5,188 2,867 
Consumption 
1969 1970 » 
Domes- Im- Total Domes- Im- Total 
tic ported tic po 
-... 784 1,382 2,116 690 1,830 2,520 
Beet 1,53 -. 1,587 1,5 -. 1,550 
ees 83 266 299 80 270 
Ex 85 m 85 80 ats 80 
4 1 5 c ans x 
-... 2,848 1,649 3,992 2,900 2,100 4,400 
under a specific contractual arrangement 


with and for PETROBRAS. 

Production of crude petroleum was 5 
percent below the recordbreaking 63 mil- 
lion barrels produced in 1969. Apparent 
consumption of crude (input to refineries) 
gained 8 percent with the result that do- 
mestic crude production represented only 
32 percent of Brazil’s requirements. Natu- 
ral gas output increased 1.2 percent, and 
production of natural gas liquids (NGL) 
gained a modest 3 percent. Recovery of the 
latter was from the expanded NGL plant 
at Mataripe, Bahia. 

Reserves of petroleum at the end of the 
year totaled 857 million barrels, an in- 
crease of 0.6 percent from the reserves at 
yearend 1969. Natural gas reserves at year- 
end totaled 918 billion cubic feet, 14 bil- 
lion cubic feet more than at yearend 1969. 

Geologic and geophysical exploration 
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and exploratory, development, and injec- 
tion drilling activities, all of which were 


Geologic and geophysical exploration: 


Surface geolog a/ 
Seismic surveying... ggg 
Magnetic surveying. ---.---------------------- 
Photogeolog a 


W 


//!!!õ ³ĩð2³Aĩ ĩ Ee 


Subtotal ..... Secccs 
e . eee. ees 


rr ˙¹Ü¹¹—ww A 
Footage drill ell 


r Revised. 


PETROBRAS continued to give a high 
priority to exploration, and such activity 
was centered in the offshore areas, particu- 
larly at the mouth of the Amazon and on 
the Continental Shelf along the coast of 
Sergipe-Alagoas. Inland exploration contin- 
ued with activity in Barreirinhas, in Ser- 
gipe-Alagoas, and in the Recóncavo Basin, 
Bahia. Two seismographic ships covered 
23,500 kilometers of lines for interpretation 
of new structures encountered on the Con- 
tinental Shelf. Seismic operations on land 
covered better than 2,000 kilometers of 
lines. On the Continental Shelf, the inten- 
sification of the exploratory program re- 
quired the contracting of two new offshore 
drilling rigs—"Penrod 55" and “Neptune- 
both operating at the mouth of the 
Amazon. This brought to five the number 
of platforms in operation along the Bra- 
zilian coast. The offshore petroleum field at 
Guaricema, discovered by PETROBRAS in 
1968, as a result of subsequent develop- 
ment now embraces an area of 15 square 
kilometers. The Caioba offshore field, dis- 
covered in 1969, continued under develop- 
ment and was being fürther evaluated of 
its commercial possibilities. One well 
showed a production potential of a re- 
ported 16,000 barrels daily. Initial produc- 
tion from this area is tentatively scheduled 
for 1972. 
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performed by PETROBRAS or its contrac- 
tors, were as follows: 


1969 1970 
uc ͤ ͤ party months.. 122 72 
%%% k, 8 — 82 92 
2222 8 48 5 6 
)ͤͥͤ K doo 24 
ERO SEHR A eee do.... 209 194 


na hee LE K — 5 5 
2322. fey Sea eee ĩð2is do.... 66 79 
J ⁰⁰yy al tae tied do.... 86 112 
Sata es a ee RC do *69 62 
a ae yao eet te ate ae do 1 oa 
SIAE ach ⁰y eae N AEAEE do 1 19 15 
dd y A EI do.... 79 77 
J ¼ 88 do.... 10 22 


As of the end of the year, total nominal 
refining capacity in Brazil amounted to 
508,600 barrels per day. According to the 
CNP, 186 million barrels of crude petroleum 
were processed during the year by all re- 
fineries, national and private, which reflects 
essentially 100-percent utilization of in- 
stalled capacity. PETROBRAS operated five 
refineries with a combined nominal opera- 
ting capacity of 450,000 barrels per day of 
crude input. In addition, the six privately 
owned Brazilian refineries continued to op- 
erate throughout the year, except for Rio- 
grandense-Uruguaiana which operated only 
about one-half of a year total time, at 
near the legally allowed limit of 58,700 
barrels per day. 

Construction of the new 126,000-barrel- 
per-day Planalto refinery near Campinas, 
São Paulo, continued, and by yearend, the 
plant was about 30 percent completed. 
Two other projects were also under way to 
keep abreast of the evergrowing demand 
for petroleum products: the doubling of 
the capacity of the Cubatão refinery to 
90,000 barrels per day, including a petro- 
leum coke unit, and the construction of a 
lube oil unit at the Duque de Caxias re- 
finery with a capacity to produce 4,700 
barrels per day of bright stock. Completed 
were the vacuum distillation catalytic 
cracking, and gas recovery and treatment 
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units, and the asphalt mixing unit at the 
Minas Gerais and Rio Grande do Sul re- 
fineries. 

PETROBRAS' tanker fleet (FRONAPE) 
increased its tonnage slightly, and by the 
end of the year had 32 tankers totaling 
820,000 metric tons. In addition to several 
smaller tankers added to the fleet during 
the year, a contract was signed with Japan 
for the construction of a 265,000-dead- 
weight-ton ore and oil ship, and with Bra- 
zilian shipyards for four 26, 400-dead- 
weight-ton tankers. These fleet ships and 
others leased by FRONAPE transported 
22.6 million metric tons of crude oil dur- 
ing the year. Ocean terminals and pipe- 
lines of PETROBRAS carried 258 million 
barrels of oil during the year. 

Privately owned companies continued to 
distribute the greatest proportion of petro- 
leum derivatives produced in the country. 
However, PETROBRAS’ aggressive efforts 
in obtaining a larger share in this compet- 
itive market were beginning to show posi- 
tive results. One definite indicator was the 
increase in the number of filling stations 
owned and operated by PETROBRAS 
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which increased from 376 to 527 during 
1970. 

PETROBRAS, still the only company ac- 
tively engaged in oil shale development, 
continued work on construction of its pro- 
totype plant at Sáo Mateus do Sul Paraná. 
By the end of the year, the plant complex 
was essentially completed, and it was ex- 
pected that the 1,000-barrel-per-day PE- 
TROSIX retort unit would be operational 
in 1971 for testing the economic and tech- 
nical feasibility of producing oil from the 
Irati shale formation. There has been no 
progress or positive activity reported at the 
property of the Cia. Industrial de Rochas 
Betuminosas (CIRB), although promo- 
tional advertisements appeared periodically 
in the press. 

The Conjunto Petroquímicó da Bahia 
(COPEB) continued to be under construc- 
tion in 1970, and by the end of the year 
was almost ready to operate with a capac- 
ity to produce 250 tons of urea and 200 
tons of ammonia daily from natural gas 
obtained from Bahian fields. The Cubatáo 
fertilizer plant of PETROBRAS produced 
45,000 tons of nitrogenous products in 
1970. 


Ihe Mineral Industry of Bulgaria 


By Bernadette Michalski! 


The Bulgarian mineral industry in 1970 
was of modest proportions by world 
standards, contributing about 4 percent of 
the total world lead output, 2 percent of 
the zinc output, and about 1 percent of 
the copper output. However, the industry, 
is of considerable significance when related 
to the domestic economy. Expanded cop- 
per, lead, and zinc operations have pro- 
vided Bulgaria with an exportable supply 
of commodities salable in the hard cur- 
rency markets of the United Kingdom, 
West Germany, Italy, and other West Eu- 
ropean countries. These nonferrous metals, 
together with iron and steel, ranked as the 
principal mineral commodity exports to 
the Western World and afforded Bulgaria 
an opportunity to trade at world market 
prices. 

Bulgaria's principal domestic fuel source 
is lignite, supported in limited quantities 
by natural gas and petroleum. More than 
half of the nation's energy demands were 
imported in 1970 with the U.S.S.R., Poland, 
Czechoslovakia, and Romania virtually 
capturing the market. By the end of the 
sixth 5-year plan (1975), Bulgaria will be 
even more dependent upon imports. Crude 
oil shipments from the U.S. S. R. for 1975 
are planned at 200,000 barrels per day to 
supply a part of the expanded refinery 
capacity. 


Natural gas from the U.S.S.R. (at over 
100 billion cubic feet annually) together 
with increased solid-fuel imports from the 
U.S.S.R., Poland, and Czechoslovakia are 
programed to support expanded iron and 
steel output at the Kremikovtsi and Lenin 
iron and steel combines. In addition to 
greater dependence on communist econo- 
mies for fuel supplies, Bulgaria has partici- 
pated in a unique joint-investment venture 
with the Soviet Union. Bulgaria supplies a 
labor force in exchange for machinery, raw 
materials and fuel from the U.S.S.R. The 
1970 expansion of the Azovstal metallurgi- 
cal plant in the U.S.S.R. is one such ven- 
ture which places 5,000 Bulgarian laborers 
in the Soviet Union in exchange for rolled 
steel shipments to be used by Bulgaria’s 
machine building industry. Various joint 
projects will place a total of 12,000 Bul- 
garian workers in the Soviet Union during 
the sixth 5-year plan. 

Bulgaria's fifth 5-year plan ended in 
1970. While in general the plan was not 
achieved (the annual average growth rate 
was only 8 percent, rather than the 
planned 8.5 percent), production and de- 
velopment programs for many of the min- 
eral and metal industries were carried out. 
Major disappointments in the mineral field 
were domestic natural gas and petroleum 
outputs which failed to meet expectations. 


PRODUCTION 


Bulgaria's 1970 mineral output data are 
incomplete. For most major commodities, 
figures were available for only the first 9 
months of the year. Additional production 
capacity was realized in the cement and 
fertilizer manufacturing industries. Petro- 


leum refinery product output, based prin- 
cipally on imported Soviet and Iranian 
crudes, increased by an estimated 10 mil- 
lion barrels. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 
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Table 1.—Bulgaria: Production of selected mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Cadmium €... ß s du WES LmedE SES tons.. 200 200 200 
Copper: 
Mine output, metal content. do.... 37,300 89,300 e 40,000 
Blister including secondary. .................-. do 38, 200 38, 000 42, 000 
Refined electrolytic including secondary do- 36, 500 86,300 e 40,000 
Iron and steel: 
Iron ore and concentrate__.....-.-...------------.-- 2,645 2,688 2,412 
Pig iron (including blast furnace ferroalloys)........... 1,109 1,134 1,281 
Sugee te ew cet ceteesct woe EE m Ee mE r 1,464 1,515 1,800 
im on semimanufacture s r 1,048 1,287 1,460 
ad: 
Mine output, metal content tons 1 93, 900 91,200 e 120,000 
Smelter including secondary. .................- do- 92, 700 95, 100 e 98,000 
Manganese ore, gross weigh 41 39 e 40 
I mine output, metal content tons NA 255 300 
inc: 
Mine output, metal content do- 74, 500 77,000 e 90,000 
Smelter including secondary. // do- 75, 100 75, 800 e 78, 000 
NONMETALS 
Asbestos orc lc clc estero NE Ls do.... 2,100 2,800 e 3,500 
Cement, hydraulic „„ 8,516 8,552 8,672 
Clays, kaolin.- ß . ee cee 127 122 125 
Fertilizer materials, manufactured: 
Nitrogenous: 
Gross weight. ...... 2. 2-22 2 LLL L2 lll eee r 1,323 1,385 e 1,500 
Nitrogen content....._....---_____----_-----..---- 503 541 e 600 
Phosphatic: — 
ross weigh 409 394 NA 
Phosphorus pentoxide content 135 140 NA 
Gypsum and anhydrite: 
Crud8--. i ð pdf cll es ee 194 170 e 170 
Caleinéd ³˙o¾”o‚‚ ³˙ü LLL cR Sui ede 15 20 NA 
Lime (quicklimeh i 970 909 e 910 
e: 
, ³·¹w¹w¹iAAA ³ ⅛WWAA S dude 164 170 e 180 
Sulfur conte „„ 65 67 e 72 
Salt , ð—-L) ⁰dyd yd e a 118 120 e 120 
Sulfur, elemental, recovered........................ tons 8,658 5,320 e 7,000 


MINERAL FUELS AND RELATED MATERIALS 
Coal (marketable): 


All 176 155 | 397 
BitumlhoUB.. ol. .ucldlcemstee ecu tud ce dsmsmeme 263 215 
Lignite and browbrtmuiu᷑iun 28,282 28,632 28,836 
Ho | cuui e ˙ ˙ ] . EUM S epe ea 28,721 29 , 002 29,283 
Natural gas... million cubic feet.. 717,875 18, 537 e 19,000 
Petroleum: 
Crude oil: 

As report) „ 475 325 334 
Converted o thousand 42-gallon barrels. . 8,468 2,973 2,488 
Refinery products: 

Gasoline do 5,143 7,353 NA 

Kerosin@ =... ] ?[ðxðvßd ð v egos do 775 969 NA 

Distillate fuel oil... „ do.... 1,535 10,526 NA 

Residual fuel oil............ 2. 2 .-.- do 111, 502 14, 945 NA 

Lubrican ts do 343 280 NA 

Asphalt including natural. do.... r 491 570 NA 

Total odorum Kien es uus ec te do 25, 789 34, 643 e 45,000 


* Estimate. » Preliminary. r Revised. NA Not available. 

! In addition to the commodities listed, bismuth, chromite, gold, silver, barite, fluorspar, magnesite, and 
Um are also produced, but information available is inadequate to make reliable estimates of production 
evels. 


TRADE 
The U.S.S.R. is by far Bulgaria's leading $350.3 million? in 1969, a 16-percent in- 
trade partner, accounting for at least 55 ? Where necessary, values have been converted 


e from U.S.S.R. rubles to U.S. dollars at the rate 
percent of that nation's total trade turn- of 1 ruble—US$1.11; however, values are proba- 


over and an estimated 75 percent of total bly derived by negotiated agreement between 
: . U.S.S.R. amd Bulgaria, resulting in the above fig- 
mineral trade turnover. Mineral and metal ures being more representative of a general range 


exports from the U.S.S.R. were valued at an o 5 market price value for the 
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Table 2.—Bulgaria: Exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


MET 
Aluminum and alloys: 
CTAD Boose dae DE LUE 
Unwrought and semimanufactures.. 
Copper and alloys: 
R ei Y a aos 5s EE AT EEEN E ees chase 
Unwrought and semimanufactures. . . . 
Iron and steel: 


Pigiron?!*. oo ce se eck ct nexu 
Ferroallo ys 
Steel: 
Primary forms.. thousand tons. . 
Semimanufactures: 
Bars, rods, and nections 
O22 
Plates and sheets 2. do 
Hoop and strip do.... 
F Pipe and tube do 
Gir... 
Metal and alloys: 
8% cconcuohBu emu dE 
Unwrought and semimanufac- 
ECC» A 


Nickel and alloys, unwrought and semi- 
manufactureee s 
Platinum-group metals, un worked and 


partly worked value, thousands 
Silver and alloys, unworked and partly 
worked............. value, thousands 
Titanium oxide s 
Zinc: 
Gidce s Á— 


Metal and alloys, unwrought and semi- 
manufactures |... 22.2.2... 


Other: 
Metal bearing slag, ash, and dross 
Metals and alloys, all form 


Boron compounds, acid and oxide 
Cement .............- thousand tons 
Clay products, nonrefractory............. 
Diamond, gem value, thousands 
Feldspar and fluorspar. ................- 
Fertilizer materials: 
Crude, phosphatic. qc 
Manufactured, nitrogenous 1. 2 
Sodium and potassium compounds, n.e.s.: 
Caustic sodaa 
Soda // o 2--------------- -o 
Stone, dimension... 


Sulfur, sulfuric acid g 
(X Saha ala he Sees Scien EUREN, 
Other crude____--_____.--_-_-.-_.---___.- 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude oil thousand 42-gallon barrels. . 
Refinery products: 2 
Distillate fuel oil do.... 
Residual fuel oil.......... do.... 


Lubricants............... do 
Crude chemicals from distillation of coal, 
gas, or oll. 


1968 


133 
51,006 


416 
178 


6,793 
57, 206 


22, 100 
1.693 


1. 506 
427 
448 

25 


1.701 


1969 


900 
28, 569 


138 
50, 006 


260 
113 


3,732 
25,600 
329 
207 
5,652 


3,300 
69,635 


5,302 
61,412 


45,700 
1,254 


278 
159 
766 

19 


4,318 


Principal destinations, 1969 


All to United Kingdom. 
Yugoslavia 4,224; Japan 874. 


NA. 
West Germany 3,516; Austria 169. 


Italy 9,180. 
Turkey 3,000. 
Italy 3,825; Poland 1,805; Turkey 721. 


Italy 47; France 16; Spain 13. 


U.S.S.R. 87; Yugoslavia 17. 

West Germany 68; U.S.S.R. 62; Italy 42. 
Japan 10; Poland 8. 

Poland 6; Yugoslavia 4. 


Italy 501; West Germany 243. 
All to Austria. 


Italy 9,220; United Kingdom 8,210; 
Austria 4,871. 


Austria 101; Netherlands 41. 


United Kingdom $2,446; West Germany 
All to Turkey. 
Do. 


United Kingdom 13,771; West Germany 
7,186; Austria 5,181. 


All to West Germany. 
West Germany 76; Belgium-Luxembourg 
16; United Kingdom 16. 


All to Poland. 

All to U.S.S.R. 

All to West Germany. 

Yugoslavia 84; Libya 52; Turkey 34. 
All to Yugoslavia. 


All to Yugoslavia. 
Greece 31,328. 


All to Turkey. 

All to U.S.S.R. 

West Germany 4,293; Poland 1,009. 

Somana 26,810; Hungary 16,631; Greece 
099. 

All to U.S.S.R. 

All to Italy. 

All to Austria. 

Greece 107; Albania 30. 

Yugoslavia 357; Greece 13. 

Yugoslavia 11; Poland 7. 

Yugoslavia 3,077; Netherlands 1,241. 


NA Not available. 


! Compiled from official export statistics of Bulgaria and from import data of selected trading partners. 
2 Data from official Bulgarian export statistics. 


Sources: Official trade returns of Bulgaria, Poland, and the U.S.S.R. and the 1968 and 1969 editions of 
Supplement to the World Trade Annual, V. I, Statistical Office of the United Nations, New York: Walker and 


Company, 1970 and 1971. 
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crease over the previous year's figure. 
Crude oil and refined petroleum product 
deliveries accounted for nearly a third of 
the Soviet exports to Bulgaria, or $112.8 
million, as compared with $98.7 million in 
1968. With expansion of domestic refining 
facilities, Bulgaria's imports of Soviet re- 
fined petroleum products will decline in 
favor of expanded crude oil imports. The 


Table 3.—Bulgaria: 
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1970 


trade agreement for 1971-75 schedules a 
total of 60 million barrels of refined petro- 
leum product imports, as compared with 
100 million barrels imported in the pre- 
vious 5-year plan. Bulgarian minerals and 
metal imports by the U.S.S.R. were valued 
at $17.9 million in 1969, with more than 
90 percent of this total attributed to iron 
and steel products. 


Imports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
, ¹ð¹w¹üu. AA Rame LE NA 735 West Germany 670; France 65. 
Metal and alloys, unwrought and semi- 
manufactures 322 29, 358 28,161 U. P .R. 24,960; Yugoslavia 631; Hungary 
Antimony...........-.-..-.2-..-.-2......- 401 1,225 All from U.S.S.R. 
Chromium, chromite.................... 17,250 8,400 All from Turkey. 
Cobalt oxide and hydroxide.............. 9 eros 
Copper: 
Ore and concentrate 5, 502 sac 
Metal and alloys, unwrought and 
semimanufactures. ..............- , 598 8,262 VEM 5,822; Austria 1,108; Yugoslavia 
Iron and steel: 
Iron ore .. thousand tons 888 1,020 U.S. S. R. 870; Algeria 150. 
Pig Fon- ol e ĩ TOSS do- 2219 3307 U.S.S.R. 2553; Poland 25. 
„ ——— ᷣͤ K 18 18 U. S8. S. R. 12. 
teel: 
Primary forms. .......... do.... eae 27 Yugoslavia 19; Poland 8. 
Semimanufactures: ? 
Bars, rods, and profiles 
Orc. 373 399 U.S.S.R. 274; Poland 104. 
Plates and sheets do 252 273 U.S. S. R. 172; Italy 42; Austria 18. 
Hoop and strip do- 20 11 West Germany 5; Poland 2. 
Railway materials do 10 46 U.S. S. R. 31; Austria 5: Poland 5. 
hob. RARE do- 160 127 U.S.S.R. 120; West Germany 4. 
Pipes, tubes, and Moog 
O..-- 82 79 U.S.S.R. 64; West Germany 10. 
Unspecified rolled. . . do 21 35 All from U.S.S.R. 
Castings and forgings. do 6 4  Mainly from Poland. 
Der! do 924 974 
Yes ore and concentrate 2,284 11,708 Turkey 9,820; Yugoslavia 1,388. 
anganese: 
re and concentrate 74,653 98,345 U.S.S.R. Maas Turkey 1,345. 
DXId8 Locos eec 8 80 All from J “peu 
Mercury 76- pound flasks.. 174 319 Spain 174; taly 145. 
Nickel and alloys, unwrought and semi- 
manufactures. ................--.....- 175 262 Sweden 206; West Germany 56. 
Platinum-group metals. value, thousands. . $220 $81 All from West Germany. 
NN SPEC DERE MC ice ea! do.... $5 s 
in: 
Oxi des .-long tons "m 14 All from United Kingdom. 
Metal and alloys, unwrought and semi- ] 
manufactures. ............. do- 263 168 bm es 129; Yugoslavia 20; 
ain 
Titanium oxide s 805 1, 368 Italy 930; West Germany 438. 
Zinc ore and concentrate 15, 551 37,750 Yugoslavia 80,886; Turkey 6,864. 
Other and unspecified, unwrought and 
semimanufacturees „851 1.3738 U.S. S. R. 1,151; United Kingdom 187. 
NONMETALS 
. ⁵⁰ Seed 20, 600 24,600 All from U.S. S. R. 
Barite and wither ite REN 8,050 All from Turkey. 
Borates, crude... ...................... 8,400 5,200 Do. 
Cement thousand tons 107 113 U.S. S. R. 110; Poland 3. 
Clay products, refractory. / 0,224 22,148 U.S. S. R. 16, 500; Austria 2, 672. 
Diamond, industrial... . value, thousands $73 $6 All fro m Belgium-Luxembourg. 


See footnotes at end of table. 
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Table 3.—Bulgaria: Imports of selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NON METALS Continued 
Fertilizer materials: 
Crude: 
Phosphatic (apatite concentrates). 363,400 345,300 All from U. S. S. R. 
Pot assie (salts ))) 91,900 51,700 Do. 
Manufactured: 
Phosphatic. ..................- 452,188 188,070 U.S. S. R. 92,800; Yugoslavia 90,770. 
MiIX6d. o ete ee ees 28,220 12,924 All from Greece. 
Graphite. cuz ͤ 900 1,100 All from U.S.S.R. 
Magnesite............-.-..-...-......-- 599 193 All from Austria. 
Pigments, mineral, iron oxide 156 172 All from West Germany. 
;; dum mr nc 3 cud 12,009 All from Turkey. 
Sodium and potassium compounds, n.e.s.: 
Caustic sodPMꝓõaPꝓsͥ ee 438 88 
Caustic potash, sodic and potassic 
peroxides___........--.....------ 206 do 
hh ⁰⁰ 1.994 27,787 U.S.S.R. 26, 300. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black -........--------------- 8,843 9,860 U.S.S.R. 7,125; East Germany 1,387. 
Coal, all grades thousand tons.. 3,422 4,088 All from U.S.S.R. 
COMO sna do.... 221 196 U.S.S.R. 115; Yugoslavia 45; Poland 36. 
Petroleum refinery products: 
Crude oil ? 
thousand 42-gallon barrels.. 24,329 35,8331 NA. 
Refinery products: ? 
Gasoline do.... 3,298 2,958 U.S. S. R. 2, 644. 
Distillate fuel oil. ........ do.... 3,700 4,028 U.S.S.R. 2,917. 
Residual fuel oil........... do.... 10,410 11,002 U.S.S.R. 10,390. 
Lubricants... .......... do.... 485 616 U.S.S.R. 564; Romania 11. 
Crude chemicals from distillation of coal, 
Fh ineo suas oes 1,177 286 All from West Germany. 


NA Not available. 

! Compiled from official import statistics of Bulgaria and from export data of selected trading partners. 

2 Data from official Bulgarian import statistics. 

3 Official import statistics report the receipt of only 548,000 tons in 1968 and 528,000 tons in 1969, but these 
represent receipts of only a select few categories of semimanufactures. These include construction steel, wire 
rod, sheet iron, sheet steel, tinplate, hoop, and strip. Because of the incomplete nature of these data, export 
statistics of trading partners have been used for the entire steel section, but their data exclude imports from 
Czechoslovakia, East Germany, and Hungary which were listed in the Bulgarian source publication as source 
countries. Total iron and steel imports from these nations as recorded in the Bulgarian import statistics were 
1968: 26,000 tons and 1969: 22,000 tons. 

4 Official import statistics report the receipt of 1,509,000 tons of all types of fertilizers in 1968 and 1,063,000 
tons in 1969, quantities which considerably exceed the totals for the commodities listed below, which: were 
derived from trading partner export statistics. However, official import statistics do not break down the total 
by type. Among the source countries listed in official import statistics but not covered by trading-partner 
export data was 15555 which reportedly supplied 213, 000 tons of presumably all phosphate rock in 1968 and 
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Sources: Official trade returns of Bulgaria, Poland, and the U.S.S.R. and the 1968 and 1969 editions of 
Supplement to the World Trade Annual, V. I, Statistical Office of the United Nations, New York: Walker and 
Company, 1970 and 1971. 
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trates were trucked to the Pirdop smelter 
and refinery where they were processed 
into an estimated 28,000 tons of metal in 
1970, about 70 percent of Bulgaria's copper 


METALS 


Copper.—Ore production was derived 
from seven mines, of which six together 


produced a total of about 2 million tons of 
ore in 1970; the ore ranged in copper con- 
tent from 0.5 to 1.5 percent. Principal out- 
put however was from the Medet porphyry 
deposit which yielded about 7 million tons 
of ore, grading 0.4 percent copper and 
0.008 percent molybdenum. By 1971 the 
Medet mine and mill facilities should at- 
tain planned capacity of 8 million metric 
tons of ore annually with an anticipated 
recovery of 120,000 tons of 12-percent cop- 
per concentrates. Medet copper concen- 


output for the year. By 1972 copper metal 
production from Medet concentrates is 
planned at 34,000 tons. Nearly half of 
Bulgaria's copper output is processed into 
copper profiles, sheet, and wire at the Dimi- 
ter Ganev plant near Sofia. The plant was 
under expansion during 1970 with construc- 
tion of additional hot- and cold-rolled pro- 
duct units, a casting unit, and a pressing 
and drawing unit. The Dimiter Ganev plant 
is scheduled to attain planned capacity of 
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110,000 tons of semimanufactured non- 
ferrous metals by 1973. 

Iron and Steel.—The steel industry ac- 
counted for an estimated 3.5 percent of 
Bulgaria's gross national product in 1970. 
The 9-percent increase in pig iron and 
19-percent increase in ingot steel output 
was attributed to the additional furnace 
capacity installed during 1969-70. In 1969, 
the last year for which a breakdown of 
steel output by type of processing facility 
was available, oxygen converters accounted 
for 53 percent of total output, open-hearth 
furnaces for 31 percent, and electric fur- 
naces for 16 percent. 

In 1969 rolled sheet accounted for 61 
percent of total output of rolled products. 
However, the installation of a new contin- 
uous wire mill during 1970 reduced the 
rolled sheet portion of total rolled prod- 
ucts to 49 percent despite no reduction in 
the quantity of rolled sheet produced. A 
contract for the supply and installation of 
sheet finishing equipment for the Kremi- 
kovtsi metallurgical combine was awarded 
to Dresser-Dujardin (French) under li- 
cense from Aetna, Blaw Knox, and United 
States Steel Corp. Output of the 450,000- 
ton-annual-capacity unit will include 
135,000 tons of galvanized sheets, 120,000 
tons of electrolytic tin plate, and 105,000 
tons of aluminum plate. Domestic seamless 
pipe output was below 20,000 tons annually 
until the new seamless pipe unit was com- 
missioned at Kremikovtsi in 1969; this raised 
the country’s seamless pipe output to an 
estimated 90,000 tons in 1970. Expanded 
wire, sheet, and pipe capacity will afford 
Bulgaria an estimated 80 percent self - suffi- 
ciency in steel products, limiting imports 
to specialized varieties of angles, shapes, 
sections, and pipes. 

Molybdenum.—Molybdenum concentrate 
with a high rhenium content is recovered 
by the mill at the Medet porphyry copper 
mine. When the Medet mine and mill 
reach capacity in 1971, an annual output 
of 350 tons of 40-percent molybdenum con- 
centrate is planned. 

Titanium.—Bulgaria claimed discovery 
on the Black Sea coastline of a black sand 
deposit containing 10 percent titanium 
dioxide (TiO?) and 50 percent iron. The 
deposit ranges from 3 to 7 feet in thick- 
ness and covers an area of 8 square miles. 
No exploitation plans were announced by 
yearend; however, development of this de- 
posit could reduce Bulgaria's dependence 
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upon TiO, imports. Net imports were re- 
ported at 510 metric tons in 1968 and 
1,211 tons in 1969. 


NONMETALS 


Limited development activity was re- 
ported in the nonmetallic industry in 1970. 
Production of fluorspar, gypsum, and re- 
fractory clays remained stable, while asbes- 
tos and pyrite made appreciable gains. 
Byproduct sulfur produced from metallic 
sulfide ores apparently recovered from the 
1969 slump. Near yearend, cement output 
registered limited gains with completion of 
the 1.6-million-ton-capacity Loukovit ce- 
ment plant. Manufactured fertilizer out- 
put, although unreported, presumably in- 
creased owing to the midyear completion 
of the Varna fertilizer complex where daily 
production was reported at 630 tons of 
ammonia, 850 tons of ammonium sulfate, 
and 2,500 tons of end-product complex ni- 
trogenous-phosphatic fertilizers. 


MINERAL FUELS 


Energy consumption in 1970 was esti- 
mated at 29 million tons of standard coal 
equivalent (SCE). About 60 percent of 
this supply was obtained from domestic 
sources, principally from lignite and brown 
coal. In 1968, the latest year for which a 
breakdown of energy consumption by 
source fuel is available, solid fuels pro- 
vided 65.7 percent; liquid fuels, 31.2 per- 
cent; natural gas, 2.4 percent; and hydro- 
electric power, 0.7 percent of a total 27.8 
million tons of SCE. 

Construction was started on Bulgaria's 
first nuclear powerplant. Located at Kozlu- 
dui on the Danube, the plant will have 
two water-type reactors, each of 400-mega- 
watt capacity. Each reactor will supply two 
turbines of 200 megawatts. The first reac- 
tor is scheduled for service in 1973 and the 
second in 1974. Design and construction of 
the Kozludui plant was undertaken by the 
U.S.S.R., which will also furnish nuclear 
fuel. 

Coal.—Coal output exceeded 29 million 
tons, with low-quality lignite and brown 
coals constituting about 98 percent of the 
total output. The bulk of lignite produc- 
tion is derived from open pit mining oper- 
ations in the Maritza Istok basin where re- 
serves are estimated at 3,000 million tons 
of lignite averaging 1,300 kilocalories per 
kilogram. In 1970 at least three open pit 
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mines were in operation. Troyanovo 1 op- 
erated at a 12-million-ton-annual capacity 
level with an overburden-to-coal ratio of 
2.8 to 1. Troyanovo 2 was expanded to a 
15 million-ton-capacity with overburden to 
coal ratio of 4.45 to 1. Troyanovo 3 was 
still under development; however, pit pro- 
duction was at least 2 million tons of lig- 
nite from producing levels. It operated on 
a continuous system consisting of excava- 
tors, traveling cranes, and loading convey- 
ors. Equipment for open pit operators in 
the Maritza Istok area was manufactured 
in East Germany. 

Natural Gas.—Optimistic plans set a 
domestic natural gas output of 25 billion 
cubic feet annually by the close of the 5- 
year plan in 1970, but actual production in 
1970 fell far below the goal, reflecting dis- 
appointing results in Black Sea exploration. 
Domestic production, estimated at 19 billion 
cubic feet in 1970, was derived from Stara 
Orjachovo field south of Varna on the Black 
Sea Coast and from Chiren (Tcherven) 
near Vratsa in western Bulgaria. The lat- 
ter field provides a gas containing 92 per- 
cent methane, 3 percent heavier hydrocar- 
bons, and 5 percent nitrogen. In operation 
since 1965, the field produced a cumulative 
total of 60 billion cubic feet through 
January 1, 1970. Plans for the current 
1971-75 5-year plan anticipate raising out- 
put from both fields to a total of 35 billion 
cubic feet annually. 

The bulk of Bulgaria's natural gas sup- 
ply will be imported from the U.S.S.R. via 
a 1,020-millimeter-diameter pipeline. The 
first section of the line running from Iz- 
mail in the Ukraine to the Black Sea port 
of Varna, is scheduled for completion in 
1972, when Soviet natural gas will supply 
the industrial complex in the Devnya low- 
lands. From Varna the line will run to 
Burgas to provide natural gas for the ex- 
panding chemical combine and then 
through Plovdiv to Sofia where it will 
service the Kremikovtsi metallurgical com- 
bine. The pipeline, covering a distance of 
435 miles, will have a 106-billion-cubic-foot 
annua] capacity (3 billion cubic meters) 
and will reportedly be shipping natural 
gas from the U.S.S.R. at capacity level by 
1975. 

Petroleum.—Domestic crude oil output 
was an estimated 9,800 barrels per day, 
falling far short of the 20,000-barrel-per- 
day planned output for 1970. Production 
from the northwestern fields of Dolni Dub- 
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nik and Gigen did not meet expectations, 
and offshore development in the Tyulen- 
ovo field extension, north of Varna on the 
Black Sea, appears to have at best a mea- 
ger yield. Bulgarian crudes are widely di- 
vergent. The Dolni Dubnik field, the 
country’s largest yields a crude averaging 
42° API gravity and 0.12 percent sulfur 
from depths in excess of 11,000 feet. Gigen 
field crude is produced at 4,000-foot depths 
and averages 12.7° API gravity and about 
0.9 percent sulfur. Production from the 
Tyulenovo field is from a depth of 1,300 
feet and is 19.3° API gravity oil with 0.32 
percent sulfur. Crude oil from Bulgaria's 
northwest fields are refined at Plevin, 
where the nation's second refinery came 
on stream during 1970. Production capacity 
at Plevin is reported at 20,000 barrels per 
day. Product yield in 1970 included 
2,536,000 barrels of diesel fuel. Imported 
Soviet crude oil, railed to the refinery 
from the Black Sea port of Shabla, supple- 
ments domestic crude oil runs. 

Two pipelines for handling Soviet crude 
oil imports are under consideration. The 
Kavarna-Plevin line is scheduled for com- 
pletion in 1972, and the Shabla-Plevin line 
is scheduled for completion in 1975 when 
the Plevin refinery daily capacity will be 
expanded to 120,000 barrels. 

Bulgaria's largest petroleum refinery and 
petrochemical complex is located on the 
coast at Burgas. Daiiy refining capacity was 
expanded from 80,000 barrels in 1968 to 
120,000 barrels in 1970. A 175-mile, 40,000- 
barrel-per-day pipeline for refined products 
was under construction from the Burgas 
refinery to Stara Zagora and Plovdiv. The 
Burgas-Kariobat section should be com- 
pleted by 1971 and the entire line finished 
by 1973. The U.S.S.R. and Poland are pro- 
viding equipment for the project. 

Total imported crude runs in 1970 were 
estimated at 100,000 barrels per day, with 
the U.S.S.R. providing about 85,000 barrels 
per day. Iran and possibly the United 
Arab Republic (U.A.R.) supplied the re- 
mainder. By 1975 plans call for crude ship- 
ments from the U.S.S.R. to average 200,000 
barrels per day, covering the major por- 
tion of crude consumption of the 
expanded Plevin (120,000 barrels daily) 
and Burgas (180,000 barrels daily). To 
meet heavier demands on Black Sea tanker 
capacity, Bulgaria will expand its 1970 
tanker fleet capacity of 257,000 deadweight 
tons (d.w.t) to 850,000 d,w.t. by 1975. 
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Carrier units will range from 70,000 to brought into production at the Burgas 
100,000 d.w.t. complex near yearend. These included 
In addition to expansion of refining ca- units for production of rubber, latex, 
pacity, three petrochemical units were acrylic fibers, and polystyrene. 


The Mineral Industry of Burma 


By K. P. Wang! 


Burma’s “hard rock” part of the mineral 
industry had another lackluster year in 
1970. Production from the Bawdwin enter- 
prise near Lashio and the Chinese border 
remained at its lowest level within a dec- 
ade, with the modernization program be- 
hind schedule. Tin and tungsten output 
also showed little if any improvement. 
Nothing was done on the Monywa copper 
deposit. A Soviet technical assistance team 
arrived in July to rehabilitate the Mawchi 
tin-tungsten mine and a West German 
team was assigned to help develop tin 
mines in the Heinda district. Antimony 
mining was resumed. Near yearend, a spe- 
cial technical aid agreement was being nego- 
tiated with the West German Government 
regarding exploitation of mineral resources 
in Burma in general. 

The West Germans were also active in 
oil and fertilizers. An agreement was 
signed to conduct seismic surveys for oil in 
the Gulf of Martaban. The Germans, who 
are to assist in onshore exploration as well, 
were negotiating for a production-sharing 
contract. The Japanese tried to negotiate a 
similar contract for the Arakan coast, 
which they have surveyed on a preliminary 
basis, with no success as yet. Meanwhile, the 
Burmese made some headway themselves 
in exploration and exploitation. The 
Mann oilfield near Minbu was discovered 
and brought into production. New oil rigs 


were purchased. However, the overall Bur- 
mese effort was small, because of limita- 
tions in domestic capital and technical 
capability. On a related front, one ferti- 
lizer plant had been completed by the Ja- 
panese and another (virtually the same 
size) was being constructed by the West 
Germans, both to utilize local natural gas 
to make urea. 

The mineral industry of Burma has be- 
come very much a government business. 
About 5 percent of the national budget in 
1969, or $109 million, 2 was allocated to the 
Ministry of Mines, which also runs the pe- 
troleum industry. Various government cor- 
porations are assigned to manage the dif- 
ferent mining sectors. In fiscal 1969-70,3 the 
budget for national development showed 
the following anticipated capital expendi- 
tures: People's Oil Industry (POI), $11.8 
million; People's Bawdwin Industry (PBI), 
$2.1 million; and Mineral Development 
Corporation (MDC), $1.7 million. In Feb- 
ruary 1970, the Myanma Oil Corporation 
(MOC) took over the duties of POI and 
the Myanma Bawdin Corporation (MBC) 
took over the duties of PBI and other or- 
ganizations. The power of MDC had been 
reduced, although it still supervises tin, 
tungsten, coal, and certain nonmetallics. 
Even the precious stone industries have 
been nationalized. 


PRODUCTION 


According to official Burmese national 
budget estimates, "mineral" output totaled 
$37.8 million in fiscal year 1968-69 and the 
target for 1969-70 was $41.3 million. 
Crude oil and limestone are included, but 
not the value added derived from mineral 
and metal processing. Thus, products like 
salt, cement, refined oil, and processed 
metals are excluded either in total or in 


part. Reported output values for major 
minerals were, as follows, for 1968-69 (tar- 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

? Where necessary, values have been converted 
from Burma Kyats (BKs) to U.S. dollars at the 
rate of BKs4.76 — US$1.00. In the open market, 
the kyat is worth much less; actually, one dollar 
can buy 15 kvats or more. 

3 Burma's fiscal year runs from October to the 
following September. 
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gets for 1969-70 are in parentheses): 
Crude oil, $16.6 million ($18.2 million); 
nonferrous output of the Bawdwin enter- 
prise, $7.2 million ($8.5 million) ; and tin 
and tungsten concentrates, $2.4 million 


Table 1.—Burma: 
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($2.8 million). In fiscal year 1968—69, salt 
output was reported at $3.3 million, ce- 
ment output as $5.0 million, refined petro- 
leum output at $48.8 million, and iron 
and steel products output at $12 million. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 © 1969 r 1970 v 
METALS 
Antimonial lead (18 to 20 percent Sb) 290 802 239 
Copper matte, gross weight 160 167 166 
Iron and steel: 
Steel ingots and castings ¢_._.......-.---------------------------- 21,000 21,000 21,000 
T S semimanufactures €... LLL LLL LLL Lll ll oe eee 28,000 25,000 25,000 
Concentrate (50 to 60 percent Pb)... ............- 2-2 eee 17,984 15,810 14,700 
Bilal o case cu esc cL cB Li I UL DLE 9,870 9,720 ,510 
Nickel speiss (20 to 80 percent Ni).------------------------------------- 115 119 
Silver oeoa ⁰¼¼t. můr! y T a ME thousand troy ounces. . 790 902 572 
Tin concentrate (68 to 72 percent Sn) . long tons. . 370 300 280 
Tin-tungsten concentrate ls 85 N Sn and 80 percent WO3) °¢___.. do.... 500 440 630 
Tungsten concentrate (55 to 65 percent WO:) JJ 160 110 90 


Zinc concentrate (52 to 55 percent Zn).............- 


NONMETALS 
Barte f: dd ee te oes e 9,000 9,708: 13,468 
Cement, hydraulic thousand tons.. 155 188 157 
Gypsum. / ⁵ðVſdJdddͥ 8 e 8,000 8,500 5,334 
Limestone, crushed and broken thousand tons. . 530 572 604 
J)) geld lee e DL DLL ee we) oa aR Eu LL RE do.... 136 176 159 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum 
rüde 8 thousand 42-gallon barrels 5,634 6,433 6,050 
Refinery products 
G 2 ie eS eee detec dct esr do.... 1,515 1,486 1,801 
Kerosine and jet fue“““““llũlũll LLL LLL. 2. do 1,450 2,057 2,878 
Distillate fuel oils... 2... 22.2. 2222222 LLL lll L2 c 2 cl ll- do.... 1,818 1,705 ; 
Residual fuel ol do- 1,318 1,014 1,115 
J7/!ö%’f! ) fx v. ee ge EE do 122 192 400 
e Estimate. » Preliminary. r Revised. 


TRADE 


Burma's overall foreign trade declined 
sharply, from $290 million in fiscal year 
1968-69 to about $235 million in 1969-70. 
Total exports at approximately $110 mil- 
lion showed little change, whereas total 
imports declined $50 million to $125 mil- 
lion. Measured in a span of a few years, 
mineral exports roughly equaled the com- 
bined production of the Bawdwin enter- 
prise, the tin-tungsten industry, and parts 
of the precious stones industries. These 
items generally added up to $10 to $13 
million annually, although actual mineral 
exports varied considerably from year to 
year. In fiscal 1968-69, Burma exported 
$6.14 million in base metals and ores and 
$3.66 million in silver; in fiscal 1969—70, 
base metal exports were slightly down and 


silver exports, sharply reduced to less than 
half the total for the previous year. 

Burma's import of mineral and related 
products dropped from roughly $36 mil- 
lion in 1967-68 to $31 million in 1968—69, 
and possibly only to $20 million in 1969-70. 
The largest item was base metals and 
manufactures which held somewhat steady 
at $17.5 to $19.5 million each year. Ferti- 
lizer imports showed the greatest change, 
with imports declining from $12 million in 
1967-68, to $6 million in 1968-69, and not 
much more than $1 million in 1969-70. 
Construction of new fertilizer plants 
brought about the sharp decline. During 
these 3 years, refined oil imports dropped 
from $3.5 million to $1 million. Lesser 
mineral imports included coal and, second- 
arily, cement. 
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COMMODITY REVIEW 


METALS 


Antimony.—In recent years, until 1970, 
the only antimony produced in Burma had 
been a few hundred tons of antimonial 
lead annually, analyzing 18 to 20 percent 
antimony, by the lead smelter in Namtu. 
Early in 1970, small-scale extraction of an- 
timony ore and concentrate was resumed, 
owing to extremely high prices and gov- 
ernment assistance by MDC. In fact, an in- 
tensive search for antimony led to the dis- 
covery of various deposits. By yearend, 
however, antimony prices had dropped 
from the high of $4 per pound early in 
1970 to US $0.70. This rapid change of 
events undoubtedly will affect future oper- 
ations. 

Unevaluated antimony finds reported in 
the press include Matsan in Kyaikmaraw 
township, Moulmein district; Mongshu 
township, Southern Shan State; headwater 
of the Taung Daung stream between 
Thanbyuzayat and Mudon Townships, 
Moulmein district; Konsut and Peinchit in 
the Loikaw district, Kayah State; near the 
villages of Peinnegon and Mwehaukkon; 
and near the Yadana Theingi mine in the 
Kalagwe area of the Nawnghkio district. 

Iron and Steel.—The Ywama steel plant, 
with an electric furnace and rolling mills, 
remained the country's only steel producer. 
Scrap iron for feeding the furnace came 
from domestic sources, but a shortage 
seemed imminent. The steel plant rated at 
40,000 tons of products annually was 
worked at about half capacity. Bars and 
rods were the main products, followed by 
wire nails, galvanized iron, and barrel 
sheets, Plans have been made to build ad- 
ditional facilities for wire netting, roller 
extension, tubes, and sheets, although 
funds were not in sight. Burma also has 
plans to build an integrated steel indus- 
try, a project which is even more uncer- 
tain. 

Lead, Zinc, Copper, Silver, and Nickel. 
—The Government-owned Bawdwin enter- 
prise in Northern Shan State near the 
Burma Road, originally under the Burma 
Corporation, then the PBI, and now the 
MBC, continued to be Burma's sole signifi- 
cant producer of nonferrous metals. Bawd- 
win has been producing refined lead, zinc 
concentrate, and byproducts for decades. 
The zinc concentrate has been sold as 


such, mostly to Japan, whereas lead and 
other materials have been sent to nearby 
Namtu for smelting before marketing 
abroad, primarily to India as in the case 
of refined lead. As of yearend 1970, this 
mining complex, with more than 7,000 
workers, was capable of producing each 
year approximately the following: Refined 
lead, 15,000 tons; zinc concentrate, 10,000 
tons; silver 1 million ounces; antimonial 
lead, 300 tons; copper matte, 200 tons; and 
nickel speiss, 130 tons. 

The decline of the historically famous 
Bawdwin mine is mainly attributed to de- 
pletion of high-grade reserves that have 
analyzed one-third combined base metal 
content in the ore. Reserves at yearend 
had dwindled to roughly 6 million tons, 
assaying only 11 percent lead, 5.5 percent 
zinc, 0.3 percent copper, and 7 to 8 ounces 
of silver per ton. The average grade of ore 
mined in 1969-70 was even lower—about 9 
percent lead and 5 percent zinc. A change- 
over to work low-grade ores in the mine 
has been behind schedule because of short- 
age of funds and equipment. The plan is 
to raise production considerably under a 
modernization program now in progress. 
Meanwhile, the mine has been struggling 
along. However, the old smelter with sur- 
plus capacity reportedly produced only 
9,510 metric tons of refined lead in fiscal 
1969-70. A new lead oxide plant being 
built at Namtu had not been completed 
by yearend. 

The small Bawsaing mine in the Taung- 
gyi district, also under MBC, which con- 
trols all nonferrous base metal operations 
in the country, was being expanded to 
produce about 1,000 tons each of sulfide 
lead ore, carbonate lead ore, and lead slag 
annually. What little so far produced has 
been sent to Namtu for smelting. 

The new Yadana Theingi mine in the 
Nawnghkio district, Northern Shan State, 
was being built up to produce over 40,000 
tons of silver-lead-zinc ore annually. The 
plan is to construct a powerplant, a mill, 
and a 32-mile road from the mine to Ohn- 
mathi on the Mandalay-Lashio highway. 
In addition to many lead-zinc veins, ore 
bodies of copper and antimony have also 
been reported in the vicinity. 


Little work was done during the year on 
the Monywa copper deposit located 110 
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kilometers west of Mandalay. Reserves of 
this deposit may be on the order of 100 
million tons of 0.5 to 1.0 percent copper 
ore. 

Tin and Tungsten.—MDC continued to 
control most of the country's tin and tung- 
sten mines, and government policy calls for 
the eventual takeover of the remaining 
private mines as soon as their licenses ex- 
pire. Concentrates were produced sepa- 
rately or in mixed form. Combined annual 
output of the two related minerals has 
been less than 1,000 tons of concentrates 
during the last 5 years, a far cry from 
pre-World War II levels. Although statis- 
tics are conflicting, Burma has been pro- 
ducing, in terms of metal content, approxi- 
mately 300 to 500 tons of tin and 100 to 
200 tons of tungsten yearly. Most produc- 
tion has come from the Tavoy and Mergui 
districts in the Tenasserim Division near 
the Thai border. The Government helps 
the small miners with implements. It also 
buys concentrates at relatively low prices, 
an action which has brought about smug- 
gling into Thailand. Large scale dredging 
operations have virtually ceased. 

In an effort to spur production, a 4-year 
technical assistance agreement was signed 
between MDC and the Soviets to rehabili- 
tate the once-famous Mawchi tin-tungsten 
lode mine. The mine was reopened on 
March 27 and a Soviet team of five experts 
arrived in July 1970. The initial goal is to 
produce about 100 tons of concentrates 
monthly—roughly twice the monthly levels 
late in 1970. The agreement specifically 
calls for the Soviets to furnish 1.5 million 
rubles ($1.65 million) in loans at an inter- 
est rate of 2.5 percent to be repaid within 
12 years after concentrate production 
reaches 1,200 tons annually. At its peak in 
1939, the mine produced 5,800 tons of 
mixed concentrates. The high-grade re- 
serves have since been depleted. 

Another agreement was signed near year- 
end with the West Germans, who will de- 
velop tin mines in the Heinda district. A 
$2.7 million long-term, low-interest loan 
will be provided. 


NONMETALS 


Cement.—Burma's only cement plant at 
Thayetmyo is also a government enter- 
prise. The plant has two wet process ro- 
tary kilns and has been producing about 
180,000 tons annually. 
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The Industrial Development Corpora- 
tion, operators of the Thayetmyo plant, 
ordered a second plant from Japan near 
yearend. Kawasaki Heavy Industries is to 
supply a 800-ton-per-day cement plant val- 
ued at about $8.5 million, to be installed 
in the Kyangin area in the upper reaches 
of the Irrawaddy River in 1972. 

Fertilizer Materials.—Difficulties in rice 
production influenced the Government to 
encourage the use of chemical fertilizers in 
Burma. During the 5 years preceding 1970, 
annual fertilizer consumption rose to ap- 
proximately 150,000 tons, all imported. In 
1970 the first of two similar fertilizer 
plants was completed, signaling the even- 
tual stoppage of large-scale imports of ni- 
trogen fertilizers. Complex or mixed ferti- 
lizers, however, would still be imported. 

Both plants are located near the Chauk 
oilfields in central Burma in order to uti- 
lize the natural gas there. The yearly ca- 
pacities of each plant, costing approxi- 
mately $14 million each, will be 40,000 
tons of ammonia and an associated 65,000 
tons of urea. The first plant, located at 
Pagan 20 kilometers north of Chauk, was 
built by the Japanese firm Hitachi Zosen. 
The second plant, near Sale at Kyun- 
chaung 30 kilometers south of Chauk, is 
being built by a consortium of West Ger- 
man firms and is scheduled for completion 
late in 1971. The West German Govern- 
ment is contributing $4 million, with the 
rest financed by the contractors in the way 
of long-term loans. 


Gem Stones.—Uncut Burmese jade con- 
tinued to be of importance in world jew- 
elry circles. Annual output usually varies 
from 52,300 to 93,300 kilograms of uncut 
jadeite. Since many mines are in insurgent 
territory near the border, additional jade 
presumably was produced and smuggled 
out of the country. Burma also produces 
ruby, sapphire, spinel, other "precious 
stones." and cultured pearls. The pearl in- 
dustry was nationalized in 1964, when the 
Japanese part of a joint venture was dis- 
solved. Jade and precious stone producers 
were first required to sell to MDC. By 
1970, both these industries had become to- 
tally nationalized. 


During the seventh annual emporium 
held in Rangoon in February 1971, sales 
totaled $2.6 million, including $1.96 mil- 
lion for jade, $480,000 for pearls, and 
$154,000 for precious stones. Pearl sales 


THE MINERAL INDUSTRY OF BURMA 


have lost ground steadily ever since the 
Japanese left. Recorded output of precious 
stones also declined sharply since nationali- 
zation. 

Salt.—Burma produces the salt it needs, 
which amounted to about 175,000 tons an- 
nually during 1969-70. Early in 1970 the 
Burma Salt Industries, the sole operator 
harvesting salt from brine pits located 
along the Indian Ocean coast, started a 
modernization program. The company has 
placed a $1 million order with Allis-Chal- 
mers Manufacturing Co. for tractor scrap- 
ers, crawler dozers, and graders to build 
pits, dikes, and channels, which will dis- 
place elephants and bullocks formerly em- 
ployed. 

Other Nonmetallics.—An Industrial Raw 
Materials Committee helps MDC super- 
vise various small nonmetallic industries 
that include fire clay from Pegu Yomas 
east of Minhla and from Kyaukpadaung; 
fluorspar from Kalaw; soapstone from 
Katha; graphite from Wapyudaung; man- 
ganese dioxide form Kyaukpadaung; ben- 
tonite from Shwebo; gypsum from Chauk; 
dolomite from Kalaw and feldspar from 
Thazi and Taungtha for the Syrium glass 
factory; quartz from Choungzon in Am- 
herst district; and barite from Kyaukse 
and elsewhere. Barite and bentonite extrac- 
tion were being stepped up because of 
growing demand by MOC. The industrial 
clay near Minhla may turn out to be 
rather important. 


MINERAL FUELS 


Coal.—The  Kalewa coalfield in the 
northwest, sole producer in Burma, turned 
out only about 15,000 tons of low-rank 
coal annually during 1969-70. The Govern- 
ment hopes that output can be raised 
somewhat. Burma's imports of coal are 
also small. 

Petroleum.4—The year 1970 was a turn- 
ing point for the oil industry of Burma, 
which, although small, showed significant 
progress. The West Germans were awarded 
an offshore survey contract. The new 
Mann oilfield onshore north of Minbu 
helped push Burma's daily crude output 
to 19,000 barrels at yearend. The Syriam 
refinery near Rangoon and the smaller 
Chauk refinery upstate, with a combined 
throughput capacity of about 31,000 bar- 
rels per day, were able to handle more 
crude than what was produced. Imports of 
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refined products were equivalent to about 
half the domestic output in 1970. The 
Government, however, hopes to achieve 
self-sufficiency shortly. With the building 
of the two fertilizer plants previously men- 
tioned, natural gas, hitherto flared, will 
have a commercial outlet of 5 million 
cubic feet per day for each plant. The 
Burmese hope eventually to develop a pe- 
trochemical industry. 

Two aid agreements were signed be- 
tween the Federal] Republic of Germany 
and Burma in September 1970. These call 
for a $6 million loan (2.5 percent interest 
and 30 years) for both onshore and 
offshore exploration and exploitation and 
for a $2.1 million grant for experts and 
equipment. The above agreements proba- 
bly represent only the first installment, 
which in total may reach $23 million. A 
joint exploitation agreement between the 
two countries was being discussed at year- 
end. Negotiations have also been taking 
place with the Japanese to exploit offshore 
oil. Despite lack of capital, the Burmese 
seem to prefer contractural assistance 
rather than investment. For this and other 
reasons, U.S. companies have not been able 
to get into Burma as yet. 

Offshore, as part of the aid program, the 
West German firm Prakla (Gesellschaft fuer 
Praktische Lagerstaettenforschung GmbH) 
of Hannover will conduct a 4,500-mile 
seismic survey for MOC in the Gulf of 
Martaban. Oil was discovered on Bilugyun 
Island off Moulmein in the Gulf of Marta- 
ban. The Japanese conducted seismic work 
off the Arakan coast. Negotiations between 
the Japanese Petroleum Corporation and 
MOC were at a stalemate, because the Jap- 
anese wanted a percentage-share arrange- 
ment whereas MOC insisted on a fixed re- 
turn. 

Onshore, the Mann field on the west 
bank of the Irrawaddy was discovered in 
March and shows good promise. 'The 
Prome field performed well, but Myanaung 
had not lived up to expectations and the 
Shwepyitha field proved a failure. At 
Chauk and Yenangyaung, Burma's two old 
oilfields, secondary methods were being 
employed. Onshore exploration covered 
about 6,760 square miles in fiscal year 
1969-70, down from 9,220 square miles in 
1968-69. MOC had 11 drilling rigs at year- 


* U.S. Embassy, Rangoon, Burma. State Depart- 


ment Airgram A-257 (Annual Petroleum Re- 
port), Dec. 15, 1970, pp. 1-7. 
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end, with six more out of eight scheduled 
to arrive from the United States in 1971. 
The U.S. rigs and West German aid repre- 
sent encouraging signs. The Upper Chind- 
win area, the Chin Hills, the Arakan Divi- 
sion, and Prome-Myanaung area were 
scheduled to receive the most attention in 
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onshore exploration. Upper Chindwin 
looks extremely promising, but security 
conditions are bad. Uncertainties in Burma 
have made distribution most difficult, with 
most of the crude to refineries being 
shipped by water and trucks rather than 
by pipeline. 


The Mineral Industry of Canada 


By Lester G. Morrell t and J. Patrick Ryan 


In 1970, the value of Canada's mineral 
industry output rose an estimated $990 
milion? to a record total $5,526 million. 
This represents an increase of nearly 22 
percent over the value of minerals pro- 
duced in 1969 and marks the 12th succes- 
sive annual increase. The sharp departure 
from the 9-percent average annual growth 
rate of the 1960—70 decade results from a 
return to "normal" following labor dis- 
putes that struck iron ore and nickel-cop- 
per producers in 1969, and to a continued 
uptrend in commodity prices. 

Canada's per capita output of minerals 
is one of the highest in the world. Among 
nations of the world Canada ranks third as 
a producer of indigenous minerals; sur- 
passed only by the United States and the 
Soviet Union. Canada also ranks as one of 
the leading exporters of minerals and met- 
als. Since domestic requirements are geared 
to the needs of a relatively small popula- 
tion (21.5 million in 1970) , about 60 per- 
cent of the crude and processed mineral 
products are exported to some 90 coun- 
tries. In the past 10 vears the value of 
mineral and mineral product exports grew 
13 percent annually, reaching $4.7 billion 
in 1970. Mineral imports, principally proc- 
essed metals and fuels, were valued at $1.6 
billion, resulting in a favorable trade bal- 
ance of about $3.1 billion; an important 
contribution to the national income. 

According to indexes compiled by the 
Dominion Bureau of Statistics, the miner- 
als industry was a major contributor to 
the 3-percent rise in Canada's real domes- 
tic product in 1970. Compared with rather 
sluggish performance in other industry sec- 
tors, the minerals index was up 16 percent, 
to 173.4 (1961 base=100). Indexes for ag- 
riculture, construction, and manufacturing 
industries were below 1969 levels. Related 
to gross national product (GNP), esti- 
mated at $83,200 million in 1970, minerals 
accounted for 6.9 percent, compared with 


6.0 and 6.6 percent for 1969 and 1968, re- 
spectively. 

With the exception of structural mate- 
rials which were about $6 million below 
the 1969 level, each of the major commod- 
ity group categories contributed to the 
substantial increase in total value of Cana- 
da’s mineral output in 1970. Metallic min- 
erals, which normally make up about half 
of the national total value accounted for 
$2,985 million. This represented a 31-per- 
cent increase over the value of metallics 
produced in 1969. Nonmetallic minerals 
(exclusive of structural materials) were up 
about 11 percent to a total value of $477.5 
million. Mineral fuels, as a group, re- 
corded the greatest annual gain—over 17 
percent, to a value of $1,646 million in. 
1970. 

Of the more than 60 mineral commodi- 
ties regularly produced in Canada, the fol- 
lowing 10 accounted for 84 percent of the 
total value in 1970: Crude petroleum— 
$1,080 million; nickel—$795 million; cop- 
per—$755 million; iron ore—$564 million; 
natural gas (including sulfur and other 
byproducts) —$499 million; zinc—$370 mil- 
lion; asbestos—$211 million; cement—$154 
million; lead—$122 million; and sand and 
gravel—$112 million. In addition to these 
indigenous mineral products, and generally 
excluded from official mineral statistics, 
Canada's internationally based aluminum 
industry produced primary ingot metal 
valued at over $600 million in 1970. 

Ten of the 12 Canadian Provinces and 
Territories attained record mineral produc- 
tion levels in 1970. Ontario strengthened 
its perennial position as Canada's leading 
mineral Province and accounted for 28.3 
percent of the nation's value total in 1970. 
Division of Nonferrous 


1 Mining engineer, 


Metals. 

2 Values quoted in this chapter have been con- 
verted from Canadian dollars (Can$) to U.S. 
dollars. Conversion of 1970 values has been at 
the average annual rate of Can$1.00—US$0.958; 
for year TR conversion has been at Can$1.00 


177 


178 


Alberta recorded healthy annual increases 
in coal, petroleum, and natural gas output 
and contributed 242 percent. The value of 
Quebec's production in 1970 was up 11.3 
percent as a result of increased output of 
copper, iron ore, and asbestos; nevertheless 
that Province's share of the national total 
fell from 15.3 percent in 1969 to 13.8 per- 
cent in 1970. British Columbia reported a 
Provincial gain of 14 percent and ac- 
counted for 8.6 percent of the nation's 
total. Saskatchewan, Newfoundland, and 
Manitoba supplied, respectively, 6.8, 6.2, 
and 5.8 percent, and the two Territories 
and three remaining Maritime Provinces, 
combined, accounted for 6.3 percent of 
Canada's 1970 mineral production value. 

General wholesale price indexes for min- 
erals and metals in 1970 and 1969 (the lat- 
ter in parentheses) compared with the 
1935-39 base period were as follows: Non- 
ferrous metals—281.0 (264.0); iron prod- 
ucts—305.8 (285.8); nonmetallic minerals 
—215.7 (210.0); chemical products—225.6 
(219.7) . Average hourly earnings of a min- 
ing industry employee was Can$3.84 in 
December 1970, compared with Can$3.51 
for the same month in 1969. Capital ex- 
penditures for new construction and equip- 
ment by minerals and mineral processing 
industries (including petroleum and gas 
wells) are expected to total $1,810 million 
in 1970, compared with $1,652 million in 
1969. Metal mines, smelters and refineries 
accounted for expenditures totaling $890 
million; industrial minerals and coal proj- 
ects—$221 million; and petroleum and gas 
wells—$692 million. 

Dividends paid by Canadian mining 
companies set a new record in 1970 with 
payments by 59 companies totalling $372 
million. Payments in 1969 and 1968 totaled 
$322 million and $324 million, respec- 
tively. Among the largest dividend payers 
in 1970 were International Nickel Com- 
pany of Canada Ltd. (Inco) —$100 million; 
Iron Ore Company of Canada Ltd. (IOC) 
—$31 million; Pine Point Mines Ltd.—$30 
million; Noranda Mines Ltd.—$26 million; 
and Cominco Ltd.—$22 million. Each of 13 
others paid over $5 million. 

Exploration and new development activi- 
ties by industry and government groups 
has continued throughout the year at a 
high level despite apprehension concerning 
suggested changes in taxation and foreign 
participation policies. Thirty-one new 
mines and mills began production during 
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the year. Although widely scattered across 
the Dominion, most of the 1970 geological 
investigation and drilling activity has been 
in the vicinity of established mines. Aerial 
surveys have been the principal technique 
employed in remote areas of Yukon, and 
Northwest Territories and in northern 
Quebec and Ontario. Nova Scotia's offshore 
petroleum potential and copper and lead- 
zinc prospects in the Bathurst- Newcastle 
area and antimony deposits near Frederic- 
ton, New Brunswick, have continued to at- 
tract attention. Nearly a dozen mining 
companies have recently established perma- 
nent field offices in the Maritime Prov- 
inces. In Quebec, investigations by private 
companies and Provincial Government 
groups have continued at a high level in 
many new and established copper-nickel, 
copper-zinc, iron ore, asbestos, and pre- 
cious metals areas. Five new mines and 
two reopenings were reported during 1970. 
Exploration for oil and gas in southern 
Quebec has continued. Construction pro- 
grams announced in 1970 call for a cop- 
per-nickel refinery (Falconbridge Nickel 
Mines Ltd.) at Bécancour. Noranda Mines 
Limited will expand its Quebec facilities, 
at Noranda, Murdochville, and Montreal 
East estimated to cost a total of $120 mil- 
lion. Canadian Johns-Manville Co. Ltd. 
plans a $73 million expansion at its Jeffrey 
asbestos mine. 

Indicative of the extent of exploration 
activity in Ontario, 40,700 mining claims 
were recorded in 1970 (45,850 in 1969). 
Approximately two-thirds of these were in 
the Patricia, Red Lake, Kenora, and 
Thunder Bay districts of northwestern On- 
tario. Three new names were added in 
1970 to the long list of producing mines. 
In addition to several Dominion Govern- 
ment field teams, the Ontario Provincial 
Geological Branch carried out studies in 36 
localities during the 1970 field season. In- 
vestigation of nickel-copper deposits con- 
tinued in a wide area of northern Mani- 
toba. Sherritt Gordon Mines Ltd. started 
production at its Fox Lake mine and con- 
tinued development at the Ruttan Lake 
property during the year. In Saskatchewan, 
Gulf Minerals Company, with a West Ger- 
man partner, announced a $50 million 
project plan to start production of ura- 
nium at Wollaston Lake. Oil and gas ex- 
ploration in Alberta declined generally but 
no fewer than 14 new gas processing plants 
went on stream in 1970. In the foothills 
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area of southwest Alberta, exploration for 
coking coal continued at a high level and 
three mines, with a combined annual ca- 
pacity of 1.7 million tons of coking coal 
started during the year. And in the Arctic, 
two major gas discoveries were made, on 
Melville and King Christian Islands, by 
the Government sponsored Panarctic Oils 
Ltd. 

The intense scale of new project activity 
in British Columbia during 1970 may be 
gaged by the estimate of 70,000 claims re- 
corded and reports of geological, explora- 
tion, and mining work on 800 properties 
during the year. Eleven new mines started 
production operations. Four of these, in- 
cluding the  24,000-ton-per-day Brenda 
Mines, Ltd., and Granduc Mines Ltd. are 
copper producers. Kaiser Resources Ltd. 
also started in 1970 with a coal production 
target of 3 million tons for export annually. 
The great increase in value of minerals 
produced in Yukon in 1970 is attributed to 
the first full year of lead-zinc-silver con- 
centrates shipments by Anvil Mining Cor- 
poration Ltd. at Ross River. 

Several recent legislative events reflecting 
Dominion and Provincial policy changes 
have been of concern to the minerals in- 
dustry. On May 31, 1970, the Canadian 
Government abandoned its fixed exchange 
parity of US$0.925 for Can$1 and through- 
out the balance of the year, the rate 
floated in the range of US$0.95 to US$0.99. 
This resulted in a significant reduction of 
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revenue from products exported to the 
United States and imposed additional cost 
on U.S. investors in Canadian minerals 
projects. The high degree of foreign, pre- 
dominantly United States control of Cana- 
dian industry has continued to generate 
public and official controversy. According 
to a 1967 survey, 65 percent of Canada’s 
minerals industry (including over 99 per- 
cent of 45 petroleum and coal companies) 
was owned by nonresidents. In 1970 a U.S. 
company proposal to acquire control of a 
Canadian uranium producer was denied, 
and the action initiated proposed legisla- 
tion to effectively limit nonresident owner- 
ship of any uranium enterprise. 

Pollution and jurisdictional problems 
have grown in both scope and intensity as 
subjects of interest to both Federal and 
Provincial legislators. The Canada Water 
Act, the Fisheries Act, and Northern In- 
land Waters Act have come under renewed 
scrutiny. Studies on Federal tax reform 
proposals originating with the Carter Com- 
mission Report (1967) and modified in 
the White Paper of 1968 have continued 
to arouse criticism. Nevertheless, the Minis- 
ter of Finance has indicated that legisla- 
tion implementing the new measures 
would be introduced in Parliament in 
1971. A résumé of the proposals and their 
anticipated impact on the mining industry 
has recently been published by the Bureau 
of Mines.3 


PRODUCTION 


Canada’s mineral production in 1970, as 
recorded by the Mineral Resources Branch, 
Department of Energy, Mines, and Re- 
sources, included a total of 62 commodities: 
27 metallics, 31 nonmetallic and structural 
materials, and four types of fuel minerals. 
To this list may be added certain products 
for which neither quantity nor value are 
reported in preliminary statistics, such as 
alumina, aluminum metal, and ferroalloys 


made in Canada from imported raw mate- 
rials; abrasives, lightweight aggregates, car- 
bon black, mineral pigments, and a new 
product—cesium concentrates. All of the 
fuels and many of the metal products rose 
to alltime highs in 1970. More than half 
of the commodities listed in table 1 re- 


corded gains over production levels of 1969. 


3 Bureau of Mines. Mineral Trade Notes. V. 68, 
No. 5, May 1971, pp. 18-40. 
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Table 1.—Canada: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Aluminas. no clncLate ee kd mk kx . ae eee 1,000,000 
Reünned metál ᷑e᷑;ĩ7é?p“ f ß mus 887,862 
AA ³owüiꝛ²³ ee vd 
Aymenic white: 22.50.0526 ee ead asd a LE Se ee r 306 
Bismuth 2s one er oc oe Ate uei a LU ewe E 294 
h ³˙¹ꝛꝛꝛꝛꝛꝛ - ⁰¹¹u mjgmgg AAA 2,27 
ei ³ð 8 kilograms 212,518 
Cobalt C lude ]«˙ mt ͥ⁰⁰ kt ; y 88 1,828 
Columbium concentrates (shipments) 1,979 
Copper: 
Mine, recoverable. |... ..... 2 2222222 LLL L2 LLL LLL LLL 222222222 .- 574,532 
// cL Essendo y r 475, 795 
! ⁵⁰·⁰ ]ĩ]˖ öꝛün n(n y 8 thousand troy ounces 2,688 
Iron and steel 
qo —————MÁ————— ees thousand tons.. 1 43, 040 
Pig iron and ferroallo ys do 7, 756 
Steel ingots and castinggnns sss do 10, 207 
Nang ðDid/dſd/ k y 8 do 8, 559 
Lead: 
Mine ore and concentrates, conte ni. 326, 610 
Refined, print ⁵ ⁵ e de 183,342 
// ·mmQXQXAꝗA. . ⁵²AA¹ ³oÜ¹.wm¹ꝛ. h:... oe 9,007 
PPCJÜ˙êðÜ¼ìw e ( oues 76-pound flasks.. r 5,700 
Molybdenuuummmnununununun „„ 10, 189 
/ ³·ÜÜ1iw¹— . ³˙Ü¹Wmiꝛↄ¼] ͥ yd ͥſyd y C OE r 239,822 
Platinum group. ................-.. 222-2 ll l2 222-2... troy ounces.. 485,891 
/ ͤ%ͤ aie h ei ke Sek kilograms.. 288,262 
%% / mM. EE thousand troy ounces.. 45, 018 
r um concentrates. |. s 
VEM RACE VH 8 kilograms.. 32,201 
Thorſum C6ẽtllll ðꝛð m md e do 68 , 186 
Ci: ⁰!ÄR een d oc long tons 16 
Titanium slag (70-72 percent TiO:)....._........-..--.-..---------- 610,415 
Tungsten concentrates (W content 1,295 
, ß , ß es 3.357 
1 .. aule cilc E EE Aces kilograms. . 51, 406 
ne: 
Mine ore and concentrates, content 1,155,084 
Refined, primary. _...........--.-----...---.----------------- 887,307 
NONMETALS 
ASDOSCOR. -sosina neuleen nA thousand tons r1,370 
777) ã CC c eee eee els 125,245 
Coment $e , eee ade E QU LEE thousand tons 7,408 
Clays and products value, thousands.. $45, 067 
Diatomite (shipments) )))) r 777 
Feldspar (shipment )))))ʒᷣ; + oe eee 9,634 
hh ³o˙wmqꝛͥ neas y LC RE r 91,300 
Gypsum and anhydrite... .._....-...--------------- thousand tons 5,377 
Lime ... 1.2252. 0m. ³ ee eet ee toa ten do.... 1,306 
Magnesite and brucite___..___.___._.___._-_------ value, thousands. . $2,818 
Nepheline syenite. |... ....... 2. LL eee 381,001 
Potash (shipments, K:O equivalentꝛi):.j) 2,646,818 
Pyrite and pyrrhotite (gross weight -: 285,085 
Sub icc ts leihen C ere caro thousand tons 4,413 
Sand and gravel______.__..__....______---_-_._---_.--.-.---- do.... 186,186 
Sodium “hh ⁵ðᷣ ec ute dad 417,005 
F ⁰˙⁰¹i¹wꝛ¹äꝛ / ce a . oe thousand tons 68,891 
% ͤ⁰²“uà..... §˙¹ wn LER rU do r 8, 862 
Tale, soapstone, and pyrophyllite (shipment ))) 78.109 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous «62266022 eg otic ewe tances thousand tons 1,945 
PANO ein ce ̃ .. . 8 do 2,041 
Coke, high- temperaturen „„ do 4,818 
Fuel Drigue@ts . ncc tbo cab Sec eae unc ama dut. gr do. 36 
Natural gas e eres LN million cubic feet. 1,692,301 
Poat M066 2. ↄð d ĩðͤ cue due du ede eie thousand tons.. 266 


See footnotes at end of table. 


1969 1970 » 


1,000,000 1,100,000 
996 Pus 964, 576 


72 279 

154 91 

268 259 
2,365 1,926 
427, 598 181,437 
1.477 2,371 
8,098 4,462 


520,039 613,263 
407 , 587 492 ,665 


2,545 2,988 
36,337 48,271 
6,9 8,4833 
9,850 11,200 
7,642 8,886 


169,778 186,637 


38,756 33,100 


1.194,284 1,239,208 
423 ,072 417,907 


1,462 1,500 
129,936 214,096 
1,484 16 
$47, i $42,209 


„782 ; 
1,483 1,475 
$2,969 $3,450 
454,111 5,000 


68.810 68,000 


1,849 11,598 


1,833 8,465 
4,538 5,142 
NA 


NA 
1,977,888 2,295,278 
800 288 
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Table 1.—Canada: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum 
GGGoA'·ł⁰¹. ͥ³¹ r thousand 42-gallon barrels.. 379, 396 410,990 455,382 
Refinery producta: 
Gasoline, total___---------------------------------- do.... 149,736 156,655 164, 745 
Kerosine and jet fuel do 28,174 31,619 35, 756 
Distillate fuel oil do... 114, 412 118, 208 127, 756 
Residual fuel oil““ꝝ““!]!]!!ld]n LLL 22s lll do.... 61,685 ,044 70,851 
Ill ³Üow ee eee do 1,892 1,964 2,623 
Other produe tes do 32,724 33, 906 35, 934 
Refinery fuel and loss do 27, 328 27, 563 29,262 
T'otül-sc neci a cu tAVE LC ees ied do 415,951 433,959 466,927 
e Estimate. p Preliminary. r Revised. NA Not available. 


1 Antimony content of antimonial lead alloys, flue dust, and dore slag. 

* Refined metal and bullion plus recoverable bismuth content of concentrates exported. 

3 Refined metal from domestic ores plus cadmium content of some exported ores and concentrates. 

* All forms; excludes the cobalt in nickel sinter shipped to the United Kingdom by International Nickel Co., 
but includes cobalt in Falconbridge nickel-copper matte to Norway. 

5 Refined nickel and nickel in produced oxide and recoverable nickel in matte exported. 


5 Cement shipped or used by producers. 


? Value including bentonite and products from common, stoneware, fire clay, and other types of clay. 
8 Includes crushed, building, ornamental, paving, and similar uses. 
? Includes sulfur from natural gas, petroleum, tar sands, and from pyrite, pyrrhotite, and smelting of sulfide 


ores. 


TRADE 


In 1969, the latest year for which de- 
tailed trade data are available, crude min- 
erals and fabricated mineral products 
exports with a total value of $3,759 mil- 
lion included: Metallic products—$2,569 
million; nonmetallic materials—$477 mil- 
lion; and fuels—$713 million. The United 
States was the destination of 60 percent of 


Table 2.—Canada: 


these exports. United Kingdom took 11 
percent and other countries 29 percent of 
the total. Total imports of minerals and 
mineral products during the same year 
were valued at $2,027. United States sup- 
plied over 52 percent of the imports; 
United Kingdom—4 percent; and numer- 
ous other countries—44 percent. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Alumina, Al content 13,630 
SCHEDE e meruere oo Dis 47,232 
Pigs, ingots, wire, bars, ete 782,568 
Bars, rods, sheets, and castings....... 26,786 
yo) ³·⁴˙· A 253 
Fabricated materials, n.e. sass 4,952 
Cadmium. 2 icc sudes Deis. 818 
Calcium kilograms. . 160,435 
Cobalt: 
Metals a ioe A ade 549 
Oxides and salts, gross weight 747 
Columbium concentrate .... kilograms. . 134,211 


See footnote at end of table. 


1969 Principal destinations, 1969 
18,421 United States 12,210; France 2,166; 
Italy 1,993. 
47,099 United States 31,880; Italy 10,118; 
West Germany 2,577. 
804,389 United States 370,967; Japan 118,154; 
United Kingdom 116,872; Republic of 
28195 Africa 35,876; West Germany 
17,186 United States 6,837; New Zealand 3,428; 


Republic of South Africa 1,670. 
200 United States 137; United Kingdom 32. 
5,739 United States 3,485; Panama 513; 
United Kingdom 196. 
765 Hd Kingdom 516; United States 


328,673 United States 300,369. 


524 United States 357; Belgium-Luxem- 
bourg 127. 
Mainly to United Kingdom. 


544 
412,113 All to United States. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Copper: 


Ore and matte, metal content 
Scrap, slag, and sludge. ............- 
Refinery shapes 


Semimanufactures: 


Bars, rods, shapes, ete 


Pipe and tubing 
Wire and cable 


Tron and steel: 


Iron ore thousand tons 


Pig irren Ws do.... 


Ferroalloys: 


Ferromanganese 
Ferrosili con 


Other n. es 


Steel: 


Ingots and other primary forms 
thousand tons 


Hot and cold rolled products 


do.... 


Pipe and tubes, iron and steel 


do 


Lead: 


Ore and concentrate, metal content 


Pigs, blocks, and shot 


Mercur 


Nickel: 


Ore, matte, and speiss, metal content. 
SCHEDE uuum u c cL C mat. 
Oxide, metal content................ 
Ingots and other refined forms 


Fabricated products n.e.s 


Platinum group: 


Concentrates, residues and matte, 


conten .in troy ounces 
SerüD sodass 88 do.... 
Metals... --------- do- 
Selenium metal and salts, selenium con- 
f cc ilograms. . 
Silver: 


Ore and concentrate, metal content 


thousand troy ounces. . 


See footnotes at end of table. 


7331 76-pound flasks. . 
Molybdenum ore and concentrate, content. 


1968 


146,814 
61,368 
250,944 


35,181 


12,383 
5,057 


36,589 
498 
924 


42,833 
581 


271 


896 


259 
130,501 
125,900 

8,360 
r 6.208 


5,625 
10,299 


86,661 
3,744 
38,155 
115,299 
3,538 


569,416 
32,041 
15, 526 

357,022 


21.502 
28, 105 
118 


1969 


143, 169 
96,547 
190, 539 


17,950 


14,472 
3,171 


28,354 
655 
5,000 


43 ,998 
2,921 


156 


$29 


157 
127,165 
97,150 
9,076 
6,337 


15,546 
11,645 


69,831 
4,571 
26,317 
94, 567 
2,983 


433 , 747 
85,810 
29, 753 

395, 668 


21,883 
34,659 
304 


Principal destinations, 1969 


Japan 98,785; Norway 20,784; United 
tates 11, 347. 
West Germany 18,018; Spain 7,107; 
Bel gium-Luxembourg 5, 059. 
United States 75,922; United Kingdom 
78,813; France 18, 891. 


United States 8,735; Switzerland 2,262; 
Norway 1, 300; United Kingdom 


United States 10,489; New Zealand 737. 
Iran 674; Iraq 650; United States 615; 
Yugoslavia 363. 


United States 18,451; United Kingdom 
er Japan 2 ,226; Netherlands 


1 
United States 318; Japan 128; Italy 87; 
West Germany 68. 


United States 4,997. 

116687 Kingdom 25,555; United States 

United States 1.974; United Kingdom 
503; Venezuela 377. 


United States 115: United Kingdom 22; 
Japan 10. 


United States 468; Mexico 25; Argen- 
tina 18. 


United States 187; New Zealand 8. 


United States 56,487; Japan 34,299; 
West Germany 16, 393. 

United States 41 361; United Kingdom 
38,322; West dermany 6,447. 

United States 7 ,940; United Kingdom 


2 

United States 2,208; United Kingdom 
1,645; West Germany 606; France 
491; Argentina 320. 

All to United States 

United Kingdom 8 403; France 1, 728: 
Japan 1,671; Netherlands 1,580; West 
Germany 1, 404. 


Norway 32,504; United Kingdom 
31,901; Japan 5, 364. 

United States 2, 059; West Germany 
1,509; Netherlands '252; India 236. 

United States 17,681; United Kingdom 


5,653. 
United States 78,714; United Kingdom 
United States 1,859; Netherlands 275. 


2400 Š Kingdom 418,832; 

0,108. 

United States 15,988; United Kingdom 
14,447; Japan 5, 425. 

United States 21 287; Japan 4, 125. 


United uim 238,499; United Kingdom 
1 y 


Norway 


United States 15,141; Belgium-Luxem- 
bourg 2,720; Japan 1,920. 

United ed States 38,400; Belgium-Luxem- 
bourg 825. 

Mexico” 188; United States 86. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 

Titanium: 

Ilmenite and ilmenite sand 

Titanium slag, 70 percent TiO: 11. 
Uranium concentrates. value, thousands. . 
Zinc: 

Ore and concentrate, metal content 

Blocks, pigs, and slabs_____..._____- 

Alloys, scrap, dross, ete 


Fabricated materials n.e.s________._. 


NONMETALS 


Abrasives: 
Fused alumina, crude and grains 


Silicon carbide, crude and grains 


Milled fiber, all grades 
thousand tons 


Barite, erudee med 
Bentonite, earths and clays 1 
Cement, portland 


le æ — — —— — —— — o 


Clays and products. . value, thousands 
Fluorspar not over 97 percent Ca F: 1. 
pypsum, crude_______._. thousand tons 

jor cC ͥy . EUER 


Limestone, crude, crushed and refuse 
Nepheline syenite. |... .... 2... .. 
Potash materials, (muriate) 11. 
S/ oe ered value, thousands 
Sand and grave l 
Silica, quartzi tee 
Sodium sul fate 
Stone, rough building and crude, n. e.s 
Sulfur, crude and refined 


Tale and soapstone !_____________-____-- 
MINERAL FUELS AND RELATED MATERIALS 


Coal, bituminous_ ` --------------------- 
Briquets, coal and cock 
Coke, all types 


Natural gas........... million cubic feet. 
Petroleum: 
Crude thousand 42-gallon barrels. . 
Refined products: 


Gasoline, total. .......... do.... 
Distillate fuel oil... ...... do.... 
Residual fuel oil.......... do.... 
ru JJ A do.... 


Piguengd gases do 
Other petroleum and coal products, n. e. s 
value, thousands 


e Estimate. r Revised. 


1968 


61,647 
r 120,618 
$24,112 


776,384 


289,126 
5,677 
6.005 


143,895 
93,372 
183 


1,324 
105,679 
NA 


245,981 


1,915,190 


10.037 


1,312,708 


138,080 
607,355 
167,488 


412 
2,651 


2,281 
27 
13,488 
$4,660 


NA Not available. 


! Data given are from U.S. Imports Statistics. 


Go = 


1969 


261,315 
74 , 687 
$22 .669 


729 ,979 


278 , 864 
8,002 
5.236 


167,789 
93.894 
122 


2. 054, 122 


7,424 


1,249,985 
176 


250,023 
669,816 
197,341 


441 
3,379 


2,879 
19 
15,884 
$3,439 


183 
Principal destinations, 1969 
All 5 United States. 
o. 
United Kingdom $13,872; West Ger- 


many $5,059; Japan $3,297. 


United States 347,612; Belgium-Luxem- 
bourg 141,881; West Germany 
100,656. 

United 5 133,978: United Kingdom 


United States 5,733; Belgium-Luxem- 
bourg 1,552. 
en States 3,980; United Kingdom 
0 


kil c E 155,454; United Kingdom 
,212. 

All to United States. 

Ja 


an 63; United States 20; Dominican 
public 18; West Germany 18. 


United States 583; Japan 142; West 
Germany 100; United Kingdom 92. 
All 5 United States. 


O. 

United States 575,266. 

United States $7,753; Chile $302; Swe- 
den $195. 

All to United States. 

Mainly to United States. 

United States 176,472. 

All to United States. 

United States 330,223. 

All to United States. 

United States $4,671. 

United States 415,273. 

United States 73,909. 

United States 98, 280; Japan 3,046. 

United States 162, 977. 

United States 937,898; Australia 
233,123; India 219 .269; New Zealand 
141,116. 

All to "United States. 


Japan 1,048,359; United States 195,790. 

All to United States. 

United States 148,267; Netherlands 
36,468; Italy 31,090. 

All to United States. 


Do. 


United States 433. 

urn States 2,941; St. Pierre-Miquelon 
United States 2,159. 

United States 12; St. Pierre-Miquelon 4. 
United States 12, 606; Japan 3,274. 


Me States $2,893; United Kingdom 
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Table 3.—Canada: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Baunte cas 2,277,897 2,259,940 Guyana 1,630,919; Surinam 483,067; 
Malaysia 105, 694. 
PUIG os e eh 111,552 964,858 Jamaica 533, 471; United States 211,735; 
Guyana 129, 449. 
Scrap aluminum and alloys. ......... 14,772 14,133 All from United States. 
Pigs, ingots, shot, slabs, ete 13,647 10,461 Morus States 7,811; United Kingdom 
Semimanufactured products. ........ 82,097 86,110 United States 79,099. 
Pipe, tubes, wire, and cable 1,181 1,362 United States 1,270. 
Manufactured materials 
value, thousands. . $6,208 $5,066 United States $4,002. 
Antimony oxide and salts, metal content. . . 360 858 United Kingdom 263; United States 65. 
Chromium ore and concentrate, metal con- 
TONGS ß en 20,828 88,084 United States 11,724; down 8,291; 
Turkey 6,771; U.S.S.R. ,893. 
Copper: 
Ore, concentrate, and scrap, copper 
content 62, 328 9,557 United States 9,089; Australia 229. 
Blocks, pigs, and in gots 5,284 16,453 une States 16, 330; United Kingdom 
Bars, rods, sheet, tubes, ete 1,561 2,301 United States 1,723; Japan 409. 
1s EE AN ĩ§Vwꝛ 8 81 482 United States 474. 
Oxide and sulfate. .................. 523 1,420 uae States 1,211; United Kingdom 
Alloys, ym ideis and semimanufac- 
tured form 5,014 7,941 United States 6,483; United Kingdom 
718; West Germany 525. 
Iron and steel: 
Iron ore thousand tons. . 2,794 2,297 United States 2,031; Brazil 177. 
Scrap iron and steel 581,694 645,781 United States 645,733. 
Pig ON so A (y 33,364 20,814 e 14,727; United States 
Ferroalloys: 
Ferrochrome..................- 13,649 22,791 Republic of South Africa 19,599; United 
States 2,500. 
Ferromanganese...............- 25,348 22,248 Republic of South Africa 20,552; United 
tates 1,476. 
Silicomanganese................ 1,219 4,136 iier of South Africa 3,192; Nor- 
wa 
Ferrosilicon.................--- 8,905 8,210 United States 7,252; Norway 885. 
Ferrotungs ten 54 95 All from United Kingdom 
Ferrovanadium mmm 240 355 United States 107; U.S. S. R. 100; Austria 
44; N etherlands Antilles 37. 
A. ¹·¹ AA eed 4,084 4,068 United States 2,595; France 699; West 
Germany 599. 
Steel ingots and equivalent, primary 
OPIS ouo DE ee 8,785 273,205 United States 271,920. 
Iron and steel products: 
Castings and forgings. .......... 113,282 140,725 United States 123,997; United Kingdom 
Rolled steel including structurals 
and rails 973,411 1,444,417 United States 541,495; Japan 302,071; 
West Germany 138, 614. 
Pipes, tubes, wire, and cable 234,475 275,686 United States 98, 320; Japan 65,027; 
— United Kingdom 49,280. 
Primary and fabricated forms 499 489 United States 357; United Kingdom 77. 
C ôö§é⁊Ü—[I«ꝛẽ dee 8 2,389 2,959 Mexico 2, 144; United States 501. 
Magnesiumemmn eee 2,180 1,885 All from United States. 
Manganese: 
re and concentrate, manganese con- 
tent. 2.22 ³¹ tec EGER DLE 62 , 786 97,935 Brazil 55,291; BAUR 18,718; Congo 
(Kinshasa) 12, 193 
Metallic mangan ease 2,969 2,799 Re ublic of South Africa 2,105; United 
tates 
Mercur 76-pound flasks.. 2, 604 1. 758 Mexico 86 2055 United States 497; Yugo- 
slavia 2 
Molybdenum, molybdic oxide, gross weight 617 35 All from United States. 
Nickel unwrought and semimanufactured 
including alloys. ..................... 13,650 15,257 Norway 11,238; United States 3,525. 
Platinum group. ..........- troy ounces... 207,961 118 ,946 5 Kingdom 100,583; United States 
1 
Silver thousand troy ounces.. 14,061 19,169 United States 19,131. 
SOUdlUuIl. ooo lUe c eu p 8 7,971 8,561 United States 8, 537. 
Tin, blocks, pigs, and bars long tons 4,301 4,946 Malaysia 3, 640; Nigeria 597; United 
States 574. 
Titanium: 
Dioxide, pure and extended.......... 10,913 10,121 United States 8,779; West Germany 
732; United Kingdom 602. 
Metallic titanium 211 344 United States 277; Japan 66. 
Tungsten in ore and concentrate 60 193 United States 127; Republic of Korea 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
2 METALS—Continued 
ne: 
Pigs, slabs, blocks, anodes 1,377 700 United States 693. 
Bars, plates, sheets, discs, shells 663 517 United States 309; West Germany 135; 
Belgium-Luxembourg 62. 
Fabricated materials 525 671 United States 651. 
Dust and granul es. 963 1,191 All from United States. 
NONMETALS 
Barite, ground 7,168 5,664 United States 5,608. 
Bentonite, clay and drilling mud 279, 140 266,687 United States 223, 307; Greece 48,380. 
Cement, all types 46,721 48,440 United States 28 346: United Kingdom 
9,288; Belgium-Luxembourg 1,145. 
Clays ground or unground..............- 262,642 838 , 429 United States 263,081; United Kingdom 
5 33ͤÄ·˙—Üù.ꝗ5 8 4,117 8,474 Denmark 9,143; United States 240. 
mond: 
Uns ett thousand carats. . 80 90 Belgium-Luxembourg 34; Israel 27. 
Industrial. .................. do.... 1,070 1,252 W ca 920; Belgium-Luxem- 
urg 
| ee edn oa de Rr do.... 344 445 United States 421; United Kingdom 12. 
Diatomaceous eartnhn 27, 882 27,635 All from United States 
ie. 88 104, 748 94,694 Mexico 77,283; vated Kingdom 14,524; 
United States 2,9 
Fuller’s earth 8,210 8,842 United States 8, Ly ta 
Gypsum, erude 62 , 652 74,207 Mexico 71,493; United States 2,684. 
1) d 8 22, 471 37,400 United States 37 320. 
Magnesium compounds: 
Dolomite, calcined.................. 8,987 6,949 All from United States. 
Magnesia, dead burned.............. 88,485 42,891 United States 29,457; Yugoslavia 4,575; 
West Germany 4,895; Greece 3,056. 
Mica un manufactured 2, 980 3,448 United States 3, 420. 
Phosphate rock. ......... thousand tons 2,132 1,997 United States 1,992. 
Phosphate fertilizers. ___......_--..--_--_ 40,461 56,842 United States 56,799. 
Potash products, fertilizers... LII 62.620 28,201 All from United States 
Salt and brine...................-.....- 584,966 681,072 Mexico 291,245; United States 263,691; 
Spain 36, 617. 
Sand and gravel.......... thousand tons.. 620 780 All from United States. 
Silica sand....................-.. do.... 1,004 1,166 United States 1,146. 
Sodium sulfate and Glauber's salt 22,697 26,871 United States 18,158; United Kingdom 
5,085; Belgium-Luxembourg 3,599. 
Stone: 
Crushed including stone refuse 
thousand tons.. 1,252 55 United States 54. 
Cut (granite, marble, slate, and other). 28,876 82,680 United States 20,715; Republic of South 
Africa 6,364; Italy 2,869. 
Sulfur, elemental. .....................- 68,778 41,284 United States 41 ,261. 
Talc and Ssoapstone...............-.....- 25,623 81,670 United States 31 255: Italy 363. 
Vermiculite, crude. .................-.-- 25, 037 28,539 United States 24 412; Republic of South 
Africa 4,127. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous materials, crude 
"— value, thousands. 3387 $252 United States $231; West Germany $14. 
oal: 
Anthracite. ......... thousand tons 890 896 All from United States. 
Bituminous and subbituminous 
do 15,074 15,342 Do. 
Briquets, coal and coke. ............ 5,499 5,498 Do. 
Coke, all types (except briquets) 
thousand tons.. 741 893 United States 789; West Germany 55. 
Natural gas........... million cubic feet. . 88,228 37,782 All from United States. 
Petroleum: 
Crude....thousand 42-gallon barrels.. 177, 739 198,125 Venezuela 124,994; Iran 18,469; Saudi 
Arabia 15,638. 
Refinery products: 
Gasoline, total........... do.... 4,443 6,440 Netherlands Antilles 3,060; Italy 1,128; 
Panama 685. 
Kerosine and jet fuel. do.... 10,946 8,585 rr 4,012; Netherlands Antilles 
Distillate fuel oil. do.... 19,840 18,245 Venezuela 12,113; Netherlands Antilles 
Residual fuel oil do 82,291 88,243 Venezuela 14,060; Netherlands Antilles 
8,579; United States 8,527. 
Lubricants..............- do r 1,660 1,728 United States 1,334; Trinidad and 
Tobago 389. 
uefied petroleum gases. do 411 712 Mainly from United States 
Ot er refinery products. do r 534 717 United States 476; Penans 113; Nether- 
lands Antilles 7 5. 
Other petroleum and coal products 
value, thousands.. $6,929 $8,768 United States $6,466; United Kingdom 


r Revised. 


$1,271; Netherlands Antilles $635. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Smelter production of pri- 
mary aluminum in 1970 dropped 10 per- 
cent below the record output of 1969. The 
loss in production, attributed to a strike at 
the Kitimat smelter of Aluminum 
Company of Canada, principal smelting 
subsidiary of Alcan Aluminum Limited, 
was partially offset by increased output at 
the Baie Comeau smelter of Canadian 
Reynolds Metals Co. Aluminum Company 
of Canada operated four smelters in 
Quebec and one in British Columbia 
which had a combined output of 819,000 
metric tons, about 60,000 tons less than in 
1969; Canadian Reynolds Metals Co. oper- 
ated one smelter in Quebec and produced 
152,000 tons. | 

Alcan's alumina plant at Arvida, which 
supplied the company's Quebec smelters, 
has an annual capacity of 1.12 million tons 
of alumina obtained by processing imported 
bauxite. Canadian Reynolds imported alu- 
mina for its Baie Comeau reduction plant 
largely from the Reynolds Metals Co. 
plant at Corpus Christi, Tex., which proc- 
esses Jamaican bauxite. 

Canadian imports of bauxite totaling 
2.52 million tons in 1970 came largely 
from Guyana, Malaysia, and Surinam, 
which supplied 94 percent of the total. 
The United States and Jamaica supplied 
71 percent of the 0.94 million tons of alu- 
mina imported in 1970. 

Consumption of new aluminum by do- 
mestic fabricators was estimated at 242,000 
tons in 1970, approximately the same as in 
1969, Exports of primary and semifabri- 
cated aluminum totaled 843,514 tons, most 
of which went to the United States, 
United Kingdom, Japan, Republic of 
South Africa, and West Germany. 

Columbium and Tantalum.—St. Law- 
rence Columbium and Metals Corporation's 
reported production of columbium pentox- 
ide (Cb205) in pyrochlore concentrates 
from its mine near Oka, Quebec, was 2,272 
metric tons in 1970 compared with 1,365 
tons in 1969. St. Lawrence Columbium is 
the only Canadian producer of columbium 
and is one of only two mines in the world 
that produce columbium in pyrochlore 
concentrates as a primary product. The 
market for columbium continued favorable 
during 1970. The price of Canadian pyro- 


chlore concentrates was advanced from 
US$1.00 to US$1.05 per pound of con- 
tained Cb205 at the beginning of the year 
to US$1.15 to US$1.20 per pound on July 
1 and this remained the published price in 
the second half of the year. 

St. Lawrence Columbium estimated its 
ore reserves at 4.7 million tons averaging 
0.50 percent Cb5Os. Reserves based on dia- 
mond drilling at Quebec Mining Explora- 
tion Company's property near Chicoutimi, 
Quebec, were estimated to be on the order 
of 40,000 tons per vertical foot with an av- 
erage grade of 0.48 percent Cb2Os. 

Tantalum Mining Corporation of Can- 
ada Ltd. (TMCC) completed its first full 
year of production from its Bernic Lake, 
Manitoba, mine in 1970. About 270 metric 
tons of tantalum concentrates averaging 58 
percent tantalum pentoxide were pro- 
duced. Most of the concentrate was ex- 
ported to the United States, supplying 
nearly one-half that country’s tantalum re- 
quirements. Indicated ore reserves aggre- 
gated approximately 1.9 million tons aver- 
aging 0.23 percent tantalite. The company 
treated about 600 tons of ore per day. 

Copper.—Canadian copper production, 
both mine and refinery, rose to record 
highs in 1970 following settlement of the 
long labor strikes late in 1969. Mine out- 
put increased 18 percent to 613,263 metric 
tons and refinery production was up 21 
percent to 492,665 tons. The Canadian 
Government exercised control of the do- 
mestic price of copper during most of the 
year as a means of combating inflation. 
Prices ranged from Can$0.573 per pound 
in January to Can$0.590 in March, drop- 
ping to Can$0.537 in December. 

Ontario continued as the leading cop- 
per-producing Province accounting for 
264,813 tons, about 43 percent of the na- 
tional total; Quebec contributed 26 per- 
cent; British Columbia, 16 percent; Mani- 
toba, 8 percent; four other Provinces and 
two Territories accounted for the remain- 
ing 7 percent. 

Nearly two-thirds of Ontario's copper 
output came from 11 mines operated by 
Inco and eight by Falconbridge. Sixteen 
other Ontario mines contributed about 
one-third of the Province's total. Quebec's 
copper production came from 30 mines, 
most of whom shipped concentrates to the 
Noranda smelter. Fourteen copper produc- 
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ers in British Columbia shipped concen- 
trates to Japan and the United States for 
smelting and refining. 

Several large new mine development and 
construction projects active in 1970 are ex- 
pected to initiate production in the period 
1971—73 thus assuring continued growth in 
Canada's copper output. Of particular sig- 
nificance are the expansion programs of 
Inco and Falconbridge in Ontario, de- 
scribed briefly under nickel. 

In British Columbia six new large-scale 
open-cut mines under development in 1970 
will come into production in 1971-72. The 
30,000-ton-per-day operation of Gibraltar 
Mines Limited is scheduled for production 
in June 1972. Proven ore reserves at this 
mine were reported to be more than 200 
million tons, averaging 0.39 percent copper 
and 0.016 percent molybdenum. Highmont 
Mining Corp. Ltd. with reserves exceeding 
100 million tons at its Highland Valley 
property is scheduled for production in 
1972 at a rate of 25,000 tons per day. 
About 68 million metric tons of 0.48 per- 
cent copper ore have been developed. Lor- 
nex Mining Corporation Ltd. continued 
development of its extensive Highland Val- 
ley ore body estimated to contain 293 mil- 
lion tons, grading 0.427 percent copper 
and 0.014 percent molybdenum. Production 
is scheduled to begin in 1972 at a daily 
ore milling rate of 38,000 tons per day, 
probably the largest single-base metal op- 
eration in Canada. Other large copper 
mines under development in 1970 and ex- 
pected to come into production in 1971-72 
include Newmont Mining Corp.'s Similka- 
meen project at Princeton, British Colum- 
bia, scheduled for open pit mining at the 
rate of 15,000 tons of ore per day. Initial 
production of copper concentrates is ex- 
pected late in 1972. Ore reserves are esti- 
mated at 69 million metric tons with an 
average grade of 0.53 percent copper. Nor- 
anda Mines Ltd. began construction of a 
9,000-metric-ton-per-day mill and contin- 
ued development of its Bell copper deposit 
at Babine Lake, British Columbia, for pro- 
duction in 1972. Ore reserves are estimated 
at 42 million tons, assaying 0.50 percent 
copper. 

Refined copper shipments to domestic 
consumers totaled 215,760 metric tons in 
1970 compared with 218,000 tons in 1969. 
According to 1968 data, consumption of 
primary copper in semimanufactured prod- 
ucts, in percent, was: Copper sheet, strip, 
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bars, pipe and tubes, 36 percent; brass mill 
products, 7 percent; wire and rod mill 
products, 56 percent; and miscellaneous, 1 
percent. 

Exports of copper in ore, concentrates 
and other unrefined materials, refined 
shapes, and semimanufactured products to- 
taled 473,730 metric tons in 1970 about 
67,730 tons more than in 1969. Nearly 70 
percent of the copper contained in ore and 
concentrates went to Japan; about 102,000 
tons of refinery shapes and semimanufac- 
tures was shipped to the United Kingdom 
and 99,000 tons of metal forms went to the 
United States. 


Gold.—Production of gold continued to 
decline and three gold mines closed in 
1970 as ore reserves were depleted. Twen- 
ty-nine lode gold mines were operating at 
yearend: Fifteen in Ontario, eight in 
Quebec, five in the Northwest Territories, 
and one in British Columbia. The output 
of these mines accounted for 78.5 percent 
of the total gold production; byproduct 
gold recovered from base metal operations 
accounted for 21.2 percent, and 0.3 percent 
came from placers. 


Except for one producer (Campbell Red 
Lake Gold Mines Ltd.) in Ontario, which 
sold its gold on the free market, all gold 
mines that operated during the year were 
eligible for financial assistance under terms 
of the Emergency Gold Mining Assistance 
Act (EGMA) and sold the gold produced 
to the Canadian Mint. For the fiscal year 
ending March 31, 1970, assistance paid to 
29 mines totaled Can$13.8 million. Sixteen 
mines received Can$10.27 per ounce, the 
maximum payable under the Act. 


The average price paid by the Royal Ca- 
nadian Mint to producers in 1970 was 
Can$36.57 compared with Can$37.69 in 
1969. EGMA expired at yearend but the 
Act was later extended to June 30, 1973. 
Since enactment of EGMA in 1948 the 
number of lode mines receiving assistance 
declined from 87 to 29. Total payments 
through March 31, 1971, amounted to 
Can$289 million. 


Iron Ore, Pig Iron, and Steel.—Reflect- 
ing stable labor conditions and a return to 
near-capacity operations following settle- 
ment of strikes in 1969 at mines in Eastern 
Canada, iron ore production (including 
concentrates and pellets) rose 33 percent 
in 1970 to a new record high. Ore ship- 
ments exceeded production by 1.7 million 
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tons. Pig iron production (including fer- 
roalloys) also established a new record in 
1970, 21 percent greater than 1969 output. 

Eighteen companies produced iron ore 
and byproduct iron from 19 operations in 
1970, 10 of which were in Ontario, four in 
British Columbia, two in Quebec, two in 
Newfoundland (Labrador), and one in 
Quebec-Labrador. In Quebec and Labrador 
shipments by IOC totaled 18.5 million me- 
tric tons, comprising 9.8 million tons of 
pellets, 6.9 million tons of direct-shipping 
ore, and 1.8 million tons of concentrate. 
Quebec Cartier Mining Co. shipped about 
8.0 million tons. Wabush Mines' shipments 
were reduced about 0.5 million tons to 4.9 
million tons reflecting extensive modifica- 
tions of equipment in its pellet plant. 
Among byproduct iron producers, Inco 
completed a 250, 000-ton expansion of 
its pellet plant capacity. The company ex- 
pects to increase its production rate to 
950,000 tons in 1971 and attain maximum 
capacity rate by mid-1972. Falconbridge 
Nickel began tuneup operations at its new 
300,000-ton-per-year reduced  iron-nickel 
plant. The iron-nickel pellets containing 
92 percent iron and 1.5 percent nickel will 
be used as feed for electric furnaces mak- 
ing alloy steels. 

IOC announced plans for expansion of 
its iron ore pelletizing facilities at Labra- 
dor City by an additional 10 million tons 
per year to be completed by 1973. A new 
6.0-million-ton concentrator and pellet 
plant at Sept Isles, Quebec, is scheduled 
for completion in 1974. The concentrator 
wil upgrade 50- to 52-percent ore from 
the Schefferville area. Direct shipping ore 
may be reduced from 7.0 to 8.0 million 
tons to 5.0 million tons per year by 1974. 
IOC and the other two Quebec-Labrador 
producers, Quebec Cartier Mining, and 
Wabush Mines together accounted for 76 
percent of Canada's total iron ore ship- 
ments in 1970. When IOC and Quebec 
Cartier's expansion plans are completed 
their combined annual productive capacity 
will be nearly 50 million tons. Adding Wa- 
bush capacity will bring total production 
capability to nearly 60 million tons. A 
large part of Canada's total known reserves 
of 125 billion tons of iron is in the 
Quebec-Labrador region. 

Crude steel production comprising ingots 
and castings increased 1.85 million tons, 
nearly 20 percent more than in 1969. Steel 
Company of Canada Ltd. (STELCO) set a 
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new record for steel production accounting 
for about 40 percent of the total Canadian 
output. The company reported substantial 
progress in its program to increase annual 
steelmaking and processing capacity at its 
Hilton Works from 4.8 to 5.4 million tons 
scheduled for completion in 1972. The 
major installations in the expansion pro- 
gram include; a three-furnace basic oxygen 
steelmaking shop, an additional bloom and 
billet mill, a third tinning line, and an ad- 
ditional battery of 83 coke ovens. 


Algoma Steel Corp. Ltd. reported prog- 
ress on installation of its 160-inch plate 
mill and expects to start trial rollings 
early in 1971. Construction was begun on a 
second basic oxygen plant scheduled for 
completion in 1972. 


Dominion Foundries & Stee] Ltd. (Do- 
fasco) began construction of a new battery 
of coke ovens designed to supply coke to 
the company’s new blast furnace. The new 
facilities scheduled for completion by 
mid-1971 will increase Dofasco's annual 
pig iron capacity 60 percent, to about 3 
million tons. Additional steel pouring and 
related facilities will raise effective raw 
steel capacity by 35 percent. 


Sydney Steel Corporation, the Crown 
Corporation that took over operations 
from Dominion Steel and Coal Corp. 
(DOSCO) , began a $94 million moderniza- 
tion program at its Sydney, Nova Scotia, 
works which includes the replacement of 
open-hearth furnaces by basic oxygen steel- 
making units and the installation of facili- 
ties for producing continuous cast blooms 
and billets. 


Domestic consumption of iron ore in 
1970 was estimated at 10.3 million tons, of 
which 8.4 came from domestic sources and 
1.9 million tons came from imports. A con- 
sumption gain of about 22 percent was 
roughly proportional to the increase in 
iron and steel production over 1969. Ship- 
ments of rolled steel products to domestic 
consumers totaled 7.0 million tons in 1970 
compared with 6.5 million in 1969. Cana- 
dian trade data for 1970 in metric tons 
(1969 data in parentheses) show: Imports 
of pig iron, 87 (20,814); steel ingots and 
castings, 227,251 (273,205); rolled forms, 
including pipe wire, rail and structural, 
1,224,079 (1,720,103). Exports of pig iron, 
583,000 (655,000) ; steel ingots and castings, 
150,000 (156,000) ; and rolled products in- 
cluding pipe and tubes, 1,387,000 (786,000) . 
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Following the pattern of preceding years 
the bulk of trade in iron and steel was with 
the United States followed by the United 
Kingdom. 

Lead and Zinc.—Both mine production 
and refinery output of lead reached a new 
high in 1970, 19 and 9 percent, respec- 
tively, above figures recorded in 1969, thus 
continuing the rising trend since 1964. 
Zinc output continued its uninterrupted 
growth since 1960 as mine and smelter 
production again reached an alltime rec- 
ord. Canada ranked fourth among the 
world's lead-producing countries and re- 
tained its rank as the first country in zinc 
production. According to the Department 
of Energy, Mines, and Resources, 25 com- 
panies contributed to the year's output of 
lead while 40 were credited with zinc. 
Many of these companies produce both 
metals as well as other metals as byprod- 
ucts or coproducts. A geographical percent- 
age breakdown of mine production of lead 
and zinc (the latter in parenthesis) in 
1970 is as follows: Newfoundland and 
Nova Scotia, 5.6 (2.6) percent; New Bruns- 
wick, 16.3 (12.9) percent; Quebec, 0.6 
(16.4) percent; Manitoba and Saskatche- 
wan 0.1, (5.0) percent; Ontario, 2.7 (27.4) 
percent; British Columbia, 28.2 (10.7) per- 
cent; Yukon Territory, 17.7 (6.4); and 
Northwest Territories, 28.7 (18.6) percent. 


The 16-percent gain in lead production 
in 1970 was attributed mainly to increased 
output by Anvil Mining Corporation in 
the Yukon Territory which completed its 
first full year's operation. Increased output 
from Heath Steele Mines Ltd. in New 
Brunswick accounted for part of the in- 
crease. Operations were suspended by Ca- 
nadian Exploration Ltd. at its zinc-lead 
mine and mill in British Columbia but 
productive operations were begun at three 
new base metal mines—Venus Mines Ltd. 
in the Yukon Territory and Silmonac 
Mines Ltd. and Copperline Mines Ltd. in 
British Columbia. Cominco Ltd. and East 
Coast Smelting and Chemical Co. Ltd. op- 
erating refineries at Trail, British Colum- 
bia, and Belladune, New Brunswick, re- 
spectively, were the only primary 
lead-metal producers in Canada. In addi- 
tion to the new zinc-lead mines cited, five 
other new zinc. producing mines were 
opened: Columbia Metals (silver-lead-zinc) 
in British Columbia, D'Estrie and Weedon 
(copper-zinc) in Quebec, and Fox and 
Dickstone (copper-zinc) in Manitoba. Two 
mines, Zenmac and Canadian Exploration, 
closed during the year, and some production 
was lost because of labor disputes at Bath- 
urst, New Brunswick, and Manitouwadge, 
Ontario, but these losses were more than 
offset by new mine production and ex. 


Table 4.—Salient iron and steel statistics 
(Thousand metric tons) 


1968 1969 1970 
Blast furnace feed: 
Iron ore: 
From Canadian minesQ æl. 280 274 159 
J ꝛ¹³³¹Aaa ͥͥͥydmwu y dE E EE 637 456 227 
Sinter, pellets, etc.: 
From Canadian mines 7,358 6, 546 8, 858 
ieee f p ñ t Ma E 1,657 1,467 , 508 
Made in iron and steel plante 1,223 806 1,060 
Blast furnace output: 
Pig ITOB-252 ↄ˙⁰¹U . ³¹Aq ͥ ⁰ wm ALI RU ce LE 7,605 6,769 8,243 
el ðH/ Risus 151 18 190 
Steel furnace feed: 
e ß , e b E 6, 69 5 5,712 7,815 
J ³ðWAA.U. oui ͥͥ ⁰ãydmd ⁰⁰dyd yd 4,874 4,658 5,389 
Steel furnace output: 
I a at ee ee De e a 10,078 9,210 11,026 
P EFECTO ae 129 14 174 
TOotll:. 2x e M re LLLA mE eee Ld ote 10,207 9,350 11,200 
Rolled steel products: 
Carbon steel: 
Hell ⁵ ↄiD a Lue 5, 923 5,287 6,250 
Cold rolled and coated. ....... 2.222 LL LLL LLL Lll lll. 2,240 2,007 2,157 
JJ ³oÄ˙ „...... 8 396 348 479 
1J)CÜĩo¹w ff ] xx . AE 8,559 7,642 8,886 
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panded production at a few established 
mines. Two large zinc-copper deposits, 
Nattaki in northwestern Ontario and Rut- 
tan in northern Manitoba, were under de- 
velopment with production scheduled for 
1972 and 1978. 

Construction of an electrolytic zinc refin- 
ery adjacent to the Kidd Creek concentra- 
tor near Timmins, Ontario, was begun by 
Ecstall Mining Ltd. Production is sched- 
uled to begin in 1972 at an annual rate of 
110,000 tons of refined zinc, 210,000 tons of 
sulfuric acid and 450 tons of cadmium. 

Consumption of primary refined lead in 
1970 was estimated at 53,821 metric tons. 
Shipments of zinc to domestic consumers 
totaled 117,291 tons. Exports of lead in 
1970 included 150,513 tons in concentrates, 
of which 37,218 tons went to the United 
States, 69,926 tons to Japan, and the re- 
mainder to West Germany and Belgium- 
Luxembourg; and 138,637 tons in refined 
forms of which 51,678 tons went to the 
United States and 50,999 tons to United 
Kingdom. Zinc exports totaled about 1,100, 
200 tons, including 307,422 tons in con- 
centrates and 110,048 tons in refined forms 
to the United States. About 248,000 tons in 
ores and concentrates went to West Euro- 
pean countries and 94,000 tons to Japan. 
Nearly 96,000 tons of primary metal was 
shipped to United Kingdom, 9,200 tons to 
Greece, and 26,000 tons to India. 

Mercury.—Reported production of mer- 
cury at the Pinchi Lake mine of Cominco 
Ltd. in British Columbia, Canada's only 
mercury producer, amounted to 24,400 
flasks (76-pound each) from treating 
354,000 tons of ore. This represented a 
gain of 15 percent in output of mercury in 
the second full year of operations. Com- 
inco also announced that production at its 
Pinchi Lake property will be reduced by 
25 percent in 1971. 

Molybdenum.— Continuing the uninter- 
rupted growth pattern of the 19608, Cana- 
da's output of molybdenum in 1970 in- 
creased 19 percent to another new record. 
Canada continued to rank second among 
world producers of molybdenum, exceeded 
only by the United States. 

Endako Mines Ltd. (N.P.L.), the leading 
molybdenum producer treated 9,179,000 
tons of ore averaging 0.182 percent MoS» 
to produce 4,279 tons of molybdenum in 
molybdenum concentrate and 3,993 tons of 
molybdenum in molybdic oxide. Average 
daily milling rate was 27,858 tons per day, 
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with a recovery of 82.4 percent. The com- 
pany reported minable ore reserves at 
yearend of 185.0 million metric tons, aver- 
aging 0.144 percent MoS in the Endako 
pit and 4.9 million tons averaging 0.232 
percent MoS% in the Denak pit. 


Brenda Mines in British Columbia 
reached full operating capacity of 22,000 
metric tons of ore per day in the first half 
of 1970 and was a principal contributor to 
the gain in domestic output of molybde- 
num. Ore reserves were estimated at 160 
million tons, averaging 0.18 percent copper 
and 0.05 percent molybdenum. In 
mid-1970 Mount Copeland mines near Re- 
velstoke, British Columbia, came into pro- 
duction at a rate of 180 tons of molybde- 
num ore per day. Ore reserves were 
estimated at 163,000 metric tons, averaging 
1.82 percent molybdenite. Other British 
Columbia producers were Brynnor Mines 
Ltd., which accounted for about 1,090 tons 
of molybdenum; British Columbia Molyb- 
denum Ltd., with an output of about 2,490 
tons; and Red Mountain Mines Ltd., near 
Rossland, which contributed about 320 tons. 
Three molybdenum producers in eastern 
Canada—Molydenite Corp. of Canada Ltd., 
Preissac Molybdenite Mines Ltd., and Gaspé 
Copper Mines Ltd. in Quebec—also con- 
tributed to the national total. 


Lornex Mining Corporation continued 
construction and development work at its 
copper-molybdenum property near Ash- 
croft, British Columbia, scheduled for pro- 
duction early in 1972 at an annual rate of 
49,000 metric tons of copper and 1,150 tons 
of molybdenum. Utah Construction & Min- 
ing Co. continued preproduction operations 
at its copper-molybdenum property near 
Port Hardy on Vancouver Island scheduled 
to treat 38,000 tons per day beginning late 
in 1971 or early in 1972. Ore reserves were 
estimated at 280 million tons, averaging 0.52 
percent copper and 0.03 percent molyb- 
denum. An annual output of 53,000 tons 
of copper and 860 tons of molybdenum is 
expected from this mine. 


Exports of molybdenum in concentrates 
and other forms in 1970 totaled 13,759 me- 
tric tons and went to the United Kingdom 
(3,636 tons), the Netherlands (2,200 tons), 
France (2,160 tons), Japan (2,282 tons), 
and other countries (3,481 tons). 

Nickel.—In contrast to 1969 when labor 


strikes cut off production from the Sud- 
bury plants of Inco and Falconbridge 
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Nickel during part of the year, output of 
nickel in Canada was near capacity during 
most of 1970. With the additional produc- 
tion from new mines during the year total 
nickel production increased 43 percent 
reaching an alltime record. Inco opened 
two new mines in 1970, the Copper Cliff 
North and the Kirkwood and continued 
construction of the Clarabelle mill de- 
signed to treat 35,000 tons per day. This 
plant is scheduled to be operational by the 
end of 1971. Four mines in the Sudbury 
area, one at Shebandowan, and two in the 
Thompson area are expected to begin op- 
erations between 1971 and 1975. Falcon- 
bridge carried on development work at 
two mines in the Sudbury area and is pre- 
paring the Manibridge mine in Manitoba 
for production in 1971. 

Twenty nickel-copper mines in Ontario 
accounted for 74 percent of Canada’s 
nickel production in 1970. Except for Con- 
solidated Canadian Faraday's mine at Gor- 
don Lake in western Ontario all of Ontar- 
io's production came from the Sudbury 
District where Inco operated 11 mines and 
Falconbridge 8 mines. Manitoba accounted 
for 25.6 percent of the national total with 
most of the production coming from 
Inco’s Thompson and Birchtree mines at 
Thompson. Sherritt Gordon Mines Ltd. 
mine at Lynn Lake produced about 16 
percent of the Province's total. 

Annual reports of the three integrated 
nickel producers disclosed the following 
data on shipments and ore reserves: 


1969 1970 
Nickel production, deliveries 
(metric tons): 

A r 173,819 235,315 
Falconbridge........... r 86,574 88,159 
Sherritt Gordon r 13,618 16,289 

Ore reserves (million metric 
tons): 
CCC 344.3 347. 6 
Falcon bridge r 94.2 97.4 
Sherritt Gordon 11.4 11.4 
t Revised. 


As part of Inco’s expansion program, 
work continued on the design and con- 
struction of a new nickel refinery at Cop- 
per Cliff scheduled for completion in 1972. 
The new plant will have a capacity of 
45,000 metric tons of nickel pellets and 
11,000 tons of nickel powders per year. 
The plant will use the Inco Pressure 
Carbonyl process for nickel production. 
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Consumption of nickel in Canada in- 
creased 17 percent to about 15,400 metric 
tons in 1970. 

Platinum-Group Metals.—The sharp gain 
in output of platinum-group metals reflec- 
ted the return of nickel-copper producers 
to normal operations following settlement 
of labor strikes. The platinum metals are 
recovered as byproducts from the sludges 
and residues produced in the electrolytic 
refining of nickel and copper. Virtually all 
of the  platinum-bearing  nickel-copper 
ores are produced by Inco, operating 11 
mines in the Sudbury District and two in 
Manitoba and by Falconbridge Nickel Mines 
operating eight mines in the Sudbury Dis- 
trict. Inco shipped its platinum- metal 
sludges to its precious metals refinery at 
Acton, England, for extraction and separa- 
tion of individual platinum-group metals. 
Falconbridge shipped nickel-copper matte 
containing precious metals to its refinery at 
Kristiansand, Norway. The platiniferous 
slimes from this refinery were shipped to 
Engelhard Industries, Inc. at Newark, N.J., 
for separation and refining of the metals. 

The Canadian foreign trade pattern in 
platinum metals followed that of 1969 
with exports contained in residues, scrap, 
and matte, amounting to 638,500 ounces. 
Nearly all of the exports went to the 
United Kingdom with relatively small 
quantities consigned to Norway and the 
United States. Imports of refined platinum 
metals totaling 60,700 ounces were received 
from the United Kingdom, Republic of 
South Africa, and the United States. 

Silver.—A 2.5-percent gain in silver pro- 
duction, attributed to increased output of 
byproduct silver at base metal mines, 
brought Canadian silver production in 
1970 to a level only 0.4 million ounces 
below the alltime high of 45.0 million 
ounces in 1968. Silver production from the 
silver-cobalt ores of the Cobalt-Gowganda 
area of Ontario decreased during the year. 
Canada ranked second among world sil- 
ver-producing countries in 1970, exceeded 
only by the United States. 

About 90 percent of Canada's silver pro- 
duction was recovered as a byproduct or 
coproduct from lead, zinc, and copper ores; 
9 percent came from silver-cobalt ores, and 
the remaining 1 percent came from gold 
ores and placers. Of the total silver pro- 
duced in 1970, Ontario accounted for 44 
percent; British Columbia, 14 percent; 
Quebec, 12 percent; New Brunswick and 
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Yukon Territory contributed about 10 per- 
cent each; and virtually all of the remain- 
ing 10 percent came from five other Prov- 
inces. Significant production gains in the 
Yukon Territory, British Columbia, 
Quebec, and New Brunswick more than 
offset losses in Ontario, Saskatchewan, 
Newfoundland, and Nova Scotia. 


Exports of refined silver in 1970 totaled 
242 million ounces of which 96 percent 
went to the United States compared with 
34.7 million ounces in 1969. In addition, 
Canada exported 21.0 million ounces in 
ores and concentrates, nearly all of which 
was consigned to smelters in the United 
States. Imports of refined silver, virtually 
all from the United States, totaled 4.3 mil- 
lion ounces, compared with 19.2 million 
ounces in 1969. 


The Kidd Creek mine, near Timmins, 
Ontario, operated by Ecstall Mining, a 
subsidiary of Texas Gulf Sulphur Co., was 
again the world's largest silver producer 
with an output of 13.0 million ounces re- 
covered from lead, copper, and zinc concen- 
trates. Cominco Ltd., the country's second 
largest producer, reported a silver output 
of 6.0 million ounces, 60 percent of which 
came from company mines; the remaining 
40 percent was recovered from ores smelted 
on toll. 


Uranium.— The Canadian uranium min: 
ing industry continued to operate far 
below its potential. Production in 1970 was 
estimated at 3,639 metric tons of U3Og, 
about 4 percent more than in 1969. Three 
producers in the Elliot Lake area of On- 
tario—Denison Mines Ltd., Rio Algom 
Mines Ltd., and Stanrock Uranium Mines 
Ltd.—accounted for about 85 percent of 
the total output. Eldorado Nuclear Ltd. in 
the Uranium City area of Northern Sas- 
katchewan, the fourth producer, accounted 
for the remainder of the 1970 production. 
Because current unfavorable market condi- 
tions are likely to continue, little change in 
Canada's uranium production is expected 
within the next 3 or 4 years. 


Although the Federal Government's ura- 
nium stockpiling program was terminated 
at yearend, the Government announced 
that further assistance would be available 
to individual producers if justified by their 
circumstances. The Government also an- 
nounced its intention to limit nonresident 
ownership of uranium production facilities, 
with certain exceptions, to 33 percent in 
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the aggregate for established producers and 
to 10 percent for any single investor. Legis- 
lation to implement the new ownership 
policy was being prepared at yearend. 

Denison operated its 6,000-ton-per-day 
mill near two-thirds capacity and contin- 
ued to adopt measures to improve mining 
and milling efficiency and reduce costs. Al- 
though the company has built a surplus 
stock of uranium concentrates and could 
cease operations temporarily, it will con- 
tinue to operate with government assist- 
ance during the interim period of oversup- 
ply in the market. Denison's agreement 
with the Goverment provides for a govern- 
ment expenditure of $29.5 million over 4 
years and the purchase of 2,983 tons of 
UsOs from Denison at a cost of $6.00 per 
pound of U3Os to be shared 75 percent by 
the Government and 25 percent by Deni- 
son. Rio Algom operated its 4,500-ton 
Quirke mill near capacity on ore supplied 
from both the old and new Quirke mines. 
Mining methods were modified to increase 
output, reduce costs, and increase recover- 
ies. Stanrock suspended its underground 
leaching operations at midyear when its 
sales contract was completed. Production 
facilities were placed on a standby basis. El- 
dorado continued to reduce the scale of its 
operations by operating its 2,000-ton-per- 
day mill at about 50 percent capacity 
treating ore from the Fay and Bolger 
mines. Eldorado continued to develop its 
Hab mine for production late in 1971. 
The company also installed a new agita- 
tion system in its mill that is expected to 
improve recovery significantly in treating 
the increasingly refractive ore encountered 
on deeper levels. 

Three significant uranium sales were 
made in 1970 by Canadian producers. Den- 
ison'S contract was extended with Toyko 
Electric Power Co. Inc. for 38.5 million 
pounds of U3Os for delivery over a 10-year 
period, beginning in 1974. Rio Algom an- 
nounced the sale of 955,000 pounds of 
UsOs for delivery in 1972 to a West Ger- 
man utility. Gulf Minerals Co. announced 
that a market for 4 million pounds of 
UsOs to a West German utility group was 
guaranteed by Uranerz-Bonn, its partner in 
developing the Rabbit Lake uranium de- 
posit in Saskatchewan. Shipments will 
begin in 1974. Gulf also announced that 
construction and development work on the 
$50 million Rabbit Lake project was 
scheduled to begin in 1971. By mid-1970 
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about 130,000 feet of drilling had been 
completed. Indicated ore grades ranging 
from 0.18 to 0.65 percent U3Og were re- 
ported but reserve data was not disclosed. 
Agnew Lake Mines Ltd. continued dia- 
mond drilling and underground develop- 
ment of its property in the Sudbury area 
throughout 1970 but at yearend the com- 
pany announced the suspension of opera- 
tions pending negotiation of a sales con- 
tract. Canuc Mines Ltd. near Denison in 
the Elliot Lake area completed two deep 
drill holes which indicated an estimated 7 
million tons of material averaging 2 
pounds of U3Qg per ton. 

U.S. imports of uranium oxide from 
Canada during 1970 totaled 377 tons. 

Canadian uranium reserves were re- 
ported by the Department of Energy, 
Mines, and Resources at 210,000 metric 
tons, an increase of 16 percent over its 
previous estimate in 1964. 


NONMETALS 


Asbestos.—Canadian asbestos mines con- 
tinued to operate at peak production rates 
in response to strong demand. Output by 
11 companies in Canada was 1.50 million 
metric tons, about 38,000 tons more than 
in 1969 and a new record. Eight mines in 
Quebec accounted for 82 percent of the 
national total. 

Canadian Johns-Manville, Canada's larg- 
est producer, continued to expand produc- 
tion facilities at its Jeffrey open pit mine 
at Asbestos, Quebec, which will provide an 
additional 90,000 tons of fiber per year by 
1975. 'Two mines operated by Cassiar As- 
bestos Corp. Ltd. in British Columbia and 
the Yukon Territory accounted for 12 per- 
cent. The Advocate Mines, Ltd. mine in 
Newfoundland and the Reeves and Hed- 
man mines in Ontario accounted for the 
remaining 6 percent of Canada's asbestos 
production. Asbestos Corporation Ltd., op- 
erating the King-Beaver, British-Canadian, 
and Normandie mines and mills in south- 
eastern Quebec has scheduled a 50-percent 
increase in productive capacity to 12,000 
tons of ore per day in 1971. The company 
also is developing the Penhale ore body 
near Thetford mines, Quebec, and began 
to develop its Asbestos Hill property on 
Ungava Peninsula for production in 1972 
at an annual rate of 90,000 tons of asbes- 
tos fiber. Cassiar Asbestos Corp. Ltd. con- 
tinued to expand productive facilities at 
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its Clinton Creek mine in the Yukon Ter- 
ritory which will raise fiber production 
9,000 tons, to 90,000 metric tons per year. 
Production feasibility studies continued on 
the asbestos deposits of McAdam Mining 
Corp. at Chibougamau and Abitibi Asbes- 
tos Mining Co. near Amos, Quebec. Sub- 
stantial reserves of fiber-bearing rock have 
been indicated on both properties. 

Official] trade statistics indicate that vir- 
tually all of Canada's production of asbes- 
tos was exported in 1970. The United 
States received 557,000 metric tons or 37 
percent of the total. Among other princi- 
pal destinations Japan received 218,000 
tons; the United Kingdom, 91,000 tons; 
West Germany, 89,000 tons; and France, 
66,000. Canada supplied 94 percent of 
United States imports of asbestos in 1970, 
representing about 84 percent of U.S. con- 
sumption. 

Potash.—Although the basic oversupply 
of potash prevailing in recent years contin- 
ued in 1970, the production and marketing 
controls established by the Saskatchewan 
Government late in 1969 and which be- 
came effective on January 1, 1970, brought 
increased prices and mine production more 
into line with requirements. A minimum 
price of Can$0.3375 per unit of K20 equiv- 
alent was set thus establishing a price of 
Can$20.25 or about US$18.75 per ton for 
60 percent K20 with the Canadian dollar 
pegged at US$0.925. The minimum price 
rose after May 30 to US$19.85 after the 
pegged price was removed and the Cana- 
dian dollar was allowed to float. Canadian 
production of potash in 1970 was about 2 
percent less than in 1969. Ten mines in- 
cluding one that started in September con- 
tributed to the 1970 potash production. 
Total allowable production of these mines 
under Provincial Government control regu- 
lations was about 45 percent of the indus- 
trys rated production capacity of 7.5 mil- 
lion tons per year. 

Cominco Ltd. was forced to suspend 
mining operations at its new potash mine 
near Vanscoy as a result of a sudden in- 
flow of water in one of its shafts which re- 
sulted in flooding the mine. The company 
was unwatering the mine at yearend and 
reported satisfactory progress in its rehabil- 
itation program. Noranda Mines Ltd. re- 
ported that production at Central Canada 
Potash Co.s mine near Viscount increased 
progressively during the year. The mill 
treated 1.86 million tons of ore, averaging 
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27.5 percent K9O equivalent and produced 
569,000 tons of products. 


Hudson Bay Mining and Smelting Co. 
Ltd. reported that its Sylvite of Canada 
Ltd. division began production in Septem- 
ber at its potash mine near Rocanville. The 
mine has a designed productive capacity of 
664,000 tons of K20 equivalent yearly. 


Potash shipments in 1970 totaled 4.96 
million tons, of which 3.84 million tons 
went to the United States and 1.12 million 
tons to offshore markets. 


Sulfur.—Canadian production of sulfur 
in all forms reached a record in 1970, 16- 
percent higher than in 1969. More than 80 
percent of Canada's sulfur production is 
recovered in the form of elemental sulfur 
from the processing of sour gas and is 
therefore a byproduct of the natural gas 
industry. Elemental sulfur was produced 
by 34 sulfur recovery plants in Alberta 
and one plant each in British Columbia 
and Saskatchewan having a combined an- 
nual capacity of 5.89 million metric tons. 
Four new sour gas plants in Alberta came 
on stream in 1970 including two which 
were scheduled for completion in Decem- 
ber. Two other plants in Alberta increased 
capacity in 1970. Actual recovery of ele- 
mental sulfur in 1970 from sour gas was 
approximately 4.4 million tons, an increase 
of about 15 percent over 1969. Production 
of pyrite and pyrrhotite concentrate from 
mines in Quebec and British Columbia 
contained about 163,000 tons of recoverable 
sulfur. In addition, about 643,000 tons of 
sulfur was recovered from base metal 
smelter gases in the form of sulfuric acid. 


The rapid increase in Canada's output of 
elemental sulfur in recent years has led to 
an oversupply situation and buildup of 
producers' stocks which at yearend may 
have exceeded 3 million tons. Reflecting 
the oversupply in world markets, resulting 
from rapid growth in output in Canada 
and Poland, sulfur prices f.o.b. Alberta 
gas-processing plants declined from $12.15 
per ton in January to $7.88 per ton in Au- 
gust 1970. 

Continued growth in demand. for natu- 
ral gas will bring a corresponding increase 
in Canada's output of involuntary by- 
product elemental sulfur which could aug- 
ment sulfur stockpiles and further depress 
prices. Five proposed new gas-processing 
plants and expansion of three existing 
plants could, when completed, bring an- 
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nual production up to 6.0 million tons of 
sulfur by the end of 1971. 

Canada’s consumption of sulfur in 1969 
was estimated at 1.34 million metric tons, 
distributed according to the industry pat- 
tern of 1968: Pulp and paper, 51 percent; 
chemicals, 23 percent; fertilizers, 22 per- 
cent; and 4 percent to rubber, foundry, 
and various other products. Exports of 
crude and refined sulfur to countries to- 
taled 2,711,000 metric tons valued at $43 
million. Principal destinations were United 
States, 1,071,000 tons; India, 347,000 tons; 
Taiwan, 213,000 tons, and Australia, 
200,000 tons. 


MINERAL FUELS 


Coal.—Reversing the declining trend of 
the preceding 4 years, Canada’s total coal 
(bituminous, subbituminous, and lignite) 
production rose sharply in 1970 to the 
highest level in 17 years. The 55-percent 
gain in output (5.38 million tons) was at- 
tributed to increased exports of coking 
coal to meet requirements of Japan’s steel 
industry and to increased consumption of 
lignite and subbituminous coal for ther- 
moelectric power generation. Production 
gains aggregating 84 percent in Saskatche- 
wan, Alberta, and British Columbia more 
than offset a 24-percent loss in combined 
production from Nova Scotia and New 
Brunswick. 

Kaiser Resources began full-scale produc- 
tion at its Sparwood mine and accounted 
for most of British Columbia’s 1970 coal 
output. Because of startup and other prob- 
lems in the coal preparation plant which 
curtailed production, Kaiser’s coal ship- 
ments to Japan were about 900,000 tons 
below its contract requirements. In addi- 
tion to its open pit operations, Kaiser 
began underground hydraulic mining tests 
and plans to mine an additional 2 to 8 
million underground, if the tests are suc- 
cessful. 

Planned modifications to the coal prepa- 
ration plant to solve processing problems 
were begun. The company began negotia- 
tions with its Japanese customers to adjust 
contract prices and modify specifications. 
Significant additiona] reserves of high-qual- 
ity, economically minable coal were con- 
firmed by exploration work in the present 
mining area. The company's 15-year con- 
tract calls for shipments of 5 million tons 
per year. Kaiser entered into a contract to 
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deliver 190,000 tons of coking coal to 
STELCO's plant at Hamilton marking the 
first movement of coking coal from western 
mines to an eastern market. 

Fording Coal Ltd. controlled by Cana- 
dian Pacific Railroad concluded a 15-year 
contract with Japanese steel interests to 
supply 3 million tons of coking coal an- 
nual to Japan beginning in 1972. The 
company's new surface mining operation 
near Elkford, British Columbia, in the 
East Kootenay region will become the sec- 
ond largest coal mining operation in Brit- 
ish Columbia. 

McIntyre Porcupine Mines Ltd. began 
shipments to Japan from its Smokey River 
Mine at Grand Cache, Alberta, under 
terms of its 15-year contract covering 30 
million tons of coking coal. The company 
plans to construct a bulk loading facility 
at Prince Rupert, British Columbia, sub- 
ject to the firm’s acquiring a contract to 
export 45 million tons of coking coal to 
Japan. MclIntyre’s initial coal production 
at Smokey River came from underground 
mining using longwall methods. Negotia- 
tions were begun with Japanese interests 
for the sale of an additional 3 million tons 
per year from nearby surface mining. Else- 
where in Alberta, Coleman Collieries, Ltd. 
increased its annual production of coking 
coal to 720,000 tons and announced that it 
had negotiated a new export contract for 
an additional 5 million tons for delivery 
over a 10-year period beginning in 1972. 
This will bring total coal production to 
about 1.7 million tons per year all for ex- 
port by 1972. Cardinal River Coals Ltd. 
began production at its new surface mine 
in the Coal Branch area of Alberta and 
began coal shipments to Japan. Production 
in 1970 of about 540,000 tons was some- 
what below schedule because of startup 
problems. The mine’s production capacity 
is estimated at 900,000 tons per year. Sev- 
eral companies were actively exploring coal 
properties in the inner foothills belt of Al- 
berta and major producing mines ex- 
panded operations in the plains region to 
meet increased demand for subbituminous 
coal by the electric utilities industry. Al- 
berta Coal Ltd. began production at its 
Highvale mine adjacent to Calgary Power 
Ltd.’s new Sundance thermoelectric power- 
plant on Lake Wabamun. About 1.3 mil- 
lion tons of coal per year will be required 
to supply the plant’s first 300-megawatt 
unit. 
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N.B. Coal Ltd., the provincially owned 
corporation which acquired the four re- 
maining mines in New Brunswick, will 
continue a gradual phaseout of the coal 
mining industry in the Province. In Nova 
Scotia the four remaining independent coal 
mines received financial assistance from the 
Provincial Government. Cape Breton De- 
velopment Corp., operating four collieries 
in the Sydney region on Cape Breton Is- 
land, and one at Thorburn in the Pictou 
area accounted for most of the Province’s 
coal production. 

Canada's national coal balance for recent 
years is summarized as follows: 


(million metric tons) 


1968 1969 1970 e 

Production 10. 0 9.7 15.0 
Imports: 

Anthracite... ...... 4 4 

Bit uminous 15.3 15.1 16.0 

Total supply. .... 25.7 25.2 31.4 

Consumption 24.5 23.6 24.9 

Exports somites ees 1.3 1.3 6.2 

e Estimate. 


Source: Dominion Coal Board. 


Principal statistics for the Canadian coal 
mining industry in 1969, as compiled by 
Dominion Bureau of Statistics4  (corre- 
sponding data for 1968 in parentheses), 
were as follows: Number of mines 42 
(49); average number of employees 6,670 
(7,669); average productivity in metric 
tons per man-day, total 6.20 (5.57); from 
strip mines 26.42 (22.60); from under- 
ground mines 2.89 (2.78) . 

Subvention payments for the 1969—70 
fiscal year, April 1 to March 31 (1968-69 
in parentheses) were reported by the Do- 
minion Coal Board 5 as follows: Total ton- 
nage, 1.32 million (1.31 million) metric 
tons; total cost, $4.35 million ($3.43 mil- 
lion) ; cost per ton, $3.45 ($2.99) . 

According to data compiled by the Do- 
minion Coal Board, estimated domestic 
comsumption of coal in 1970 was 24,892 
metric tons. Approximately 66 percent of 
the total was used for power generation 
and industrial use; 29 percent for manu- 
facture of coke and gas; 4 percent for do- 
mestic use; and 1 percent for miscellaneous 


+ Dominion Bureau of Statistics. The Coal Min- 
ing Industry for the Calendar Year 1969. Cat. No. 
26-206 (annual), April 1971, pp. 18, 

s Dominion Coal Board. Annual Report 1969- 
70. Ottawa, Canada, 1970, p. 19. 
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uses. Imports, all from the United States, 
totaled 17.1 million tons. Exports amounted 
to 40 million tons, 3.7 million tons of 
which was shipped to Japan. 

Petroleum and Natural Gas.—Canadian 
production of crude petroleum, natural gas 
liquids, and marketable gas, continuing its 
remarkable growth of the 1960's, reached 
new records in 1970 in response to in- 
creased demand from energy markets in 
Canada and the United States. Daily out- 
put of crude oil and natural gas liquids 
averaged 1.46 million barrels during 1970, 
a gain of 11.5 percent over 1969. Net with- 
drawals of natural gas amounted to 6.28 
billion cubic feet daily, 16 percent more 
than in 1969. Alberta and adjoining Prov- 
inces, Saskatchewan and British Columbia, 
accounted for about 99 percent of Canada's 
oil and gas production. Alberta accounted 
for 79 percent of the estimated $1.6 billion 
total value of Canada's crude oil and gas 
output in 1970; Saskatchewan and British 
Columbia contributed 13 and 6 percent, 
respectively. 

Exploration and development activity for 
oil and gas in Western Canada in terms of 
the number of wells drilled declined ap- 
proximately 7 percent from 1969. Explora- 
tory wells totaled 1,447, down 8 percent, 
and development wells totaled 1,473, down 
percent from 1969. Exploratory success 
declined slightly to 26 percent, whereas de- 
velopment success increased about 4 per- 
cent, to 79 percent. 

Of the total 6.0 million feet of explora- 
tory drilling in 1970, about 70 percent was 
in Alberta. Although no major oil 
discoveries were made in producing areas, 
significant quantities of gas were discov- 
ered in the Milk River formation in Al- 
berta and Saskatchewan. 

The first oil discovery in the Canadian 
Arctic was made on Atkinson Point near 
the Mackenzie River Delta early in 1970 
but subsequent drilling failed to disclose a 
reservoir of major proportions. Exploration 
drilling on the Arctic islands by Panarctic 
Oils, an industry-Government consortium, 
confirmed a gas discovery made in 1969 on 
Melville Island and discovered what may 
be a major gas reservoir on King Christian 
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Island. Several other new drilling projects 
were begun on the Arctic islands during 
the year. Offshore exploratory drilling con- 
tinued in Eastern Canada but no economic 
discoveries of oil or gas have yet been 
made. 

According to data compiled by the Ca- 
nadian Petroleum Association proved liq- 
uid hydrocarbon reserves in Canada at 
yearend, excluding nonconventional crude 
oil reserves in oil sands, amounted to 
10,439 million barrels, 77 million barrels 
less than a year earlier. Proved marketable 
reserves of natural gas increased 1,425 bil- 
lion cubic feet during 1970 to a new high 
of 53,376 billion cubic feet. 

Nonconventional crude oil production in 
1970 from the Athabaska oil sands was es- 
timated at 12 million barrels, an average 
of 33,100 barrels per day. Crude oil re- 
serves recoverable by the existing oil sands 
plant are estimated at 6,922 million bar- 
rels. 

Mackenzie Valley Pipe Line Research, 
Ltd., comprised of several oil and pipeline 
companies, was formed to investigate prob- 
lems unique to pipeline construction in 
Arctic regions. Tests to determine the ef- 
fects of permafrost on pipelines were car- 
ried out using a 2,000-foot section of 48- 
inch pipeline laid in an area near Inuvik, 
Northwest Territories. Research studies 
also were initiated by a consortium com- 
prising Trans-Canada Pipe Lines and five 
U.S. companies to determine the feasibility 
of building a 2,500-mile gas pipeline from 
the Prudhoe Bay area in Alaska to connect 
with existing pipelines near Emerson, 
Manitoba. The Government of Canada es- 
tablished guidelines governing pipeline 
construction in northern areas for compa- 
nies planning major oil and gas transmis- 
sion lines. The guidelines encompass such 
questions as ownership, operations, and en- 
vironmental safeguards. 

Exports of crude oil and natural gas, all 
of which went to the United States, in- 
creased about 22 and 16 percent, respec- 
tively, over 1969 exports. The Canadian 
Government approved additional ship- 
ments of 6,300 billion cubic feet over the 
next 25 years beginning in November 1970. 


The Mineral Industry of Chile 


By John W. Cole 


Political issues continued to play a 
major role in shaping Chilean mineral pol- 
icies during 1970. After winning the Septem- 
ber presidential election, Dr. Salvador Al- 
lende Gossans, candidate of the Popular 
Unity Party was inaugurated as President of 
Chile in October for a 6-year term. On 
December 22, in accord with pledges made 
during the election campaign, a proposed 
constitutional amendment was submitted 
to the legislature of Chile that would be 
the basis for expropriating all of the large 
copper mines. 

In accordance with the agreement nego- 
tiated in 1969 between the Chilean Gov- 
ernment and The Anaconda Company, on 
January 1, 1970, Anaconda exchanged a 
51-percent interest in Chile Exploration 
Co. (Chilex) and Andes Mining Co. for 


dollar-repayable bonds that represent a 
corresponding percent of the book value of 
the two companies. The bonds bear 6 per- 
cent nontaxable interest and are repayable 
over a maximum period of 12 years, com- 
mencing June 1, 1970. Two new Chilean 
corporations, Cía. de Cobre Chuquica- 
mata, S.A. and Cía. de Cobre Salvador, 
S.A., assumed the management of the 
Chilex and Andes operations. 

Although the political developments por- 
tend complete take over of the mines by 
the Chilean Government, the Chuquica- 
mata, Exótica, and El Salvador mines con- 
tinued to operate under the managenient 
of Anaconda, under terms of a 3-year op- 
erating contract; and the El Teniente mine 
continued to operate under the manage- 
ment of Kennecott Copper Corp. 


PRODUCTION 


Record production levels were registered 
for molybdenum, and manganese. On the 
other hand, mine copper production de- 
creased 1.9 percent, crude petroleum pro- 
duction decreased 6.9 percent and output 
of iron ore and rock salt decreased. Of the 
major copper mining companies only Cía. 


Table 1.—Chile: 


Minera El Salvador, S.A., achieved a signif- 
icant increase in production. However, the 
small- and medium-sized copper producers 
achieved a 10-percent increase in produc- 
tion of copper to a record 137,700 tons. 


1 Physical Division of Nonferrous 


Metals. 


scientist, 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1 


METALS 


Copper: 
ine output, metal content 22 


Metal, copper content: 


Smelter 5. 22 


Gold mine output, metal content 


Iron and steel: 


Semimanufactures (hot rolled 
Lead mine output, metal eon tent 
Manganese ore and concentrate 
Mrreurrrrr,r,,,„,„,„ 8 


See footnotes at end of table. 


1968 1969 1970 v 

7 666,664 699,071 685,600 
Du Dee Er 627 , 452 661, 788 647,200 
J 83,181 95,819 93,200 
* 313, 169 355, 477 368, 100 
_.troy ounces.. 57,748 58,736 50,718 
thousand tons 11,916 11,534 11,265 
Dune eM ct do.... r 442 485 456 
5 do 10 NA NA 
. do 570 647 547 
3 do- 432 504 NA 
ae acta ees Tee 990 832 803 
CCC 23, 844 23,699 26, 723 
76-pound flasks.. 513 286 388 
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Table 1.—Chile: 


(Metric tons unless otherwise specified) 


Commodity ! 1968 
METALS—Continued 
Molybdenum mine output, metal content 8,853 
Silver mine output, metal content thousand troy ounces... 8,739 
Zinc mine output, metal content. --------------------------------- 1,255 
NONMETALS 
Harte. ouai e Ee stem ERE 8,677 
Cement, hydrauliickkklkklklklkll... „„ thousand tons 1.251 
Clays: 
7Ü˙; . ] ¾˙ a ⁊ Ä due a 26,134 
Other (unspeciflied˖ůjůꝶùjjjůjůjjjj «%%% „„ 0 86,202 
J!ö˙˙Ü5¹⁸ dsds ß 8 975 
Fertilizer materials, crude: 
Nitrates: 
%%% ͤ Ü. ...!. 3 e E 622, 881 
Potassium enri che 55, 976 
Phosphates, guaunnnsggg‚‚aaaass mde dade e Eque 22,612 
Gem stones, lapis lazuli_...............-.._.-.--...---- kilograms.. 8,200 
Gypsum: | 
(CIUd6-. c ae eee uua ³ uL x i E SU Te 103, 063 
( 25520 ⁰Ü¹wmqſſſſſſſ ⁰⁰ðꝗʒdd ⁰ͥ⁰⁰d y ME 55,472 
Iodine, demon g]“.,......,. 1. 964 
Pigments, natural mineral, iron oxide 17,761 
77J%%%0%0%%00%%%Cẽ! kd . dddddd ð y rel E MEL. 156,391 
Quartz: 
COMMON gurt ð Wee a Lu 121, 248 
Glass d ek eee ↄ A eene 33, 718 
An ñ ñꝛ⁰² um]. ²m0˖ .; SU eS Pea EET ES thousand tons 853 
Stone, not further described: 
Limestone- , , dem M EL do 2,081 
f. ei oe d uenis DEL M de 3, 573 
Sulfates, sodium: 
Natural, mined. x eee eee eb rac HORE 19,391 
Anhydrous, coproduct of nitrate industry....................... 81,093 
Sulfur: 
Native, other than Frasch: 
fined, sulfur eontennete᷑kk„kk Ll Lll Lll l2 lll ll eee 41,358 
Unrefined, sulfur content LLL LL LLL LLL LLL Lll lll 21,615 
Sulfur content of acid derived from pyrite and industrial gases ,12 
Tale alic te ˙Ü ...... 8 2,818 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous and lignite.......................- thousand tons 1,611 
Coke, coke %; NEW do.... 804 
Gas, natural: 
Gross production million cubic feet 246, 784 
F ³o Aid ͤ do 68,298 
Natural gas liquids, gross produet ion: 
Conden satte thousand 42-gallon barrels. . 1,216 
Natural gasoline__._......-----..-..-.---------------- Osea 499 
Liquefied petroleum gases °____._______..__...---------.- do- 1.468 
Petroleum: 
Üͤ¹v.1 A ⁰·¹.¹ d do 13,696 
Refinery products: 
Aviation gasoline.....-.....-...-.-..--.-.-------.-.- do.... r 289 
Motor gasoline___......-.-.- 222-2 c2 LL eee do.... r 8,4665 
r eve ca ⁵ĩðâ ĩ ⁵ eti. do "e 
Keroslhe--—— x esu ⁰ y do 12, 457 
Distillate fuel olilw“?.cêWcq—QœTtRũ L L2 lll do.... r 4,582 
Residual fuel oil......... 2.22 22222222 LL 2 lr 2l do- r 7,473 
Liquefied petroleum gasse do.... r 1,685 
Asphalt, refiner -.---------- -0-an do r 40 
Solventi nou eae ue ee ed ud do- r 26 
P i mmm Aa al LE eus do.... 898 
Refinery fuel and losses! do.... 1,021 
DOUG Sethi ³o¹ w-w cete REL Ecc do.... 26,436 


e Estimate. P Preliminary. r Revised. NA Not available. 


Production of mineral commodities—Continued 


1969 


4,841 
3,075 
1,478 


8,009 
1,436 


44,428 
91,686 
1,304 


656,939 
124,727 


15,269 
3,151 


125,038 


99,141 
38,350 
1,382 


2,904 
2,400 


263 , 790 


79,952 
1,185 
444 
1,408 


183,350 


28,412 


1970 v 


5, 700 
2,898 
1,321 


4,318 
1,349 


48, 533 


105,461 


515,615 
158,235 


14,894 
7,800 


127,261 
58 


141,286 


31,197 
516 


2,412 
2,677 


58 , 830 


47,188 
60,712 
9,281 
640 


1,514 
e 320 


269,392 


94,325 
1,087 
395 
1,288 


12,432 


27,211 


1 In addition to the commodities listed, borates, lime, pyrites, selenium, vanadiferous slag, and manufactured 


gas are produced, but available information is inadequate to make reliable estimates of output levels. 


2 Data given are the nonduplicative copper content of ores, concentrates, precipitates, metal, and other 
soppor bearing products measured at the least stage of processing reported in available sources. 
3 Series revised from that given in previous editions; figures presented are total blister and equivalent copper 
output including that blister subsequently refined in Chile and copper which is produced by electrowinning. 


Material produced for refining at Ventanas smelter is included. 


4 Series revised from that given in previous editions; figures presented are total refined output, distributed 


into two classes according to method of refining; output of Ventanas refinery is included. 


$ Excluding castings. 


* Data apparently represent net plant output for consumption, presumably excluding quantities reinjected, 


as follows in thousand 42-gallon barrels: 1968-19; 1969-20; 1970-60. 


THE MINERAL INDUSTRY OF CHILE 


Customs data indicated that the value of 


TRADE 


Chile's trade in mineral commodities dur- 


ing 1969 increased considerably compared 
with that of 1968 because of the higher 
value of copper. Trade in all commodities 
also increased. The net trade balance for 
mineral commodities was favorable, as the 
relatively large net increases in dollar 


value of exports compensated for the in- 


crease in imports. 


Mineral commodities continued to domi- 
nate the country's export trade, accounting 
for almost 90 percent of the total value. 


The customs value for all forms of un- 


manufactured copper and copper-bearing 
totaled $772.2 
million 2 compared with $716.4 million in 


raw materials exported 


1968, and represented 72 percent of total 


exports. 


A tabulation comparing 1968-69 trade in 


mineral commodities and total trade fol- 


lows: 


Table 2.—Chile: 


Exports: 


Imports: 
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Value 
(million dollars) 
1968 1969 
Mineral commodities: 
Metals 816.1 924.0 
Nonmetals..........- 25.0 96.5 
Mineral fuels .9 .7 
Total. 22 2zmewz 842.0 961.2 
All eommodit ies 940.8 1,075.4 
Mineral commodities: 
Metals 22.9 88.8 
Non metals 25. 6 34. 6 
Mineral fuelass. 47.3 65. 5 
Totaal 95.8 138.9 
All eommodi ties 742.7 907.1 
Net trade balance: 
Mineral commodities. ....... --746.2 ＋822. 3 
All eommodities ＋ 198.1 +168 .3 


2 Where necessary, values have been converted 


from Chile Escudo (CEsc) to U.S. 


dollars at the 


rate of CEsc 12.21 =US$1.00. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum including alloys, all forms 
Copper: 
Ore and concentrate 
Preeipitgss 
Slag, ash and residues 
Copper sulf ate 
Metal including alloys: 
Unwrought: 
Unrefined: 
Precipitates including 


Semimanufactures............ 
Gold ore and concentrate 
Iron and steel: 
Ore and 
concentrate thousand tons 
Roasted pyrites 


Steel, primary forms 

Semimanufactures............- 

Lead ore and concentrate 

Manganese ore and concentrate 

Mercur 76-pound flasks.. 
Molybdenum: 

Concentrate 


Oxide, all grades 
Nickel sera 
Silver: 

Ore and concentrate 

Metall troy ounces.. 
Zinc scrap, ash, residues 
Other: 

Ore and concentrate 

Metal bearing slag, n.e.8..........- 


1968 


5 
11,251 


21,630 
224, 931 


382,288 
10,747 
29,683 
10,497 

4,509 
1,482 
18,305 
13,574 


2,540 
44 


1969 


13 


12,399 
1,065 
227 
1,279 


21,304 
188,930 


374,843 
25,715 
36,913 


9,645 
10,063 
18,252 


Principal destinations, 1969 


Mainly to Netherlands. 


West Germany 5,967; Japan 8,500. 


All to Japan. 


Japan 117; Spain 109. 


Mainly to Brazil. 


Spain 11,047; Japan 10,155. 
United States 83, 718; United Kingdom 
86,944; Japan 28,151. 


United Kingdom 72,881; Netherlands 


63,625; Italy 48,228; France 42,921. 


Argentina d United States 4,729. 


Mainly to West Germany. 


Japan 7,374; United States 1,887. 
All to Argentina. 
All to United States. 


Mainly to Republic of South Africa. 
Mainly to Ecuador. 

Peru 775; Bolivia 616; Argentina 423. 
All to Netherlands. 

All to West Germany. 


West Germany 858; United Kingdom 


588; Netherlands 421. 
Mainly to Austria. 


Mainly to Netherlands. 


Mainly to West Germany. 


All p Belgium-Luxembourg. 
o. 


Mainly to United States. 
Japan 87; Spain 27. 
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Table 2.—Chile: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS 
Boron materials, crude natural borates. . 410 96 Brazil 50; Uruguay 46. 
Cement... case npe 8 5,032 65, 586 Argentina 49,396; "Brazil 18,699. 
a rear materials, crude natural 
trates: 
Sodium 458,242 462,288 United States 162 E Netherlands 
97,910; Spain 79,64 
Potassium enriched 58,350 75,517 United States 45, 780; Srazil 12,166; 
Netherlands 10,3 
Jodine____-..-.--------------------- 2,028 2,608 United States 1, 17750 Netherlands 842; 
West Germany 211. 
Precious and semiprecious 
stones, lapis lazuli........ kilograms. . 5,110 8,619 West Germany 5,232; Italy 1,903. 
Sly "c. 681,304 855, 553 United States 53 250; Japan 817,308. 
Sulfur, elemental....................-. s 100 All to United States. 
Other, n. e.. value $1,525 $1,259 Mainly to Venezuela. 
MINERAL FUELS AND 
RELATED MATERIALS 
COO) case AAA Uca 1,111 1,018 All to Bolivia. 
Natural 
gas liquids.thousand 42-gallon barrels. 336 254 Mainly to Argentina. 
Other, n.e.8. |... .............- value.. $6,312 $4,557 All to Argentina. 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1968 and 1969. 


Table 3.—Chile: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Bauxite and concentrate. ....... LL LLL ee eee ee eee 
Oxide re and hydroxide............... „„ 
Metal eee alloys: 


rep agit „ —— ——— E ( 8 
Semimanufactures........ LLL LLL LLL c cL cL Le Lec ecc c LLL L2 eL cc cesses 


mite 
Oxides and hydroxides. ................ 2 LLL LLL LLL LLL LLL LLL ene 
Co opper including alloys, all forms. .............-.-..- - lc LL Lll LLL cle LL nee 
unworked and partly worked... hh troy ounces.. 
Iron and steel: 
ram 
Pig fir boa including spiegeleisen.. .............. 2... 2 2L ll. LLL LLL c LLL Sel. 
Sponge iron, powder and shot. ........ 2... clc LL LLL LL LLL Lll llle... 


erroalloys: 
Ferromanganese.........-...-.-..-2.--- ee «k „„„„„„ 


Ingots and other primary formen nn «44 
Semimanufactures: | 


Dope ts shapes, BeCLlOnB. ,..coeueeene desse vel emu ee e mem me Rr am rei Re 

ls, plates, sheets 4 4 
Hoop and strip Dent ci deudas Ture te eee aee aera dace a Lc E 
ice and accessorie LLL LLL LLL LLL LLL ee ee 


Tubes, pipes, ii cen ce eeeouceceustwceeesesa 
Alloy and high-carbon stee˖e“llllllll!!!!!!!!!!!!kl eee el. 
eee m 


Nickel: 
Matte, speiss and similar materials_-__..............----------------------- 
Metal ‘including alloys. all forms... eso eee ³ K steeds scs 
Platinum group including alloys..................................-- troy ounces. . 


See footnotes at end of table. 
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Table 3.—Chile: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS Continued 
Selenium, elementaallllllll 2222222222222... kilograms. . 3,375 
zd including ; 0vĩ,h troy ounces 10, 836 
in: 
%%%%%%éũœ ee ĩꝛ˙⁰ d ³ð A 8 long tons 4 
Metal including alloys, long tons do 689 
/ Ä ⁹ͤUUßwn..... ³ ³»-WAA.A.; ⅛ð ³ E eos 2, 542 
Zinc including alloys: 
Scrap and blue powder______.__.------------------------------------ eee 39 
hh... ⁰y⁰ k ⁰ky le eg 2,924 
Semimanufacturemmmmdmnmdngsns „ 76 
Zirconium: 
Ore and concentrate. |... 222222222 L LLL „„ 162 
Zirconium silitaté ĩð ͤſſſͥ ͥꝙ⁰ yddſdddddſdd ⁰ꝗyd yy LG 
Other: 
Ore and eoncentrattreekekkkkkkõk ... 222-2222 value $4,683 
Ash and residue containing nonferrous metal do $3,439 
Oxides, hydroxides and peroxides of metals n.e.s.......................do.... $100,261 
Metals including alloys, all forms n.e .es do $45,719 
NONMETALS 
Abrasive stone, powder, and grain n. e. 441 
ASDÉSLOBR- ^ e dd ß LL EA. 8,657 
Barite and witherite. |... 22 222-222 Lc „ 27 
Cement MORET FTT... 88 16,334 
GI dem cc IA ͥ kk ð —dßddſſdſddſdfdſſſſſͥ Pc ⁰ ß 2 
Clays and products (including all refractory brick): 
Crude n.e.s.: 
BéentonitB- 243526 oceeeeu teed ole Bee dee ⁵ð; 8,943 
Muller s earth. mo. ⅛ð2?i. ee hese aa dele eats E Lc oe 105 
1: cxi. ei iuc IL ⁰⁰ ß EL e EX 203 
Othar l.c ]%ꝛ˙ , ͥ⁰ ⁰⁰mum. tet 6 ⁰o˙NmmqꝓqSqqꝶqqg xñßx bee 88 277 
Products: 
Refractory (including nonclay brick and eementdʒ² 10,822 
( oe ee docui duse LL E D LESE T 152 
lada AE" TP 17 
Diamond; industrial... occ. ccc hei uem 8 carats.. 720,800 
Diatomite and other infusorial earths. __._...____..-_-_- cL LL cLl c cll llc LLL Lll 2-2 362 
e, ß e dd ee 12 
Fertilizer materials crude and manufactured: 
Nees ⁵ yd ee ⁰ ⁰⁵⁰⁰⁰ qd E rc eee 45, 506 
Phosphate oou ⁵xZ ¼¼. . 8 186,877 
POUBBSIG ass i ci DL ehe et ³ ͥ Lu LEE 8 29,014 
Other including mixed... ............ „„ 2,001 
C1117 ⁰ euer lb eec yt EE 88 70 
%% ͥõͥc0/õĩ³¹w˙ꝛ¹.ꝛi¹AA ³ y Add ͥ y ⁰ky y 495 
C/ ]˙nꝙ!d “ ê ñ . ß cL LE ue TE 68 
1J/CÜ˙—ͥnà]1nunumnAfugufßf mam ⁊ĩ a ML MM m.:. md ð Ä i lE 34 
Ä PEL ————— —Ó—— 6,998 
MICA. all Torms. oco ͥẽͤCb́w ³⁰w¹ß ³ ſ ²¼mmdg (m k 198 
Pigments, mineral including processed iron oxide ns 123 
e dd dd PE 122 
SSJ1Ü§Ü ]. ·᷑ : ß M EE r 56 
Sodium and potassium compounds, n. e. s.: 
Caustic soda — Lo ewe ee e e E a 15,059 
Caustic potash, sodic and potassic peroxidenns 126 
Stone, sand and gravel: 
Dimension: Stones o eoskch kde ste wd xac A E EO ed Ue 46 
h/ ³⁰ V/ m 86, 629 
%%% ã ĩ³ĩA6A. ³ͤ%ͤ ] 6»- ͤĩ-ĩr; ñ⁊âtmßũ m md D LE EE. 109 
Sulfur: 
Elemental, all fer s LR eweoublsmsuweew same de 88,586 
Shunt oÜu‚k edd iu uui E LE 18 
one steatite, soapstone, and pyrophyllite. e 135 
ther: 
Oxides and hydroxides of magnesium, strontium and barium..................- 104 
Other Meb oe cuo sme czoeLa adu value $103,044 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaaalalddx2xaͤassss LL lll Llc 22222. 201 
Carbon black and gas carbõee n 3,391 
Coal, all grades including briquetnnn? s 208,643 
Coke and semicoke. |... 2.2222 „ m 
Hydrogen, helium, and rare gases 89 
Natural gas liquids. .-------------------------------- thousand 42-gallon barrels... 169 
Peat including peat briquets and litterrrnrnrnrnn 17 
Petroleum: 
% ceri GUI toe a UNI ee thousand 42-gallon barrels.. 12,109 


See footnotes at end of table. 


201 


1969 


458 
25,232 


4 
720 
2,845 


41 
5,291 
115 


714 
20 


$7,803 
$151,729 
$341,255 
$180,342 


14,464 
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Table 3.—Chile: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS—Continued 


Petroleum—Continued 
Refinery roducts: 


Kerosine and jet fuel 
Distillate fuel oill“wr11111nj7! dd 
Residual fuel oil.........................- 
Lubricantn 
Mineral jelly and wann 


r Revised. 
1 Less than 4 unit. 


1968 1969 
3 Bre ies Seay ie 8 r 225 192 
S r 639 801 
————— E E S r 840 563 
ö 8 r 1,684 1,826 
SJ a ete cies r 801 834 
adi Se csr iinet Sa eae eus r 57 282 
edel tem cii 8 r 141 78 

r 538 445 


Source: Camara de Comercio de Santiago de Chile. Comercio Exterior, Chile, 1968 and 1969. 


COMMODITY REVIEW 


METALS 


Copper.—Mechanical failures, particu- 
larly in the smelting divisions of Chuqui- 
camata and El Teniente, contributed to 
the failure of the major mines to increase 
production. Because of difficulties with 
smelting furnaces at Chuquicamata, The 
Anaconda Company was not able to meet 
its commitments for delivery of Chilean 
copper during the early part of the year. 

El Teniente operations were closed by a 
19-day labor strike ending April 10. The 
company mined and milled a record 18.6 
million metric tons of ore with an average 
copper content of 1.695 percent. Although 
the tonnage milled was higher than in 
1969, the grade was lower, and the total 
copper output, according to preliminary 
official data, was 108,458 metric tons of 
blister copper and 65,364 tons of fire-re- 
fined copper for a total of 173,822 tons. 
This was a decrease of 12,395 tons,3 or 7 
percent, from the record output in 1969. 

In 1970, Chuquicamata produced 209,924 
metric tons of electrolytic copper and 
57,806 tons of blister copper, compared 
with 207,200 and 73,712 tons, respectively, 
in 1969. Apparently the decrease in blister 
copper output was caused by malfunctions 
of two of the smelting furnaces that were 
closed down for 2 months for repairs early 
in 1970. 

Cía. de Cobre El Salvador operated 
without significant interruptions and pro- 
duced 23,610 metric tons of blister copper 
and 69,476 tons of electrolytic copper, for 
a total of 93,086, compared with 1969 pro- 
duction of 18,451 and 58,740 tons, respec- 
tively, for a total of 77,191 tons. 


Although production of copper began at 
the new Rio Blanco mine of Cía. Minera 
Andina, S.A., owned 70 percent by Cerro 
Corp. and 30 percent by the Chilean 
Government, difficulties connected with 
block caving prevented output from 
achieving capacity proportions, and the 
mine did not contribute significantly to 
output of copper in Chile. 

On June 30, 1970, Continental Copper 
and Steel Industries, Inc., reported that its 
subsidiary Minera Sagasca S.A. had con- 
tracted with Ralph M. Parsons Co. 
(Chile) S.A. and Parsons-Jurden Corp. to 
complete design and engineering, and to 
proceed with construction of mining and 
leaching facilities at the Sagasca copper 
property, 105 kilometers east of Iquique, 
in Tarapacá. A 37-kilometer, heavy-duty 
road has been completed from the mine 
to the public highway. Construction has 
begun on a town site adjacent to Pozo Al- 
monte, midway between the mine and Iqui- 
que, to house Sagasca employees and 
their families. A large storage area is being 
prepared at the port of Iquique with a 
railroad siding to facilitate rapid loading 
and unloading of bulk cargoes of sulfur 
and iron scrap, which will be used in 
production of copper precipitates. 

Stripping of the ore body and construc- 
tion of leaching facilities, including a 400- 
ton-per-day sulfuric acid plant, have 
begun. The mine should have started pro- 
duction at the rate of 23,000 tons per day 
of copper in precipitates by November 


1971. Sagasca is owned by Continental 


. ? Quantities of copper given here and elsewhere 
in this review represent fine copper content of the 
product indicated. 
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Copper and Steel Industries, Inc., 50 per- 
cent; Corporación del Cobre (CODELCO), 
25 percent; International Finance Corp. 
(IFC), 15 percent; and various individuals, 
1 percent. The $32.5 million cost of the 
project is being financed by Continental, 
CODELCO, IFC, and a consortium of 
Japanese smelting companies which have 
contracted to purchase the output of the 
mine. 

The Chilean Government's development 
corporation, Corporación de Fomento de la 
Producción (CORFO), recently announced 
that it will invest in the development of 
the Maria Soledad copper property in Ata- 
cama, covering 21 square kilometers. In- 
complete exploration indicated an ore 
body 50 meters down, containing 1 to 1.5 
percent copper. Production is expected to 
reach 20,000 metric tons of copper per 
year. An additional report on January 30, 
1970, announced that a 5-year mapping 
and exploration plan of mineral resources 
of Tarapaca and Antofagasta will be un- 
dertaken by CORFO's Departamento de 
Investigaciones Geologicas. 

At the end of 1969, the status of com- 
pletion of production expansion at the five 
large copper mines was as follows: The 
$247 million expansion of El Teniente 
mine, 66 percent complete; the $114 mil- 
lion expansion of the Chuquicamata mine, 
75 percent complete; the $157 million new 
Río Blanco (Andina) mine, 77 percent 
complete; the new $44 million La Exótica 
mine, 83 percent complete; and the $12 
million expansion of the El Salvador mine, 
95 percent complete. 

On April 7, 1970, the Government of 
Chile announced a new 3-year plan (1970- 
72) for Empresa Nacional de Mineria 
(ENAMI) to increase the output of 
small-and medium-size copper producers. 
The investment of $85 million on existing 
and new facilities is expected to create 
5,000 new jobs and contribute $31 million 
yearly to the balance of payments in cop- 
per exports after 1972. Financing will come 
from private and public domestic sources 
and foreign credits. Banks and financial in- 
stitutions from the United Kingdom, Ger- 
many, and Belgium will provide ENAMI 
with $40,661,000 in credits repayable in 18 
years (with a 3-year grace period) at 5.5 
percent interest. The 3-year plan includes 
the following goals: 

l. Increasing ENAMI's annual blister 
copper production from 60,000 to 100,000 
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tons through the expansion of smelting fa- 
cilities at Las Ventanas and Paipote. 

2. Increasing annual production at Las 
Ventanas electrolytic refinery from 34,000 
to 112,000 tons. 

3. Building a sulfuric acid plant with a 
capacity of 180 tons per day at Las Ven- 
tanas and another plant at Paipote with a 
120-ton-per-day capacity. 

4. Building treatment plants at— 

Baquedano (Antofagasta) to treat copper 
oxides and produce 11,720 tons of fine cop- 
per yearly, mostly as precipitates. 

Calama to treat copper oxides and pro- 
duce 4,000 tons of fine copper yearly as 
precipitates. 

El Salado (Chañaral) to produce 11,950 
tons of fine copper per year, primarily as 
precipitates. 

Rio Salado to concentrate the tailings 
from El Salvador copper mine and pro- 
duce 7,200 tons of fine copper per year as 
concentrates. 

Paipote to treat 500 (later 1,000) tons of 
oxide and mixed minerals per day. 

Vallenar to produce 2,000 tons of fine 
copper per year as precipitates and 2,200 
tons as concentrates. 

Combarbald to produce 1,120 tons fine 
copper per year as precipitates and 1,256 
tons as concentrates. 

5. Expanding and improving ENAMI's 
treatment plant at Mantos de la Luna 
(Tocopilla) , and increasing the production 
capacity of the Manuel A Matta, Doineyko, 
and Cabildo plants for sulfurous minerals 
from 13,740 to 21,500 tons of fine copper 
per year. 

6. Improving facilities at ENAMI’s min- 
eral-purchasing centers. 

7. Financing the installation of privately 
owned treatment plants to produce 5,900 
tons of fine copper per year. 

8. Continuing with plans to form joint 
ventures between ENAMI and private 
mine owners to finance the building of 
treatment plants at Tambillos (Coquimbo) 
and Cutter Cove (Magallanes), each treat- 
ing 400 tons of minerals per day. 

Since ENAMI’s 5 year development plan 
in 1966, the organization has expanded 
and improved its facilities and invested 
over $29 million from 1966 to 1969. Blister 
copper production almost doubled from 
1964 to 1965 and grew at the rates of 20 
percent in 1966, 9.7 percent in 1967, 8.2 
percent in 1968, and 10.7 percent in 1969. 
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Electrolytic copper was first produced in 
1966 at the Las Ventanas electrolytic refin- 
ery, but production had already exceeded 
the refinery's rated capacity of 84,000 tons 
per year by 1969. The new 3-year plan is 
expected to strengthen ENAMI's present 
position as the most important copper pro- 
ducer outside the Gran Mineria.* 


Iron Ore.—Production of iron ore con- 
tinued during 1970 at about the same level 
as in 1969. Development of the Cerro 
Negro Norte mine near Caldera, owned by 
Cía. Minera Santa Bárbara, S.A., and the 
Santa Clara deposits in the departments of 
Chaüaral and Copiapó, owned by Cía. Mi- 
nera Santa Clara S.A., a 50-50 joint ven- 
ture of Ataka & Co. Ltd. and Mitsubishi 
Mining Co., Ltd. of Japan, was delayed. 
Nevertheless, plans are being made for 
shipment of 1 million tons of Cerro Negro 
Norte ore to Japan in 1974, and 1.6 mil- 
lion tons of Santa Clara ore to Japan in 
1972, to be increased to 2.4 million tons in 
1973, and thereafter. 

Iron ore shipments during 1970 by Beth- 
lehem-Chile Iron Mines Co. through the 
ports of Guayacán (El Romeral ore) and 
Cruz Grande (El Tofo ore) were reported 
as follows, in metric tons: 


Romeral Division: 


Furnace ore to United States 457,434 
Furnace ore to Japan 974, 494 
Furnace ore to CAP steel mill 838,297 
Local sales 18 

Perl! A 2, 270, 243 

Tofo Division: 

Furnace ore to United States 265, 544 
Fines to United States.. 154,616 
Local sales of fines. .............- 516 

S /ĩ˙⅛²¹ð A hee 420, 676 


Source: Skillings' Mining Review. V. 60, No. 11, 
Mar. 13, 1971, p. 11. (Original data in short tons 
converted at factor of 1 short ton equals 0.907185 
metric tons.) 


During 1970, Cía. de Acero del Pacífico, 
S.A., (CAP) produced 3,215,386 metric 
tons of ore at the Algarrobo mine, com- 
pared with 3,225,944 tons in 1969. Cía. 
Minera Santa Fe and Cía. Minera Santa 
Bárbara shipped a combined total of 
4,675,000 metric tons of iron ore produced 
at their Chilean operations. The major 
part was shipped to Japan, but shipments 
also were made to the United States, Eu- 
rope, and Argentina. Cía. Minera de Ata- 
cama Ltda. shipped a total of 454,930 me- 
tric tons of iron ore from the port of 
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Calderilla. The 12 cargoes of ore were 
shipped to Japan in a 37, 000-ton 
vessel. 


Iron and Steel.—On December 22, the 
Government of Chile, represented by COR- 
FO, and the stockholders of CAP, reached 
an agreement by which CORFO bought 37 
million shares (almost 48 percent of the 
company’s total) owned by private share- 
holders. As a result of the transaction, 
CORFO acquired 100-percent ownership of 
CAP. The cost to CORFO was estimated 
to be $7.6 million. The shareholders 
(11,799) were compensated according to 
the size of their holding. Those holding 
less than 1,000 shares were paid immedi- 
ately at Esc. 3.20 per share ($0.26) . Terms 
became progressively less favorable, so that 
for the largest stockholders (those owning 
more than 60,000 shares) payment will be 
made at Esc. 2.20 per share ($0.18) in 7 
percent interest paying  readjustable 
CORFO bonds over an 8-year period. 


CAP announced that expansion plans to 
cost about $170 million are expected to lift 
the capacity of the Huachipato steel plant 
from its present 650,000 tons of steel to 
about 1 million tons in 1974. 

CAP produced 456,000 metric tons of pig 
iron in 1970, compared with 485,000 tons 
in 1969, and 547,000 tons, of ingot steel 
compared with 647,000 tons in 1969. 


NONMETALS 


Nitrates.—Total nitrate production was 
673,850 metric tons, down from 781,666 
tons in 1969. However, production of the 
higher value potassium-enriched product 
increased from 124,727 tons in 1969, to 
158,235 tons in 1970. At the end of 1970 
the only producer, Sociedad Química y 
Minera de Chile, S.A. (SOQUIM), was 
owned 62.5 percent, by Compania Salitrera 
Anglo-Lautaro and 37.5 percent by 
CORFO. Notwithstanding continued losses 
in 1969 and 1970 of $9.5 million and $11.5 


4 uu Anaconda Company. 1970 Annual Re- 
port, 

Cerro orp. 1970 Annual Report, 20 p 

Continental Copper and Steel Indüstiics: Inc. 
1970 Annual Report, pp. 5—6. 

International 5 Corp. (IFC). 1970 An- 
nual Report, 19 p 

5 Copper Corp. 1970 Annual Report, 

U. 5. Embassy, Santiago, ne Ed Department 
Airgram A-182, Apr. 29, 1970, 3 
State Department Alteran. A-258, july 1, 
1970, 10 pp. 
. State Department Telegram 329, Jan. 26, 
1970, 1 p. 
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million, respectively, SOQUIM has pro- 
ceeded with its $25.5 million improvement 
program began in 1968. 


Salt.—Production of salt declined to 
516,000 tons from the record 1,382,000 tons 
produced in 1969. The decline was attrib- 
uted to a decrease in output by Cía. Mi- 
nera Santa Andriana S.A. (COMISA). An 
increase in ocean freight charges from $3 
to $7 per ton had made it impossible to 
cover operating costs. It was announced 
late in 1969 that Diamond Crystal Salt Co. 
had purchased 42.5 percent of the stock of 
COMISA. The remainder is owned by 
Marcona Corp. (42.5 percent) and Chilean 
investors (15 percent). The easing in de- 
mand for ocean freight space in 1971 may 
allow Diamond Crystal to proceed with 
plans to stockpile Chilean rock salt at se- 
lected locations on the east coast of the 
United States for winter deicing use.5 


MINERAL FUELS 


Coal.—As a result of decreased demand 
for coal for production of electric power, 
coal stockpiles continued to increase dur- 
ing 1970, and production of coal decreased 
11 percent from that of 1969. 


Petroleum and Natural Gas.—Chile's 
crude petroleum production is entirely 
from onshore pools in Magallanes Prov- 
ince. Annual output from these fields ap- 
parently attained a maximum in 1968 and 
has fallen more than 9 percent in the last 
2 years. Exploration in other parts of the 
country have thus far failed to locate 
other potential onshore sources. In 1970 a 
cooperative project was approved between 
the United Nations Development Program 
(special fund) and the Chilean Govern- 
ment to explore for offshore petroleum de- 
posits off south-central Chile and the east- 
ern part of the Strait of Magellan, between 
producing fields on the continent and 
Tierra del Fuego. 

During 1970, Empresa National del Pe- 
tróleo (ENAP) continued its drilling and 
other exploratory work in Magallanes and 
the central part of Chile. Seismic crews 


working in Magallanes logged 246 kilome- 
ters of reflectivity profiles and 107 kilome- 
ters of refractivity profiles. Drilling activity 
again declined with completion of 66 wells 
totaling 147,220 meters, compared with 75 
wells and 158,390 meters in 1969. Drilling 
completed in 1970 is tabulated as follows: 


205 


Number of completions 


Type of well —— 
Petro- Gas Dry Total 
leum 

1969: 
Explorat ion 2 2 15 19 
Extension 1 3 8 12 
Development 22 5 17 44 
Nos! 25 10 40 75 

1970: 
Exploration 1 1 16 18 
Extension PER E 6 6 
Development....... 17 9 16 42 
Total. cunc 18 10 38 66 


ENAP reported gross withdrawal of nat- 
ural gas increased 2.1 percent to a record 
of 269,392 million cubic feet: 51.9 percent 
was produced from fields on the mainland 
and the remainder, from fields on Tierra 
del Fuego. Posesión field (mainland) re- 
mained the largest producer, yielding 27.6 
percent of the total; followed by Cullen 
(Tierra del Fuego), 12.4 percent; and 
Daniel (mainland) 8.0 percent. Approxi- 
mately 89.4 percent of the gas withdrawn 
at Posesión was reinjected, 90.5 percent was 
reinjected at Cullen and 70.0 percent was 
reinjected at Daniel. Sixty-five percent of 
gross withdrawals was reinjected into all 
fields. 

The total volume of gas treated at gas- 
processing plants at Posesión, Cullen, and 
Manantiales (Tierra del Fuego) declined 
49 percent, accompanied by a 6.7-percent 
decrease in the recovery of natural gas liq- 
uids. Exports of liquefied propane and bu- 
tane (to Argentina) amounted to 155,861 
barrels, a decrease of 30.2 percent from re- 
vised 1969 exports. Imports of liquefied pe- 
troleum gas increased to 1,000,000 barrels, 
compared with 290,000 barrels in 1969. 

During 1970, 677 million cubic feet of 
natural gas was delivered to the ENDESA 
powerplant and other users in Punta Are- 
nas. 

Work continued on construction of the 
two-plant, gas-processing complex at Pose- 
sión and Cabo Negro. Both were expected 
to be operating at the end of 1970. The 
plant at Posesión will have the capacity to 
extract the LPG fractions from 8.5 million 
cubic meters per day of natural gas. The 
EPG will be transported to Cabo Negro by 
pipeline where it will be treated in a new 
fractionation plant and the products 


5 Cyprus Mines Corp. 1970 Annual Report, 31 
pp. Diamond Crystal Salt Co. Annual Report, 
Mar. 31, 1971, 2 pp. 
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shipped from port facilities equipped to 
handle ships up to 50,000-ton capacity. 

Crude petroleum production declined 6.9 
percent, to 12,432,000 barrels. Daily pro- 
duction averaged 34,059 barrels. Three 
major fields registered increases as follows: 
Calafate, 8 percent; on Tierra del Fuego 
and Daniel 13 percent; and Daniel Este, 3 
percent; on the mainland. However, the 
increases were offset by decreases at Cafia- 
dón, 30 percent; Catalina Sur, 33 percent; 
Cullen, 17 percent; and other smaller 
fields. A comparative table of production 
by field for 1969-70 follows: 


Production 
(thousand 42-gallon 
Location and field barrels) 
1969 1970 
Mainland: 
Daniel 1,765 1,995 
Daniel Este 1,391 1,432 
Cafiadón..............- 1,323 922 
Posesión..............- 1,185 1,087 
Others 593 507 
ts!!! 6,257 5,948 
Tierra del Fuego: 
alafate______.._._.. 2,043 2,209 
Cullen 1,597 1,3922 
Catalina Sur 854 564 
Tres Lagos 719 729 
Other sss 1, 880 1, 665 
Sfr 7,093 6,489 
Grand total. ......... 183,350 12,432 
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ENAP refineries continued to supply the 
major part of the liquid fuels consumed 
by Chile. The total volume of crude proc- 
essed was 42 percent less than in 1969. 
Imported crude accounted for 55 percent 
of the 1970 total, slightly more than in 
1969. The Conon refinery near Valparaiso 
processed 16,569,400 barrels, of which 77 
percent was of foreign origin. The Concep- 
ción refinery processed 10,531,400 barrels, 
of which 20.7 percent was of foreign ori- 
gin. The small topping plant at Manan- 
tiales processed 492,139 barrels of Chilean 
crude.6 The net production for sale of the 
two large refineries for 1970 is shown in 
the following tabulation. 


* Empressa National del Petroleo (ENAP). 1969 
Annual Report, 16 pp. 


Net production 


(thousand 42-gallon 
Production barrels) 
Concón Concep- 
ción 

Aviation gasoline. .......... 178 2- 
Other gasoline and naphtha. . 5, 722 4,178 
Jet fuel... 2.2 481 Een 
Kerosine. ...............-.- 1,392 1,335 
Distillate fuel oil. 2,795 657 
Residual fuel oil. ............ 4,094 2,087 
Liquefied petroleum gas 543 960 
Ell onc cR pae 845 9 
Total. ciae 15,550 10,171 


The Mineral Industry 
of Mainland China 


By K. P. Wang 


Mainland China continued to be an im- 
portant mineral producer by world 
standards, with the overall 1970 mineral 
output value surpassing that of any single 
year during the 1960's. At yearend 1970, 
the trend was up and the Chinese Com- 
munists were forecasting an even better 
year for 1971. The disastrous economic set- 
back created by the Cultural Revolution 
was fully overcome, and China was once 
again making significant headway in capi- 
tal construction and in mine and in- 
dustrial development. It was also evident 
that the country was at least starting to es- 
tablish more economic ties abroad. 


The People's Liberation Army (PLA) 
continued to play a vital role in maintain- 
ing law and order, which had a profound 
effect on the economy, transportation, and 
mineral production. In a new constitution 
soon to be ratified, there is a provision 
that calls the PLA “forever a fighting 
force, and at the same time both a work 
team and a productive team.“? The Revo- 
lutionary Committees and Alliances orga- 
nized with the help of PLA during the 
Cultural Revolution were institutionalized 
as a long-term part of the state structure. 
PLA's unprecedented access to management 
of the economy had shown considerable 
success, particularly in the second half of 
1969, when factionism and anarchism were 
brought under control. To spur industrial 
production, a national emulation campaign 
was initiated at the Peking steelworks in 
September 1969, with the thought to use 
this enterprise as a success model for other 
industries and mines to emulate. Such fac- 
tors contributed towards optimism with re- 
gard to the state of the economy, and the 
third 5-year plan, initiated in 1966, was 
said to have been successfully concluded. 


The fourth 5-year plan was to commence 
in 1971. 


China's economic policy in 1970 embod- 
ied the basic concept that agriculture 
should be considered as the foundation 
and industry an indispensable factor of the 
economy. Accordingly, large amounts of 
fertilizers were used to make 1970 a very 
good crop year. The industrial policy of 
developing small and medium enterprises 
along with large enterprises continued in 
1970. The Chinese claim that roughly a 
third of the national industrial capacity is 
within the small and medium enterprise 
sector. The policies of 1969 were continued 
in 1970, and the fourth 5-year plan is 
scheduled to embrace the same concepts. 
The tempo of economic development 
under the new plan, however, is due to ac- 
celerate. 


Concern over confrontation with the So- 
viets cased somewhat during the year, al- 
though the apparent policy to stockpile 
materials and decentralize industries con- 
tinued. In fact, under the fourth 5-year 
plan, it is evident that the timetable for 
decentralization and industrialization of 
the interior will be moved up. In this re- 
gard the old Penhsi Steelworks in Manchu- 
ria, for example, reportedly dispatched 
10,000 workers to help develop new inland 
iron and steel plants. 


Viewing the Chinese economy from a re- 
gional standpoint, there were many claims 
of industrial achievements in specific prov- 
inces and cities. Almost all claims show 
great increases over 1969 in industrial out- 
put value. Large parts of the added value 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

2Far Eastern Economic Review (Hong Kong). 
Dec. 12, 1970, p. 15. 
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were related to greater sophistication of in- 
dustry and wider variety of products, but 
there were also sizable increases in ton- 
nages of basic materials. According to the 
Chinese Communists, Liaoning Province's 
industria] output value was up more than 
20 percent over 1969; this encompasses 
China's Ruhr with its many large in- 
dustrial and mineral enterprises. Heilung- 
kiang, with modern and large coal mines 
and the country's premium oilfield, showed 
an advance of about 15 percent. The capi- 
tal and municipality of Peking, with the 
steelworks of the same name and the fa- 
mous anthracite fields, was said to have 
topped its previous industria] output peak 
by a third. Tientsin, a center for light and 
heavy industries, reportedly surpassed the 
1969 level by 20 percent. In 1970, Shang- 
hai, one of the major industrial and com- 
mercial cities of China, more than 
achieved state plans. Hopeh Province with 
big coal mines and other industrial instal- 
lations also made significant advances. 
Kansu Province with its oilfields, refineries, 
and nuclear plants, established a record. It 
is evident that 1970 was a much better in- 
dustrial year than 1969 for China with 
output value establishing an historic high. 


Petroleum spearheaded mainland China’s 
industrial advancement. The Taching oil- 
field in Heilungkiang, Manchuria, by far 
the largest in the country, pushed both 
crude and refined output up by possibly 1 
to 2 million tons over the corresponding 
levels in 1969. Although Taching’s growth 
may be tapering off, the Chinese Commu- 
nists were still hopeful that additional po- 
tential could be developed. The Karamai 
oil complex in Sinkiang reportedly fulfilled 
production targets 44 days ahead of 
schedule.3 Even the old Yumen oilfield in 
Kansu Province may have registered up to 
a 20-percent gain in crude output. The 
Tsaidam oilfield in Tsinghai Province was 
being expanded. In shale oil, the old Fu- 
shun operations in Manchuria were being 
worked at capacity, and the new Maoming 
(or Mowming) operations in Kwangtung 
Province have been built up to a size ri- 
valing Fushun. New refinery capacity was 
being installed to handle the additional 
crude produced. Despite the growth, China 
«as still one of the lesser of the medium 
rank oil producers of the world. At year- 
end, the Chinese Communists staked a 
claim for the Senkaku Islands, and their 
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oil potential, as part of China’s Continen- 
tal Shelf. 


China’s coal industry, third ranking in 
the world, achieved a substantial gain in 
production over that in 1969, which was 
already a record for the 1960’s. Most big 
mines were mentioned in the press as hav- 
ing fulfilled their 1970 targets, including 
seven combines which topped 13 million 
tons—Fushun, Fuhsin, Kailan, Tatung, 
Huainan, Chihsi, and Hokang. Substantial 
reserves of coal have been found in South 
China to complement the known potential 
in the north. In addition to enlarging ex- 
isting operations, the policy has been to 
build more beneficiation plants, particu- 
larly for coking coal, and to develop small 
and medium coal mines. 


The steel industry made slight gains in 
output and significant advances in sophisti- 
cation of products during the year. Per- 
formance at Anshan in Manchuria, a large 
steelworks by world standards, clearly re- 
flected this trend. The Penhsi complex 
near Anshan, best known for mines and 
smelters, added many mills and special 
steel furnaces in recent years. Wuhan in 
Hupeh Province started to construct a 
fourth large blast furnace, together with 
additional rolling and processing facilities. 
The Peking combine spearheaded the emu- 
lation drive, as mentioned. The Taiyuan 
steelworks was making good use of its 
Austrian oxygen converters (BOF's). Pa- 
otou has built up integrated operations 
around a single large blast furnace. Maan- 
shan completed a second rolling mill shop. 
For most steel centers, there was news 
about developing additional iron and coal 
mines to feed the furnaces. 


In nonferrous metals during the last 2 
years aluminum output has gained, from 
however a small production base. In cop- 
per, lead, and zinc increased demand was 
satisfied by purchases from abroad rather 
than by expansions in output. China also 
imported considerable platinum for use in 
constructing oil refineries. The well-known 
export metals like tin, tungsten, antimony, 
and mercury were not available for sale in 
large quantities, which might suggest 
stockpiling. Most of the fluorspar and talc 
still found their way to world markets. 
Construction industries resumed full-scale 


3 New China News Agency (Peiping). Dec. 10, 
1970, p. 1. 
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production. The shortage of fertilizers and 
raw materials was met by expanding pro- 
duction together with increasing imports. 
The trend toward building small fertilizer 
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plants, cement plants, and hydroelectric 
plants, continued. In 1970 China exploded 
its llth nuclear device and launched its 
first earth satellite. 


PRODUCTION 


Mainland China’s industrial production 
in 1970 may have surpassed the 1969 level 
by as much as 15 to 20 percent, in terms 
of value. The overall gain in mineral pro- 
duction is estimated at approximately 10 
percent. Numerous claims were made for 
individual areas and enterprises. In March 
1971, in an interview with the American 
journalist Edgar Snow, Premier Chou En- 
lai was quoted as saying that China pro- 
duced over 20 million metric tons of pe- 
troleum and 14 million tons of fertilizer in 
1970 and 10 to 18 million tons of steel 
during the last 5 years. The oil figure pre- 
sumably does not cover shale oil. An ear- 
lier claim covering January to August 1970 
was that national crude oil output showed 
a 34-percent increase over the correspond- 
ing period of 1969 and that national coal 
output registered a 24-percent rise. One 
claim for the leading oilfield Taching 
states that "production in the 4 years since 


1966 was double that of the previous 4- 
year period.” Many large coal mines re- 
portedly overfulfilled their 1970 targets 
and for quite a number the days ahead of 
schedule were also given. Overall coal out- 
put can thus be judged from components. 

In steel, Anshan has nearly the same 
predominant position as Taching in oil. 
This steel center topped its 1970 targets 
and reportedly established a historic out- 
put record. Several major salt fields were 
said to have fulfilled output goals before 
the fall, leading to the conclusion that a 
very high level was achieved nationwide. 
There was sufficient news on construction 
trends and specific plants to suggest a 
fairly good year for cement production. 
The fact that so little of China's famous 
export metals was sold in world markets 
makes it difficult to substantiate estimates, 
except on the basis of previous perform- 
ance. 
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Table 1.—Mainland China: Estimated production of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
METALS 
Aluminum: 
een e e M enc c hgaE 380 , 000 450,000 500,000 
All occ pedesque 190,000 230,000 250,000 
Metal, t ⁵ð eck ERES Ed ³ð—A E DOES que 90,000 120,000 130,000 
Antimony, g ⅛ . edes „000 12, 000 12, 000 
Pi ð ...!... 5mK n k uU EE 250 250 250 
Cop HUM 
"vL 8 90,000 100,000 100,000 
Metai, ! 0 eec eee WR Red ce qun E eX a uad aee S ME. 100,000 100,000 100,000 
%⁰˙ . eee ee i ELA e eu MEI ME troy ounces.. 50,000 50,000 50,000 
Iron and steel: 
Tron oroi ß SC DS Rs HE CAE thousand tons.. 38, 000 40,000 44, 000 
Pig (( ³ðA 88 do.... 19, 000 20, 000 22, 000 
Nells EE sQemss do.... 15,000 16,000 17,000 
P2 pees /) ⁵ ³ ³ KA A € do.... 12,000 13, 000 14, 000 
a 
)))!k.ãõõũõ ³⁰ò.u. ³ðxK 8 100, 000 100, 000 100, 000 
Metal, , ß ß LC E EE 100, 000 100, 000 100, 000 
Magnesium Sree tas eal oad ate TTTTTTTdßdßd TERRENO ane ie ane ,000 1,000 ,000 
Manganese ore kk thousand tons 900 1,000 1,000 
CC een • mm ĩð : 8 76-pound flasks.. 20, 000 20, 000 20, 000 
Molybdenum, Bie-- 22202 ᷑ mp vl. d mmm; lum 1, 500 1, 500 1, 500 
J ETE troy ounces.. 700, 000 800, 000 800, 000 
II ³wQA.. ³ð³K ⁵ðéͤ y mt sc Ease long tons.. 20, 000 20, 000 20, 000 
Auen concentrate, about 68 percent Mo- „„ „000 15, 000 15,000 
nc: 
I ⁰˙¹i1oÜ³¹.⁰Aſ AAA ⅛ -m ꝛ t ce auis 100, 000 100, 000 100, 000 
Metal, I ⁰ ⁵ↄVv See oul ĩðùA e ELLE 90, 000 90, 000 100, 000 
NON METALS 
C%Ä̃ͤU ]AſAͥÿ́UEül ]%o I maed cue iE Et 150, 000 160, 000 170, 000 
Ul ³oA&unAſßſſ ͤ ³ ³ Ad ͤ ĩ mr side E ee 120, 000 140, 000 150, 000 
Get. thousand tons 9,000 10, 000 0,0 
FF A ³»]¹ ³A ³o mt CREE EIE 0,000 250,000 270 ,000 
ee, ß pf 30, 000 30, 000 80,000 
M peum "ux D M D E d C Casu E en uM a ee ,000 550,000 550,000 
% 0 Ah DE wRdE A 8 thousand tons 900 , 000 1,00 
Phosphate rock- icc ³W¹ V ⁰⁰⁰⁰⁰ ⁰²m. d edem e do.... 1,000 1,100 1,200 
Pyrite RENT UM CRM ; y 8 do.... 1,500 1,800 2,000 
Ü . dd ³ ³ yd d ue do.... 15, 000 15, 000 16, 000 
Ü. ]˙¹ em ˙ͥĩr; di... ᷑ ỹ⁵ ]ðW 8 250, 000 250, 000 250, 000 
1111 ee Sei ae ere See eae eee Gowen eae 150,000 150,000 150,000 
MINERAL FUELS AND RELATED MATERIALS 
%%%%' asse anii uU . E LE EE thousand tons.. 300, 000 380, 000 360, 000 
C4“oö˙Üdo ¼ . 8 do.... 15,000 17,000 18,000 
Petroleum: 
;Ä—§;f ĩ⅛%1..w]. LE 8 do.... 15, 000 20, 000 24, 000 
Refinery produe ts do.... 14, 000 19,000 23,000 


1 Mostly diasporic bauxite. Data shown include only the bauxite for aluminum manufacture; in addition 
100,000 to 200,000 tons was produced each year for making refractories. 


2 Converted to equivalent 50 percent Fe ore. 


TRADE 


Overall trade of mainland China, never 
much of a trading country, showed an in- 
crease of roughly 10 percent over 1969, 
with exports holding steady and imports 
up a good 20 percent. Most of the trade 
was with the free world, headed by Japan, 
Hong Kong, and Western Europe. For 20 
free world countries covering the months 
available for 1970,4 total imports were 
about $1.2 billion and total exports were 
about $1.1 billion. Half of the above im- 
ports were from Japan, and roughly a 
tenth each or slightly more from West 
Germany, Canada, and the United King- 
dom. A third and a quarter of the overall 


exports went to Hong Kong and Japan, re- 
spectively. 

Business transactions with the Soviet 
bloc remained at low levels. However, im- 
portant trade agreements were concluded 
with the Soviet Union on November 22, 
1970, Bulgaria on August 31, North Korea 
on October 17, and North Vietnam on Oc- 
tober 31. The Chinese have had long- 
standing agreements with Albania. On the 
other hand the last agreement with the So- 
viet Union was in July 1967. The Chinese 


t Mostly January to August, but 10 months for 
Hong Kong, 11 months for Japan, and 12 
months for the United Kingdom. 
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were apparently aiming at 200 million ru- 
bles ($220 million) of trade with the 
U.S.S.R., for imports plus exports in 1971. 

There were also significant developments 
in economic aid allied to trade. China con- 
cluded a $400 million no-interest loan in 
February 1970 to build 1,200 miles of rail- 
roads for the Tanzania-Zambia railway 
project. Sizable long-term loans were nego- 
tiated or offered to Pakistan, Romania, 
and South Yemen. Technical assistance 
agreements were concluded with Albania, 
North Korea, and North Vietnam. 

Minerals and metals remained rather sig- 
nificant in total trade, with exports down 
and imports up. Much of the mineral-re- 
lated trade with the outside world involved 
export of traditional surplus commodities, 
such as coal, salt, fluorspar, and other non- 
metals, and import of large quantities of 
fertilizers, sizable tonnages of metals and 
metal products, and some industrial and 
mining equipment. Business at the Canton 
trade fairs picked up as compared with the 
previous year, with imports surpassing ex- 
ports considerably. The Chinese were very 
interested in steels, nonferrous metals 
(particularly copper, lead, zinc, aluminum, 
nickel, and platinum), fertilizers, chemi- 
cals, machinery, and trucks and bulldozers. 
The Chinese export availabilities remained 
low, and sales of antimony, tungsten, tin, 
and mercury were smaller than antici- 
pated. Apparently the Chinese were trying 
to barter tungsten and antimony for Soviet 
nickel. Japan showed renewed interest in 
Chinese coking coal during the year. 

The Chinese imported 1.57 million met- 
ric tons of steel products from the Japa- 
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nese in 1970, valued at $247 million. Ferti- 
lizers were next in importance and, as 
mentioned, contracts signed with Japan for 
the year starting from July 1970 totaled 
about $135 million, including transport. 
Steel and fertilizer imports from Western 
Europe were also substantial, although in 
total somewhat lower than those from 
Japan. 

In base metals, countries other than 
Japan were more prominent as suppliers. 
For example, the United Kingdom ex- 
ported $52 million worth of nonferrous 
metals to China in 1970, including $31 
million for copper and $8 million each for 
lead and platinum. China's nonferrous 
metal imports from the United Kingdom 
represented less than half of all nonferrous 
imports. Copper, lead, and aluminum are 
needed by the electrical industry, and plat- 
inum by the oil refining industry. Canada 
also furnished significant quantities of non- 
ferrous metals, worth nearly $20 million in 
1970, mainly nickel (more than two- 
thirds) , aluminum, and zinc. Now that the 
Canadians have recognized China, they 
hope to sell more nonferrous metals. Chile 
probably will be selling more copper and 
nitrates to China in the future. In 1968 
about $33 million worth of platinum was 
exported to China, including $18 million 
from West Germany and $11 million from 
the United Kingdom. Subsequent data 
show that Germany shipped $19 million 
worth of platinum to China in 1969. The 
large imports of metal and nonmetal prod- 
ucts represent, in a way, a stopgap meas- 
ure intended as a substitute for the pur- 
chase of tools and technology abroad. 


212 MINERALS YEARBOOK, 1970 


Table 2.—Mainland China: Apparent exports of selected major mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum, bauxite. ..................- 9, 736 10,714 Japan 5,100; Italy 4, 470. 
Arsenic oxide and acids 474 1,428 Italy 628: Japan 570; Australia 230. 
ͤĩ§é5 eL SUR a 69,018 14,639 All to Japan. 
Manganese ore 72,625 26,555 Japan 19,044; Italy 8,490. 
Mercur 76-pound flasks.. 3, 277 1,368 Ymg om 435; France 290; Poland 290; 
taly $ 
Uy Ddenum concentrate 190 235 U.S.S.R. 134; Poland 101. 
in: 
Ore and concentrate. long tons DA. — ees 
Metal, unwrought and semimanu- 
fact ures do.... 3, 999 3,483 France 1,377; Denmark 510; Netherlands 491; 
West dre 438. 
Tungsten ore and concentrate 4,601 5,252 AURA 1,926; West Germany 1,200; Sweden 
Other: 1 i 
Ores and concentrates n.e ss. 2,707 4,222 Japan 40 5 ent Germany 575; United 
0 e 
Metals and alloys n.e.8............- 1,916 1,508 West Germany 454; Canada 310; France 241. 
NONMETALS 
Barite and witherite. ................. 81,511 41,858 Japan 16,080; West Germany 10,132; Poland 
4,471; France 4,109. 
Boron compounds, oxide and acid 812 1,809 All to Japan. 
Gia ys, ys e not further specified -- 53 , 443 53,820 Japan 44,727; Italy 6,740. 
amond: 
Gem value, thousands 34, 124 38,082 All to United Kingdom. 
Industrial do- $330 $1,456 All to Belgium-Luxembourg. 
Huorp r eoo 207,912 2164, 673 Japan 121,944; U.S.S.R. 17,600; Poland 
Graphite 4.610 6,677 West Germany 3,290; United Kingdom 
1,867; Japan 896. 
Magnesite. .......................... 19,155 18,857 d x^ 5,105; West Germany 4,675; Norway 
M ET ERE NRI 1,922 1.320 All to United Kingdom. 
guariz and quartzite.................- 5,477 4,060 All to Japan. 
|| ERIE EE E ee thousand tons.. 719 1,022 o. 
Talc, soapstone, and pyrophyllite 81,859 75,862 Japan 48,379; United Kingdom 8,062; West 


Germany 8,051 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products, petroleum 
%;ͤ;] esee onore Ee Doe 46,271 47,223 All to Japan. 


1 Compiled from import data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Poland, 
Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom and Yugoslavia. 

? Sources do not give details on metals included in this category, but presumably the figure consists chiefly 
of antimony, bismuth, and molybdenum. 

3 Excludes receipts by West Germany and Netherlands, which were 28,654 tons and 7,819 tons respectively 
in 1968, and not reported separately in 1969. 


Source: For Poland and the U.S.S.R.: Official import statistics of the respective country; for all other coun- 
tries: Statistical Office of the United Nations, 1968 Supplement to the World Trade Annual., Walker and Co., 
od bii pp. 35-53; 1969 Supplement to the World Trade Annual. Walker and Company, New York, 

„ pp. 3 
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Table 3.—Mainland China: Apparent imports of selected major mineral commodities 1 
(Metric tons unless otherwise specified) 


1969 Principal sources, 1969 


Commodity 1968 
METALS 
Aluminum including alloys, unwrought 
and semimanufactures 85,123 
Copper including alloys, unwrought and 
semimanufactures 31, 535 


Iron and steel: 
Pig iron and ferroalloys 


thousand tons 1 
See! ³ĩðVNßi 8 do 44 
Steel: 

Primary forms do NA 
Semimanufactures: 
Bars, rods, angles, shapes, 
and sections do.... 549 
Plates and sheets do 608 
Hoop and strip... do.... 50 
Rails and accessories 
do 22 
Wire 0...- 89 
Pipes, tubes, and fittings 
do.... 369 
Castings and f orgings 5 
8 
Lead including alloys, unwrought and 
semimanufactures 19, 190 


Magnesium, unwrou ght. 
Nickel including alloys, all forms 2, 574 
Plat inum-group metals, all forms 

value, thousands $33,097 


Titanium oxide s. 3,207 
Zinc, unwrought and semimanufactures. 21, 099 
Other: 
Scrap, nonferrous n.e. s 508 
Unwrought and semimanufactures. . 186 
Radioactive metals n.e.s. 
value, thousands. . $70 
NONMETALS 
Diamond 
Gem... ͤ do.... $12,306 
Industrial. ................ do.... $5,709 
Fertilizers manufactured: 
Nitrogenous. ...... thousand tons.. 3,738 
Phosphátie.. ouo leri E ARA. Beacons 
Potassic......................... 5,000 
Other, including mixed and un- 
specified 24,819 


6,781 prance ven West Germany 1,085; Japan 


63,202 United Kingdom 22,143; West Germany 
18,161; Zambia 11,402; Japan 10,402. 


4 Mainly from West Germany. 
86 Canada 60; West Germany 13; Australia 13. 


11 France 4; Japan 3. 


644 Japan 507; West Germany 55; Italy 30. 
879 Japan 606; West Germany 181; Italy 29. 
85 Japan 15; West Germany 13; Belgium-Lux- 
embourg 7. 


9 Japan 7. 
88 Japan 78; West Germany 5. 


844 Japan 291; West Germany 47; U.S.S.R. 5. 
1 Mainly from West Germany. 
44,715 Unites, Kingdom 43,191; West Germany 


491 Japan 441; Netherlands 50. 
1,888 France 700; West Germany 416; Canada 92. 


$48,480 United Kingdom $26,106; West Germany 
$17,774; Japan $4,354. 
525 All from Japan. 
20,835 Australia 12,193; Japan 6,971; West Ger- 
many 1,171. 


507 Belgium-Luxembourg 400; France 100. 


$22,764 United Kingdom $22,760. 
$3,633 sa eru $2,950; West Germany 


3,573 Japan 1,917; Italy 599; Netherlands 495; 
"i Germany 340; Belgium-Luxembourg 


700 All from Japan. 
2,000 All from West Germany. 


54,752 All from Norway. 


NA Not available. 


1 Compiled from export data of Australia, Austria, Belgium-Luxembourg, Bulgaria, Canada, Denmark, 
Finland, France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, 
Poland, Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, Yugoslavia, and 


Zambia. 


Sources: For Bulgaria, Poland, and the U.S.S.R.: 


Official export Statistics of the respective country; for 


all other countries: Statistical Office of the United Nations, 1968 1 to the World Trade Annual, 


Walker and Co., New York, 1970, pp. 54-67; 1969 Supplement to the 


orld Trade Annual. Walker and Co., 


New York, 1971, pp. 88-46. Data from the latter source on Japan were supplemented from official export 


statistics of Japan. 


COMMODITY REVIEW 


METALS 


Aluminum.—Expansion of power genera- 
tion and transmission facilities, both in 
the coastal industrial areas and in rural 
districts around the country, has greatly 
increased demand for aluminum. In addi- 


tion to expanding production, China was 
trying to buy more aluminum abroad to 
meet requirements. Japanese trade circles 
reported that the Chinese were looking for 
120,000 to 150,000 tons of aluminum early 
in the year and that the Japanese were 
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not able to furnish much. This is about the 
tonnage China produced in 1970. Various 
new plants have been commissioned to 
supplement Fushun in Manchuria, pre- 
viously the only reduction plant of conse- 
quence. At the new Sanmen Gorge plant, 
66 sets of electrodes were reportedly re- 
paired in the first 3 months of 1970 with- 
out disrupting production and 34 new sets 
were built» This suggests a plant of 
20,000- to 30,000-ton size. There is another 
sizable aluminum plant located in Chang- 
ling County in Kirin Province, about 100 
miles west of Changchun. 


Antimony.—China retained its position 
as the world’s leading antimony producer 
with an estimated output level on a par 
with that of 1969. The Hsikwangshan dis- 
trict in Hunan Province was still the main 
source, followed by Kwangsi Province in 
distant second place. 

Increased demand for use in electric ve- 
hicles and by the atomic energy program 
and the overall policy of stockpiling raw 
materials resulted in the Chinese not sell- 
ing much antimony during the Canton 
Fairs of 1969 and 1970. World prices fluc- 
tuated radically, with the high of $4 per 
pound early in April 1970 and a low of 
about 70 cents at yearend. Shortage of 
Chinese material contributed towards the 
high price, whereas the downward revision 
of U.S. stockpile objectives reversed the 
price trend. Japan was a major importer, 
but during the first 11 months of 1970, it 
imported only 1,232 metric tons of 60 to 
65 percent antimony concentrates from 
China valued at approximately $1.4 mil- 
lion. This compares with 2,628 tons of an- 
timony concentrates for the corresponding 
months of 1969. Hibino Metal Industries, 
the sole Japanese contractor for Chinese 
antimony, was hoping to buy 2,000 tons of 
antimony concentrates from China during 
the Spring Canton Fair of 1971. There was 
speculation in early 1970 that China may 
try to barter Chinese antimony and tung- 
sten for Soviet nickel. 


Bismuth.—Mainland China maintained 
its somewhat important position as a 
world producer of bismuth which locally is 
extracted as a byproduct of tungsten and 
nonferrous metals. At the 1970 Canton 
Fairs, only small amounts of Chinese bis- 
muth were offered for sale. 


Copper.—The acute shortage in copper 
continued because of large demands by the 
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power industry and for stockpiling. During 
1969 and 1970 the United Kingdom ex- 
ported, respectively, 25,157 and 19,700 met- 
ric tons of refined copper to China. An- 
other major supplier was Zambia, which 
shipped 11,402 tons in 1969 and 20,815 
tons in the first 9 months of 1970. The es- 
tablishment of diplomatic relations with 
Chile might well mean that China would 
obtain more copper from this country in 
the future. Meanwhile, copper output 
probably remained at about the 100,000- 
ton annual level. 


The Chinese recently reported discovery 
of various large deposits of siliceous copper 
ores, One with an orebody several tens of 
meters thick.6 Discovery of porphyry de- 
posits in the north had also been claimed. 
One possible reason why the numerous 
new copper deposits in China have not yet 
been developed may be the inability to 
build necessary smelting facilities. Out at 
Hungtoushan, a medium-sized copper mine 
near Fushun, was said to have increased 
considerably over that in 1969. An old cop- 
per mine in Chingyuan, Liaoning Province 
—Huatung—apparently has been rejuve- 
nated and greatly expanded. The Tung-hua 
copper mine in Kirin Province reportedly 
fulfilled the 1970 target, as did the Yashan 
copper mine in Shantung Province. The 
No. 3 mine in Yunnan Province, a large 
mechanized mine probably extracting cop- 
per, did very well in 1970, with the instal- 
lation of an aerial tramway. The small 
Shenyang nonferrous smelter in Manchu- 
ria, mainly a refiner of copper, was operat- 
ing normally again. 

Iron and Steel.—Output clearly topped 
1969 levels, the high point in the 1960's. 
Il] effects of the Cultural Revolution werc 
finally surmounted, although some bias fa- 
voring small-scale operations lingers on in 
policy considerations. The stress has been 
on the major enterprises, however, despite 
the hope of decentralizing as much as pos- 
sible. A number of BOF's were built, in- 
cluding some that could well have been 
copied from the two Austrian converters at 
the Taiyuan steelworks. An easing of rela- 
tionships with the international commu- 
nity in 1970 was not yet translated into 
larger purchases of foreign steelmaking 
equipment. 


*Chengchow Honan Provincial Service (in 
Chinese; Chengchow). Mar. 30, 1970, p. 1. 
* Ta-kung-pao (Peiping). Dec. 11, 1969, p. 1. 
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The policy of buying finished steel prod- 
ucts from abroad continued. Mainland 
China imported (or rather Japan ex- 
ported) 1.57 million metric tons of steel 
products from Japan in 1970, mostly the 
difficult-to-make types, such as large tubes 
and pipes, tinplate, hot- and cold-rolled 
sheet and coil, and special steels. The Jap- 
anese are hoping to sell 2 million tons to 
China a few years hence. Smaller but simi- 
lar imports also came from Western Eu- 
rope. Thus, perhaps a sixth of the steel 
product supply of mainland China came 
from abroad in 1970. 


In recent years, emphasis has been 
placed on strengthening the raw material 
base, through exploration for more ores 
and beneficiating and conditioning what is 
available. There has also been some stress 
on building small and medium-size mines 
and plants to better utilize local resources. 
Significant additional reserves of coal and 
iron were found for the large enterprises 
in 1970.“ 


Anshan in Liaoning Province, Manchu- 
ria, with 10 blast furnaces ranging in size 
from 585 to 1,518 cubic meters and 25 
open hearths, reportedly fulfilled the 1970 
output targets for pig iron, steel, rolled 
steel, iron ore, and coke." Crude steel pro- 
duction may have been as high as 6.8 mil- 
lion metric tons. Many new products were 
produced, including various kinds of large 
structural shapes. The seamless tube mill 
did well, especially in output of large-di- 
ameter tubes and special tubing for oil re- 
finery stills. Smelting operations were also 
improved, with significant savings in coal, 
coke, electricity, and other raw materials. 
Coke consumption in blast furnaces report- 
edly reached advanced levels. Overall prog- 
ress was made in iron recoveries and qual- 
ity of concentrates, with the installation of 
new magnetic separation equipment at 
various mines. À new open pit iron mine 
at nearby Chita Mountain,’ which has a 
large ore dressing plant and magnetic sep- 
arators, and the old standby Kungchang- 
ling mine were operating at high output 
levels. 


The Penhsi (Penchi) complex of several 
dozen mines and plants became fairly inte- 
grated in recent years, with the addition of 
rolling mills and new steel furnaces to 
complement the iron, coal, and refractory 
mines, and the coke ovens and blast fur- 
naces. Local iron ore and coking coal de- 
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posits are extensive and high grade. There 
are two blast furnace plants: No. ] has 
two 333-cubic-meter furnaces; and No. 2, 
two 917-cubic-meter furnaces. Thus, Penhsi 
is capable of producing perhaps 1.5 mil- 
lion metric tons of pig iron per year. Ap- 
parently the steelmaking capacity is consid- 
erably smaller, which leads one to believe 
that pig iron is shipped to other steel 
plants in Manchuria. Output of steel in- 
gots in 1970 may have been about 1 mil- 
lion metric tons. Penhsi’s 1970 output tar- 
get calls for a 10-percent increase over 
1969, and quotas were reportedly fulfilled 
during the first 9 months. 

Prior to 1970, the Wuhan steelworks in 
Hupeh Province had three blast furnaces 
(1,386, 1,436, and 1,513 cubic meters) ; six 
open hearths (four 500-ton and two 250- 
ton); three byproduct coke plants; and 
various rolling mills, including a blooming 
mill and a heavy mill for making rails, 
girders, and I-beams. A new open hearth 
furnace, probably of 500-ton size, went 
into production near the turn of the year. 
On May 16, 1970, ground-breaking ceremo- 
nies were held to start construction work 
on a No. 4 blast furnace.10 Annual crude 
steel production capacity for Wuhan was 
raised to approximately 2.5 million metric 
tons. Actual steel output in 1970 is con- 
servatively estimated at 2 million tons. Ap- 
parently additional rolling and other proc- 
essing facilities were under construction or 
being planned. 

A large underground iron mine, 
Chengchao, was brought into production 
in late 1969 to provide ore for the 
steelworks.11 A large sintering plant, capa- 
ble of eliminating some sulfur, started op- 
erations in May 1970.12 Exploration in 
Hupeh Province uncovered additional re- 
sources of coal suitable for blending. 
Wuhan steelworks had a peaceful, normal 
year of operation, and the basic construc- 
tion underway indicates development into 
a sizable integrated steel center. 

The Peking or Capital steelworks, a 
merger of Shihchingshan and other plants 


1 New China News Agency ( Mi ara Serv- 
ice in English; Peiping). Dec. 27, «Td 
i "Hina Reconstructs (Peiping). T 1970, pp. 

? Shenyang Liaoning Provincial Mandarin (in 
Chinese; Shenyang). Nov. 19, 1970, p. 1. 

10 Wuhan Hupeh Provincial SEE (in Man- 
darin; Wuhan). May 17, 1970, p 

H New China News Agency n Serv - 
ice in English; Wuhan). Nov. 8, 1969, p. I. 

12 New China News Agency (in Chinese; Peip- 
ing). May 5, 1970, p. 
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in the municipality of Peking, spearheaded 
an emulation drive, and output levels in 
1969 and 1970 were said to be considerably 
higher than in earlier years. With the 
completion of a new blooming mill in Sep- 
tember 1969, the Peking steelworks became 
much more integrated, although some in- 
gots and semimanufactures were still sent 
to Tientsin and Tangshan. Facilities at Shi- 
chingshan included three blast furnaces 
(418, 512, and 963 cubic meters), three 
coke units, sintering plants, top-blown oxy- 
gen converters, and rolling mills. Annual 
steel capacity may be about a million tons, 
somewhat less than pig iron capacity. The 
Chinese hope to greatly expand facilities. 
Lungyen had been the main supplier of 
iron ore. However, a new iron mine came 
on stream in 1970 that may be important 
in stimulating future steel output. 


Shanghai, with at least eight small steel 
plants, did well in 1970, and combined 
ingot output is conservatively estimated at 
1.5 million metric tons. Apparently some 
plants processed iron materials supplied by 
the Maanshan steelworks in nearby 
Anhwei. Shanghai No. 1 was the most im- 
portant steelworks, with two 255-cubic-me- 
ter blast furnaces, two 70-ton open hearths, 
about five small Bessemer and Thomas 
converters, possibly three 30- to 35-ton 
homemade oxygen top-blown converters, a 
slabbing mill, a medium plate mill, and a 
forging mill. The Shanghai No. 3 steel- 
works stressed diversification of products, 
installing additional converters, electric 
furnaces, and a Regino plate mill. The 
Shanghai No. 5 plant trial produced a 
large smelting furnace suitable for making 
high-grade alloy steels. 


With the completion of a second rolling 
mill shop, the Maanshan steelworks in 
Anhwei Province became almost fully inte- 
grated. Previously, Maanshan had about 10 
very small blast furnaces (roughly 34 cubic 
meters in size), five larger, but still small, 
blast furnaces of 210 to 250 cubic meters, 
two open hearth shops with furnaces in 
the 100- to 150-ton range, coke plants, a 
sintering plant, a number of top blown 
oxygen converters, some electric furnaces, 
and a heavy rolling mill. Efforts were 
made to achieve raw material self-suffi- 
ciency by greatly expanding iron ore ex- 
traction at the Kungshan, Taochung, Nan- 
shan, and other mines. Nanshan capacity 
was said to have been raised 30 percent.13 


MINERALS YEARBOOK, 1970 


Taochung is already equipped with a large 
ore dressing plant, and additional iron ben- 
eficiation facilities were added. A large 
limestone quarry was opened up in Huan- 
shan in mid-1970. 

Many technical improvements have been 
made in recent years, especially in open 
hearth and converter steel practice, 
whereby output has been raised very sub- 
stantially. Production of rolled steel prod- 
ucts has also been greatly increased. In 
fact, Maanshan is being built up as an in- 
dustrial complex, with the completion of 
various manufacturing plants as well. Dur- 
ing 1970, Maanshan may have produced up 
to 1 million tons of pig iron and steel, 
with some surplus crude metals going to 
the steel plants in Shanghai. 


Development of Taiyuan in Shansi Prov- 
ince into an integrated steelworks moved 
ahead during the year. Existing facilities 
included two 55-ton Austrian Linz-Dono- 
witz (LD) furnaces (or BOF's) five blast 
furnaces (1,053 and 291 cubic meters plus 
three smaller ones), two coke oven plants, 
an electric furnace shop, and two rolling 
mill plants. In 1970 the following projects 
were brought into production: A sintering 
plant on March 22, a locally made top- 
blown oxygen converter, and another blast 
furnace at the Linfen steel plant.1* All 
told, the Taiyuan steelworks probably pro- 
duced more than a million metric tons of 
steel ingots in 1970. 


Construction of Paotou into an inte- 
grated steelworks continued. Existing facili- 
ties included a 1,518-cubic-meter blast fur- 
nace, two byproduct coke plants, a coal 
preparation plant, a sintering plant, two 
500-ton open hearths, and supporting iron, 
coal, and refractory mines. Three signifi- 
cant developments took place in 1970. 
About mid-year a top-blown oxygen con- 
verter was blown in. Iron ore beneficiation 
was improved in terms of making higher 
grade concentrates, first through flotation, 
and lately, by high-intensity magnetic sep- 
aration with specially designed  equip- 
ment.15 A large, modern coal mine, Wuhus- 
han, was reportedly completed, in support 
of Paotou steelworks.16 


13New China News Agency 
Peiping). Sept. 19, 1970, p. 1. 

M'Taiyuan  Shansi Provincial Service (in 
Chinese; Taiyuan). Oct. 12, 1970, p. 1. 

15 New China News Agency (International Serv- 
ice in English; Peiping). Dec. 20, 1970, p. 1. 

1 New China News Agency (International Serv- 
ice in English; Peiping). June 8, 1970, p. 1. 
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Present annual steel ingot capacity for 
this center may be only 800,000 metric 
tons. Construction of a second large blast 
furnace had barely begun in 1960, when 
the Soviets left. Providing that raw mate- 
rials are available, it would not be surpris- 
ing if Paotou's capacity would be doubled 
eventually. 


The Chungking steelworks in Szechuan 
Province with three blast furnaces (620, 
134, and 55 cubic meters) and two open 
hearth workshops may have a total capac- 
ity of half a million tons of steel ingot per 
year. A somewhat outmoded plant, 
Chungking, apparently did well during the 
year, and one of the open hearth furnaces 
reportedly was turning out steel at a rec- 
ord rate of 4.5 hours per heat. 


Many small and medium-sized iron and 
steel plants were in the news. The Canton 
steelworks in Kwangtung Province already 
has three blast furnaces, the largest of 
which is 255 cubic meters, and a fourth 
one is about to be completed; a top-blown 
oxygen converter has been installed to com- 
plement existing steelmaking and rolling 
facilities. Shaokuan, a second medium-size 
steelworks in Kwangtung, reportedly com- 
pleted a blast furnace of relatively large 
size in August and thereby increased its 
pig iron capacity by 200 percent? The 
Tientsin steelworks, which uses scrap and 
iron materials from the Peking steelworks, 
may have produced 150,000 tons of steel 
ingots in 1970. The Hantan steelworks in 
Shihchiachuang, Hopeh Province, has been 
developed into a medium-size complex. 


The Kunming steelworks added a medi- 
um-size blast furnace and a modern coke 
plant of severa] hundred thousand tons to 
the rolling facilities already installed. Sev- 
eral small but integrated steel plants have 
been built in Hunan Province, including 
an oxygen converter shop at the Lienyuan 
steelworks. Output at the Dairen steel- 
works in Manchuria, which has a long his- 
tory and a moderate production level, reg- 
istered a significant increase in 1970. There 
is a small complex in Hungshih, Kirin 
Province, with blast furnaces and rolling 
mills. The Hofei steelworks in Anhwei 
Province reportedly completed a Bessemer 
converter shop of 100,000-ton annual ca- 
pacity. Wuhu, another steelworks in 
Anhwei, completed its No. 2 blast furnace 
of 100 cubic meters in June 1970. There 
are small steel plants in Pinghsiang and 
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Fengcheng, Kiangsi Province. The Anyang 
steelworks in Honan reportedly doubled 
daily pig iron production to 800 tons. The 
old Hanyang steelworks in Hupeh and the 
Sian steelworks in Shensi both completed 
their first oxygen converters. A similar 
top-blown oxygen converter was also in- 
stalled in Hainan, well known for high- 
grade iron ore. 


Lead and Zinc.—The contract signed 
with the British to build an Imperial 
Smelting Process (ISP) plant at Shaokuan 
in northern Kwangtung was not yet imple- 
mented by 1970. Originally, the plant was 
to produce in excess of 35,000 tons of zinc 
and 18,000 tons of lead annually. 


The old standby Shuikoushan lead-zinc 
mine in Hunan Province had been mod- 
ernized. The Chingchengtzu lead-zinc mine 
near Fushun and the Hsiuyen lead mine, 
both in Liaoning Province, apparently ful- 
filled their 1970 production targets.18 A 
small electrolytic zinc refinery has been 
built in Shanghai. 


China's annual output of roughly 
100,000 metric tons each of lead and zinc 
has not been adequate to meet demand. 
Zinc is needed in galvanizing and making 
alloys, and lead is needed principally for 
batteries and cables to support the trans- 
port and electrical industries. The Chinese 
purchased considerable lead on the world 
market in recent years, including 43,189 
metric tons in 1969 and 26,200 tons in 
1970 from the United Kingdom alone. 
During 1968, Canada furnished about 
15,800 tons of zinc (5,100 tons in the first 
half of 1970), and Japan nearly 5,000 tons. 
North Korea probably also has been 
supplying sizable tonnages of lead and zinc 
to China. 


Manganese.—Mainland Chinas man- 
ganese ore production continued at the 
million-ton level in response to a greater 
demand from expanded steel smelting op- 
erations. Hsiangtan in Hunan, Mukwei 
and Leiping in Kwangsi, Chin Hsien and 
Fangcheng in Kwangtung, Tsunyi in Kwei- 
chow, Chienchi near Nanking, and Wa- 
fangtzu in Manchuria were again the main 
producers. About 22,000 tons of Chinese 
manganese ore went to Japan during the 
first 9 months of 1970. 


1 Canton City Service (in Chinese; 


Kwangchow). Sept. 25, 1970, 
15 Shenyang Liaoning Provincia Service (Shen- 
vang). Oct. 31, 1970, p. 
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Tin.—Chinese tin output was at one 
time much higher than recent levels, as at- 
tested by the large exports to the Soviet 
Union. Official Soviet trade returns, how- 
ever, have shown only nominal transactions 
during the last few years. Free world im- 
ports of tin from mainland China have 
also declined from 5,000 to 7,000 tons an- 
nually during 1962-65 to 3,000 tons or less 
during 1967-70. Annual tin consumption 
in China has been estimated at 5,000 to 
7,000 tons. Facilities for making tinplate 
remained inadequate, and large purchases 
have to be made from Japan and else- 
where. For 1970 combined tin output from 
China's two traditional tin centers, Kuchiu 
in Yunnan and Fuhochung in Kwangsi, 
has been estimated at 20,000 tons. A new 
placer area is Chiumou in Kwangsi. Un- 
doubtedly, considerable tin has been stock- 
piled in the last few years. Trade circles 
speculate that Chinese tin exports may 
soon again attain high levels and that 
large-scale trading of tin with the Soviet 
Union may eventually be resumed. 


Titanium.—China produces no titanium 
metal, but probably makes titanium diox- 
ide at a chemical plant in Nanking. A 
year ago, local equipment for manufactur- 
ing titania was apparently being devel- 
oped. The Chinese were anxious to manu- 
facture the pigment, titanium dioxide, 
rather than export titanium ore and im- 
port the finished product. Japan has been 
the main source of titania for China, 
supplying 3,077 metric tons in 1968, only 
525 tons in 1969, and 317 tons in the first 
11] months of 1970. The sharp decline 
strengthens the belief that China indeed is 
producing the pigment. 

Tungsten.—Despite advancing prices, 
Chinese exports of tungsten declined in re- 
cent years with the pattern of outlet 
changing from predominantly Communist 
countries to free world countries. The So- 
viet Union imported nearly 19,000 metric 
tons of Chinese tungsten concentrates 19 in 
1960, but only nominal amounts since 
1967. In contrast, free world imports rose 
to a maximum of about 8,300 tons by 
1966, followed, however, by a decline to 
roughly 6,500 tons in 1967 and 4,000 to 
5,000 tons in 1968 and 1969. Among free 
world countries, Austria, West Germany, 
Sweden, France, the United Kingdom, and 
Japan have been the leading importers. 
Total tungsten receipts from China, as re- 
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ported by importing countries, were as fol- 
lows, in metric tons of contained tungsten: 
1965—6,364; 1966—6, 134; 1967—3,832; 1968 
—2,575; and 1969—2,063 (incomplete, with 
no data for Austria and the U.S.S.R.) .20 


For the past 5 years tungsten production 
by mainland China, mainly wolframite 
from Kiansi Province, has been estimated 
at about 15,000 metric tons of concentrates 
or roughly 8,000 tons of tungsten content 
annually, which is about 25 to 30 percent 
of world output. Chinese tungsten reserves 
have long been acknowledged as being the 
foremost among all countries. There is a 
recent claim that large additional hidden 
(presumably meaning no outcrops) re- 
serves have been discovered by modern 
geophysical methods; this rejuvenated the 
tungsten mines.?! The mill of the No. 1 
tungsten mine in Kiangsi Province was re- 
portedly renovated, and production at 
Pankushan mine, also in Kiangsi, appar- 
ently surpassed targets. Considerably less 
than half of the estimated output can be 
accounted for by countries reporting im- 
ports, which suggests more stockpiling and 
a slight rise in consumption. Despite prices 
exceeding $70 per short ton unit for most 
of the year, large sales of high-grade 
Chinese tungsten concentrates have not 
materialized. In fact, some low-grade schee- 
lite was offered for sale. 


Uranium.—Uranium-235 used in hydro- 
gen bomb tests is processed at a gaseous 
diffusion plant near Lanchow in Kansu 
Province, partly from uranium ore coming 
from Kiangsi and Kwangtung Provinces. 
During 1970, a 3-megaton range nuclear 
explosion was recorded on October 14, 
which was China's llth test and made 
with airborne delivery. There was specula- 
tion in 1970 that the Chinese were consid- 
ering moving some nuclear facilities away 
from Lop Nor, because of the tense rela- 
tions with the Soviet Union. 


NONMETALS 


Asbestos.—Mainland China continued to 
rank about fifth among world producers of 
asbestos during 1970, providing possibly 4 


19 Most] 


wolframite, averaging 68 percent WO, 
A ton o 


68 percent WOg concentrate contains 
0.5392 ton of W (tungsten), whereas a ton of 60 
percent WO, concentrate contains 0.4578 ton of 


2 Tungsten Statistics. United Nations, UNC- 
TAD Committee on Tungsten (Geneva). October 
1970, pp. 1-68. 

21 Ta-kung-pao (Peiping). Dec. 11, 1969, p. 3. 


THE MINERAL INDUSTRY OF MAINLAND CHINA 


percent of the world total. Production of 
asbestos, mainly long-fiber, chrysotile type, 
was somewhat higher than in 1969 and 
well above the 150,000-ton level. The bulk 
of the output came from Shihmien in Sze- 
chuan Province, where a dozen projects 
were built in recent years. There was news 
that a secondary producer, the Chinchou 
asbestos mine in Liaoning Province, ful- 
filled the 1970 production plan 37 days 
ahead of schedule and registered a 69-per- 
cent increase in output over the 1969 
level22 Usually a small exporter, China 
has sought to buy asbestos from Canada in 
recent years. Chinese and Canadian asbes- 
tos experts have visited each other's coun- 
tries in the past. 


Barite.—Barite production apparently 
reached a new high in 1970 of possibly 
150,000 tons, because of the accelerated do- 
mestic oil drilling program. China's output 
may be 2 to 3 percent of the world total, 
and prospects are good for increased pro- 
duction. Rising demand, however, has cut 
export availability. Japan, historically the 
largest purchaser of Chinese barite, took 
only 20,500 metric tons during January to 
November 1970, compared with nearly 
three times this tonnage as a yearly aver- 
age during 1966-67. Poland had been im- 
porting close to 10,000 tons annually dur- 
ing 1967-68, about double the 1969 
tonnage. 


Boron Minerals.—A surplus of borax 
continued, although no specific informa- 
tion was available on the extensive boron- 
bearing lake deposits in the Iksaydam area 
of Tsaidam, Tsinghai Province. During 
1969 Japan imported from China about 
3,889 metric tons of sodium borate and 
1,808 tons of boric acid. 


Cement.—Mainland China's cement pro- 
duction stayed at the 10-million-ton level 
achieved in 1969. The economic disruptions 
of the Cultural Revolution were finally 
shaken off, and construction activities 
picked up momentum. Compared with 
1967 and 1968, many more cement plants 
were mentioned in the press. Numerous 
small local cement plants have been built 
recently in Provinces like Honan, Heilung- 
kiang, Hunan, Anhwei (Anhui), Chekiang, 
Fukien, and others. Various new cement 
products plants have also been constructed, 
particularly those to make pipes and 
shapes. There is a program to build ce- 
ment boats. 
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As of yearend 1970 the country's cement 
industry primarily consisted of 50 to 60 
large and medium-size plants of 100,000- to 
I-million-ton annual capacity and many 
hundreds of small plants. The World Ce- 
ment Directory ?3 published in 1965 lists 
then-known Chinese plants. More than a 
dozen important cement plants have since 
been constructed. 


Some of the larger cement plants built 
in various Provinces during the 1960's were 
as follows (when available, the estimated 
annual capacity in thousands of metric 
tons is in parentheses): Hantan (1,000 or 
more) , south of Shihchiachuang in Hopeh; 
Yao Hsien (1,000) in Shensi; Huahsin 
or Huanghih (1,000 in  Hupeh;?: 
Kwangchow (700) in Kwangtung; Yung- 
teng (600) in Kansu; Chungking (550) in 
Szechuan; Tatung (500) in Shansi; Mutan- 
chiang (400) in Kirin; Tungfanghung 
(400) or Nanking in Kiangsu; Kunming 
(330) in Yunnan; Kweiyang (300) in 
Kweichow; Liuchow (recently expanded 
to 300) in Kwangsi; Kaiyuan (270) in 
Yunnan; Tungchiang in Kirin; Nanchang 
in Kiangsi; and Nanping (100) in Fukien. 
The maximum size of individual rotary 
kilns was reported at 300,000 tons. Two 
large cement plants with long histories— 
Fushun (originally 550) and Ch'ihsin 
(originally 400) — have been expanded in 
recent years, along with Anshan. Chaohu 
(300) in Hofei, Anhwei Province and an- 
other dozen or so older plants are rated a 
200,000- to 700, 000-ton annual capacity. 


Diamond.—Changte in the Yuangchiang 
Basin of western Hunan is the only dia- 
mond mine known to have been worked in 
China. Reportedly, diamond deposits have 
also been found in Kweichow and Shan- 
tung Provinces. Synthetic diamonds were 
apparently being produced in Tsingtao, 
Shantung. There was a shortage, however, 
judging from United Kingdom exports of 
diamonds to China worth more than $20 
million in 1969. 


Fertilizer and Chemical Materials.—Dur- 
ing 1970, mainland China produced possi- 
bly 10 million metric tons of processed fer- 


22 Shenyang Liaoning Provincial oe (in 
Chinese; Shenyang). Dec. 8, 1970, p 
PCEMBUREAU: 
Paris). 


2 World Cement Directory 
2 European Cement Association. 1965, pp. 
64-67. 
2 Wuhan ee Provincial Service (Wuhan). 
Dec. 1, 1970, 1. Source states Huangshih at- 


tained 1970 output quota 56 days ahead of 
schedule. 
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tilizers, all nitrogenous except for perhaps 
2 to 3 million tons of chemical and 
ground phosphates. Most output was am- 
monium sulfate and urea, although super- 
phosphates, ammonium  bicarbonates, and 
mixed fertilizers were also produced. The 
Chinese Communists claim more than a 
30-percent output increase in chemical fer- 
tilizers and phosphate rock over the ton- 
nages for 1969.25 While these claims might 
well be exaggerated, production clearly 
rose sharply, judging from the many re- 
ports on individual plants and the empha- 
sis on building small but reasonably 
efficient plants. In fact, small plants ac- 
count for about two-fifths of the national 
capacity. For the medium and large plants, 
a concerted effort was made.to utilize in- 
dustrial waste and byproducts. Many chem- 
ical and fertilizer facilities were established 
at metallurgical, coal, and petroleum com- 
plexes. 


Even with increasing capacity, mainland 
China needs far more fertilizer than it can 
produce. With imports of 5 to 6 million 
metric tons of chemical fertilizers annually 
during the last few years, in addition to 
phosphate rock, the country has become 
rather important in world fertilizer trade. 
Contracts covering 1970-71 show that 
China's worldwide purchases would exceed 
1.7 million metric tons of contained nitro- 
gen in the span of 1 year.26 


The very large Nanking plant, which 
turns out millions of tons of chemical fer- 
tilizers annually, reported an output in- 
crease exceeding 20 percent. There were 
many developments in the technical area 
for Nanking, including building of a syn- 
thetic ammonia tower, adoption of more 
automated practices, and introduction of 
new techniques for making urea in pellet 
form, and drying. For the Kirin chemical 
complex, the news is that an ammonia ab- 
sorption tower has been rebuilt to recover 
waste coal gas with the result that the syn- 
thetic ammonia capacity was raised by 
8,000 tons per year; also carbon black has 
been successfully recovered. The Taiyuan 
plant^ likewise streamlined operations 
through recovery of waste gases and raised 
annual capacity by 20,000 tons of fertiliz- 
ers. An equipment plant in Taiyuan man- 
ufactured two sets of towers, each capable 
of producing 3,000 tons of chemical ferti- 
lizer annually. There was also some infor- 
mation on some other relatively large 
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plants, such as Chuchow in Hunan, Kun- 
ming in Yunnan, Yangchow in Kiangsu, 
Liling in Hunan, Hofei in Anhui, and Tsi- 
nan in Shantung. Various petroleum 
refineries also have large fertilizer plants, 
as for example Lanchow in Kansu. 


On August 15, 1970, Japan negotiated a 
contract to deliver about 1.165 million met- 
ric tons N (contained nitrogen) in all fer- 
tilizers, including 793,000 tons N in urea 
(conversion factor is 0.454) , 204,000 tons N 
in ammonium sulfate (conversion factor is 
0.212), and 165,000 tons N in ammonium 
chloride (conversion factor is 0.262), for 
delivery before July 1971. The contract 
prices for Japanese shipments, c.i.f. China 
ports, were respectively $56 for urea, $31 
for ammonium sulfate, and about $30 for 
ammonium chloride. The overall Japanese 
contract, therefor, would amount to 
roughly $135 million, including transport. 
NITREX, a European consortium, has 
contracts for 1970-71 to deliver chemical 
fertilizers containing about 460,000 tons of 
N, and ANIC, another consortium, has 
contracts to deliver 113,000 tons of N. Fin- 
land, Bulgaria, and Romania have con- 
tracted to deliver additional smaller ton- 
nages of fertilizers to China for this 
period. Actual Japanese trade returns show 
the following, in thousands of metric tons: 
1969—ammonium sulfate, 628; urea, 841; 
and ammonium chloride, 448; and 1l 
months of 1970—ammonium sulfate, 676; 
urea, 945; and ammonium chloride, 396. 
The Canadians have been trying to sell 
potash, but with no success as yet. East 
Germany, however, may have negotiated or 
cven shipped 30,000 to 35,000 metric tons 
of potash to China in 1970. 


Pyrite production probably increased to 
about 2 million metric tons during the 
year on account of requirements for mak- 
ing sulfuric acid and fertilizers. Most out- 
put presumably came from Hsiangshan in 
Anhwei (Anhui) and Yingte in Kwang- 
tung. At Hsiangshan, the iron residue 
from making sulfuric acid has recently 
been cleaned and utilized as raw material 
for steel. Additional pyrite was produced 
in Szechuan and Shansi Provinces, but out- 
put is not included in usual estimates 
since this pyrite is converted to about 
250,000 tons of elemental sulfur annually. 
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A "large, mechanized sulfur refining fur- 
nace" was designed and built by the 
Kansu Metallurgical Co.27 

Phosphate rock production in 1970 sur- 
passed 1.2 million metric tons, coming 
mainly from Chinghsiang in Hupeh, Liuy- 
ang, Shihmen, and Huachiao in Hunan, 
Kaiying in Kweichow, and Nantung in 
Kiangsu. Although China’s phosphate rock 
is usually only fair grade, an extensive 
high-grade deposit apparently was discov- 
ered in Kungyang, Yunnan Province. Large 
quantities of phosphate rock have been 
imported from Morocco in recent years, 
usually more than a half million tons an- 
nually. China also imports apatite from 
Laokay, North Vietnam, as much as 
100,000 tons in 1970. 


Fluorspar.—China's fluorspar production 
was perhaps 7 percent of the world total, 
showing a slight increase over the general 
level in recent years. Output from Chek- 
iang and  Hopeh Provinces remained 
steady, but Kwangsi Province has become a 
significant new source. The bulk of the 
fluorspar has been traditionally exported, 
with accountable tonnages reaching about 
200,000 tons annually. Japan, the principal 
importer, took 121,944 metric tons in 1969 
and 112,761 tons during the first 11 
months of 1970. Other significant importers 
include the Soviet Union, West Germany, 
and Poland. The Kamaishi Co. of Tokyo 
was the sole Japanese contractor for 
Chinese fluorspar. Domestic consumption 
of fluorspar must have risen within China, 
in view of the growth of the steel and alu- 
minum industries. 


Quartz Crystal.—Production of quartz 
crystals for the electronics industry has 
been reported for China during the year. 28 
The Kansu Metallurgical Co. and a plant 
in Hsiangtan, Hunan, both successfully 
grew good-quality single-crystal quartz and 
trial-produced poly-crystal quartz. 

Salt.—Mainland China retained its posi- 
tion as the second largest world producer 
of salt, after the United States. Apparently, 
1970 output slightly surpassed the average 
level in 1968-69, establishing a new record 
of possibly 16 million metric tons. Operat- 
ing conditions were good for the four 
main coastal sea salt-producing provinces 
—Kiangsu, Shantung, Hopeh, and Liaon- 
ing. For Shantung, the Tungfung salt field 
under the Tsingyao Salt Administration 
was mechanized and enlarged to 20 square 
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kilometers.?? With regard to the salt fac- 
tory in Tangku, Hopeh's main salt field, 
good results were said to have been 
achieved through technical innovations. 
Through adopting new techniques to pro- 
long the working season and achieve early 
production, Liaoning established an output 
record and fulfilled its target by mid- 
October.? Yingko on Hainan Island, a 
new sea salt field and the biggest producer 
in South China, continued to expand 
sharply, with output in the first half of 
1970 reported to be about two-fifths more 
than in the corresponding period of 1969. 


The extensive lake salt deposits of 
Tsinghai were worked at a record pace, 
providing increasing quantities of both salt 
and byproducts like potassium chloride, 
boric acid, sodium borate, bromine, iodine, 
and barium chloride. Many additional 
small salt plants fueled by natural gas 
were built to work the brines of Tzuliu- 
ching, Szechuan. In Tayao County of Yun- 
nan Province, many rock salt mines have 
been established, along with small coal 
pits. An enormous salt deposit was discov- 
ered in Chingkangshan, Kiangsi Province, 
where a 20,000-ton salt refinery was 
quickly built by the workers of the 
Kiangsi No. 92 salt mine.31 An important 
salt mine was opened in Li County, on the 
shore of Tungting Lake in  Hunan 
Province.32 


Great emphasis has been placed on 
streamlining operations, with the Tientsin 
Tangku Salt Refining Institute given a 
leading role. A national conference on the 
mechanization of salt production was con- 
vened in Shantung Province during 1970. 


Although most salt goes into food, in- 
dustrial demand has risen within China. 
For example, the Tientsin soda plant in- 
creased capacity by about 3,600 tons, and 
the Tsingtao chemical plant started to pro- 
duce more and better quality soda. Tradi- 
tionally, surplus salt has been exported, 
principally to Japan which took 1,022,000 
metric tons in 1969 and 813,776 tons dur- 
ing the first 11 months of 1970. 


27 Jen-min 1 5 pao (People's Daily; Peiping). 
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Steatite and Talc.—Chinese steatite and 
talc from Taling in Liaoning Province are 
world famous. Between one-third and one- 
half of the 1970 output was exported, with 
Japan as the main purchaser. During Jan- 
uary to November 1970, Japan imported 
26,233 metric tons of steatite and 23,220 
tons of talc from China. The U.S.S.R., the 
United Kingdom, and Poland have also 
imported lesser but significant quantities 
of Chinese steatite and talc. 


MINERAL FUELS 


Coal.—The coal industry had a very suc- 
cessful year and, judging from the many 
claims regarding attainment of targets for 
individual mines and combines, a still 
higher production year can be anticipated 
for 1971, unless political developments 
hold back progress. Dislocations of the 
Cultural Revolution have been substan- 
tially overcome, although the PLA was 
still the stabilizing force within the various 
Revolutionary Committees or Alliances 
formed to bring industrial operations back 
to normal. National Coal Conferences con- 
vened in recent years helped. The national 
emulation campaign also played a role in 
stimulating production. Simultaneously, the 
transport bottleneck eased and local coal 
shortages clearly lessened, although drives 
were still in progress to economize on coal 
with a view to improve efficiency of utili- 
zation. Significant developments included 
development of small mines, construction 
of coal preparation plants, and emphasis 
on assuring adequate supplies of better 
quality coking coal for the steel industry. 

By the Chinese Communists own ac- 
count, the coal mining industry was 
making steady, sustained progress, with 
output of many established mines stabi- 
lized at record levels. During January to 
August 1970, national coal production was 
reported to be 24 percent higher and costs 
7 percent lower than in the corresponding 
period of 1969, and as much new capacity 
was brought into production as in all of 
1969. The quota for coal mine develop- 
ment work was completed by August. 
Many deposits were reportedly discovered 
south of the Yangtze River, which suppos- 
edly does not have much coal. It was 
claimed that small and medium-size mines 
may be just as economical and rational to 
develop. For example, many small coal 
mines were developed in Kwangtung, Fu- 
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kien, and Chekiang Provinces, and produc- 
tion from such mines reached several mil- 
lion tons in 1970 for each province. Many 
large mines reportedly surpassed designed 
output levels, including Kailan, Fuhsin, 
Huainan, Chinghsing, Yangchuan, Penhsi, 
Tzupo, Liaoyuan, Fangtzu, and Hsuchow. 
Discounting exaggerations, the country’s 
production of mine-run coal is conserva- 
tively estimated at 360 million metric tons 
for 1970. 


About a third of China’s nearly 80 prin- 
cipal coal combines were mentioned in the 
press, including most of the larger ones. 
Those reportedly fulfilling their 1970 out- 
put goals were as follows (when available, 
the number of days ahead of schedule is 
in parentheses): Fushun (94), Fuhsin 
(99), Kailan (55), Tatung (31), Huainan 
(93), Chihsi, Hokang, Pingtingshan (43), 
Yangchuan (63). Tzupo, Peking (50), 
Fengfeng (43), Chiaotso (33), Shuangy- 
ashan, Tsaochuang (120), Huaipei (68), 
Penhsi (115), Chinghsing, Hopi, Peipiao 
(100), Liaoyuan (98), Akanchen (95), 
Hsuchow (114), Nanpiao (80), Yima (85), 
and Hami (57). Target achievements have 
also been reported by provinces, as follows 
(when available, the number of days 
ahead of schedule is in parentheses): 
Liaoning (80), Heilungkiang (35), Kirin 
(160), Honan (38), Hopeh (54), Shan- 
tung (58), Anhui (65), Hunan, Kiangsu 
(65), Kiangsi (52), Chekiang (40), Kwei- 
chow (55), Inner Mongolia (90), Ninghsia 
(54), Kansu (40) and Sinkiang (57). Coal 
output in Kwangtung and Hupeh Prov- 
inces was reportedly more than double the 
1969 tonnage. 


The Kailan combine in Hopeh Province, 
with a new hydraulic mine and a 3-million- 
ton preparation plant at Luchiatun, ap- 
parently produced at a level higher than in 
1969. Luchiatun's development quota was 
said to have been attained by mid-August. 
Kailan has long been known for its coking 
coal. Fushun and Fuhsin, China's two larg- 
est coal combines or mines, both located in 
Liaoning Province, competed with each 
other with a view to stimulate production 
and seemed to have achieved considerable 
success. Efforts were made to save electric- 
ity in Fushun's Hungwei open pit, which 
has 450 kilometers of electrified railways. 
Underground development work at the 
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equally large Hungchi mine was said to be 
many months ahead of schedule. Fushun is 
actually a very large and expanding in- 
dustrial complex, with oil, cement, shale, 
aluminum, nonferrous, and chemical oper- 
ations as well. Fuhsin reported a record 
daily production of 93,000 metric tons of 
mine-run coal on May 26, 1970.4 The 
Hsinchiu and Haichow open pits ran 
smoothly. The Pingan underground mine 
with thin seams was singled out as achiev- 
ing the 1970 quota many months ahead of 
schedule. Fuhsin had a program to assist 
small mines nearby, which together pro- 
duced in excess of a million tons of coal 
during the year. 


Chihsi and its collieries like Chengtzuho 
and Tunghai did well, although the com- 
bine's overall 1970 performance was not re- 
ported. The same is true for the Hokang 
combine and collieries under it like Hung- 
wei, Hungchi, Yaochin, and Chunli. Six 
newly built mining shafts started produc- 
tion in 1970; simultaneously, Hokang was 
also sustaining several tens of small coal 
mines. These two combines were primarily 
responsible for pushing  Heilungkiang 
Province's output over the quota. The Ta- 
tung combine in Shansi Province, with 
many new collieries developed during the 
1960's, including Yungtingchuang, Luan, 
and Hungchih, surpassed quotas for 31 
consecutive months and reportedly estab- 
lished the highest output ever.?5 Tatung 
was also building supporting facilities, for 
such items as cement, equipment, and re- 
fractories. To the south in Anhui 
(Anhwei) Province, the Huainan combine 
not only operated its big colliery, coinci- 
dentally also named Tatung, but also an 
old mine called Liyi and four small open 
pits of 30,000 to 800,000 tons per year. In 
addition Huainan set up many small facto- 
ries during the year to service the coal 
mines. 


These seven combines or administrations 
each produced more than 18 million tons 
of mine-run coal in 1970, with Fushun and 
Fuhsin probably both topping 20 million 
tons. Another relatively new combine, 
Pingtingshan in Honan, continued to ex- 
pand and may have surpassed the 10-mil- 
lion-ton level; another colliery was added 
in 1970 to the 10 already in existence. Es- 
timated 1970 output ranges for some of 
the leading combines, in millions of metric 
tons of mine-run coal, are as follows: 
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Combine Province Output range 
Fushun......... Liaoning........ 20 to 22 
Fuhsin......... ...- S as 20 to 22 
Kailan.......... Hopeh.......... 17 to 19 
Tatung Shansi 14 to 16 
Huainan........ Anhwei......... 18 to 15 
Hokang........- Heilungkiang.... 18 to 15 
Chlh81....... ---- P 13 to 15 
Pingtingshan.... Honan.......... 9 to 10 
Fengfeng....... open 6 to 8 
Peking e king 6 to 8 
Tzupoo Shant ung 5 to 7 
Yangchuan......- Shan 5 to 7 
Chiaotso Honan.......... 9 to 5 
Shuangyashan... Heilungkiang.... 9 to 5 
uaipei nhwe i 3 to 5 
Penhs i Liaoning 3 to 4 
Peipiao .... do... lus 8 to 4 
Tsaochuan g Shant ung 3 to 4 
„„ Honan.........- 3 to4 
Chinghsing...... Hopeh.......... 2 to3 
Pinghsiang...... Kiangsi......... 2 to3 
TON et 5o Liaoning........ 2 to 3 
Tungchuan...... Shensi.......... 2 to 3 


Many lesser combines and mines, mostly 
producing 2 to 8 million tons of coal an- 
nually, were mentioned in the press. The 
Peking combine, China's big anthracite 
producer, with mines called Tatai, Cheng- 
tzu, Mentoukou, and Muchengchien, plus 
others, reportedly did satisfactorly in 1970, 
particularly Muchengchien. The Yangchuan 
combine in Shansi surpassed output targets 
consecutively for 16 months and reportedly 
was producing at levels much above the 
design capacity.36 The old Penhsi (Penchi) 
combine in Liaoning, known for coking 
coal, was 3 months or more ahead of scbed- 
ule in both production and development. 
The Peipiao combine, also in Liaoning, was 
said to have produced far more than in 
1969 and much above the design capacity. 
The Liaoyuan combine in Kirin Province 
completed a new mine shaft capable of 
handling 450,000 tons annually. 

The Fengfeng combine in Hopeh Prov- 
ince was still being expanded, with a rec- 
ord of 30 consecutive months of meeting 
production and development quotas. New 
reserves were found at the Lihsin colliery. 
The old Chinghsing colliery was being 
streamlined, with additional washing facili- 
ties installed to improve the quality of the 
coking coal and a 3,000-meter aerial tram- 
way built from mine to railway station.37 
The Hopi combine, with the Fanti and 
Hsima mines plus two open pits, was men- 
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tioned as having done well. The Tsa- 
ochuang combine in adjacent Shantung 


Province completed a 1.2-million-ton wash- 


ing plant.38 The Tungpu mine of the 
Tungchuan combine in Shensi Province re- 
portedly trebled capacity to 600,000 tons. 
The Akanchen colliery in Kansu Province 
further increased production. The Pingh- 
siang coking coal mine in Kiangsi Province 
was being revamped, with the Chuyuan 
colliery fulfilling schedule ahead of time, 
the old Anyuan colliery being rejuvenated, 
and the Huangchung field developed for 
production. The main open pit of the 
Hami combine in Uighur, Sinkiang 
Province, reportedly employs two 185-ton 
electric shovels, each capable of excavating 
4,500 cubic meters per day.39 A large un- 
derground mine reportedly started opera- 
tions in Hupeh Province. The first coal 
mine in Tibet, a small one by the name of 
Machala, started operations in 1970. In 
Shensi Province, several tens of mine shafts 
were reportedly built. 


Petroleum.—Crude oil production (in- 
cluding approximately 4 million metric tons 
of oil from shale) in mainland China made 
another significant leap in 1970, reaching 
possibly 24 million metric tons. (For rough 
conversion of metric tons per year into 
barrels per day, divide by 50.) There was 
no severe political or labor trouble in any 
of the operations, and production was re- 
portedly up in virtually all cases. One 
source claimed “China’s output of crude 
oil from January to August was 34 percent 
higher than the corresponding months of 
1969” and that “the productive capacity of 
new fields tapped in the first half of 1970 
was greater than the figure for all of the 
previous year.“ 40 Similar advances were 
made in refining, with capacity approxi- 
mately sufficient for treating the crude 
produced. Generally, refineries were not lo- 
cated near oilfields but rather in the con- 
suming areas. Taching overshadowed other 
oilfields; even the local refinery was large 
by Chinese standards, although far from 
adequate to process the crude extracted.41 
Taching may be approaching its limit, so 
that substantial further increases in 
China's petroleum output may have to 
come from new fields like Shengli, Tsai- 
dam, and offshore areas. 


No significant oil-economizing drives 
have been reported in recent years. Some 
coal-fired locomotives switched to fuel oil, 


MINERALS YEARBOOK, 1970 


and a Shanghai shipyard was building 
15,000-ton tankers to transport petroleum 
along the coast. All these factors 
strengthen the belief that production was 
at high levels and oil was not in short 
supply. 

A few years ago, there was an estimate 
placing mainland China oi] reserves at 15 
billion barrels or 2-plus billion metric 
tons.42 In addition to Taching, the areas 
included were Karamai, Yumen, Central 
Szechuan, and Tsaidam. The above infor- 
mation should be treated only as an order 
of magnitude. The same source also noted 
that natural gas production may be about 
a billion cubic meters (35.3 billion cubic 
feet) per year and that the potential could 
support a much higher output. The main 
natural gasfields mentioned were in the vi- 
cinity of Shanghai, Szechuan, and the Tsai- 
dam Basin. 


The Chinese have developed a deep well 
drilling machine in recent years, weighing 
300 tons and run by 3,000-horsepower die- 
sel units. Although drilling depth was not 
known, this rig gives some idea of Chinese 
capabilities. The Chinese can build some 
of the less complicated types of refineries 
and have good knowledge of catalytic 
cracking. The four largest refineries, Ta- 
ching, Lanchow, Fushun, and Shanghai, all 
have petrochemical plants, most of which 
also produce fertilizers. 


Output at the Taching field has been 
steadily going up in recent years, with one 
claim stating that "production in the 4 
years since the Cultural Revolution began 
in 1966 was double that of the previous 4- 
year period.“ 43 Much drilling, develop- 
ment, and construction took place in 1969, 
indicating that a much higher level of 
production was in the offing. This was 
subsequently confirmed, and  Taching's 
crude oil output in 1970 is conservatively 
estimated at 10 million metric tons. The 
local refinery at Lungfeng between Anta 
and Saertu was originally capable of pro- 
ducing somewhat over 2 million tons an- 
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nally. The refinery throughput capacity 
was subsequently expanded to possibly 4 
million tons, judging from expansion activ- 
ity involving the refinery and storage facil- 
ities. Nonetheless, most of the crude had 
to be shipped elsewhere for refining to 
places like Shanghai, Fushun, Dairen, Lan- 
chow, and even as far as Maoming in the 
south. 


The Karamai oil complex in Sinkiang, 
including the local oilfields at Karamai 
and Tushantzu, resumed normal operations 
in 1969-70 after a Revolutionary Alliance 
was formed. The exploration and drilling 
program was well ahead of schedule in 
1970. Crude oil and refinery production 
presumably topped last year's levels by 15 
to 20 percent. Karamai's crude oil output 
may have reached nearly 3 million metric 
tons, a new record. The Tushantzu refin- 
ery apparently has an annual capacity of 
just over a million tons, not too different 
in size from the Karamai refinery. Both re- 
fineries were worked at capacity, with sur- 
plus crude shipped elsewhere for refining. 
One source 44 estimated Karamai crude re- 
serves at about 1.9 billion barrels. 


Output of the very old Yumen oilfields 
probably topped 3 million metric tons, 15 
to 20 percent higher than in 1969. The 
1970 plan for drilling was completed well 
ahead of schedule.45 Much has been writ- 
ten about rejuvenating Shihyukou, the 
mainstay of Yumen. Yumen experienced a 
shortage of drilling equipment, because 
many had been dispatched elsewhere to 
prospect new areas. The local refinery has 
also been built up, but it is still one of 
the smaller ones in China so that perhaps 
two-thirds of Yumen’s crude oil must be 
shipped elsewhere for refining, mainly to 
the Lanchow refinery. 


Lanchow had a peaceful and productive 
year, under the guidance of the Revolu- 
tionary Committee and the PLA. The 
year's targets were more than fulfilled, 
which meant that the 3-million-ton an- 
nual capacity was fully utilized in process- 
ing crude from the Yumen and Karamai 
fields, among others. Considerable technical 
progress and diversification of products was 
also reported. This industrial complex also 
has petrochemical, fertilizer, and machin- 
ery plants. It was reported that the ma- 
chinery plant made large urea synthesizing 
vessels, new-type pumps, and deep drilling 


rigs. 
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Little was said about Shanghai, one of 
the country’s large refineries with thermal 
cracking and platforming units. Crude 
came mainly by sea from Taching in Hei- 
lungkiang Province, Manchuria, on spe- 
cially built tankers. One of these tankers, 
the second of the 15,000 tonners, has been 
named Taching No. 28. This industrial 
complex has been an important center for 
manufacturing oil refining and drilling 
equipment. During recent years, some im- 
portant new techniques were introduced in 
Shanghai, including a modified process of 
catalytic cracking, new catalysts, and a spe- 
cial method for making petroleum coke. 
The No. 7 Dairen refinery, originally 
rated at about 500,000 tons per year, was 
greatly expanded; in fact, one source 46 re- 
ported that enough equipment had been 
installed to double capacity. The No. 6 re- 
finery at Chinchou, which is not large, 
seemed to have been working on local 
crude, synthetic fuels, and even edible oils. 

The Shengli (Victory) field in Shantung, 
possibly located near the mouth of the 
Yellow River, was not mentioned in the 
press. Previously there was speculation that 
it may be potentially very important and 
that some of the crude produced might be 
going to the Shanghai refinery. Another 
oilfield of possible future importance was 
reportedly discovered at Shashih in Hupeh, 
west of Tayeh. 


For the first time in many years, oil pro- 
duction in Tsinghai Province, presumably 
within the Tsaidam Basin, was mentioned 
in the press. One source 47 indicates that 
production has been rising by the month, 
that two units had completed the 1970 
output target by September, and that a 
new refinery was completed in 75 days to 
supplement one already in existence. 


The Chinese Communists probably have 
started to look into the matter of offshore 
exploration and drilling for oil. Report- 
edly, offshore equipment was purchased 
from West Europe and Romania. Mean- 
while, two separate investigating groups 
have made surveys in international waters 
contiguous to mainland China and found 
two promising areas, one in the Yellow Sea 
between mainland China and Korea and 
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the other farther south in the Senkaku Is- 
lands, only 100 miles north of Taiwan. 
The two groups were respectively under 
American and Japanese auspices. Taiwan 
and Japan had previously made claims on 
Senkaku Islands. On December 3, 1970, the 
Chinese Communists also put in a bid for 
Senkaku Islands as an extention of the 
Continental Shelf from mainland China.*$ 

Shale Oil.—The Fushun shale oil opera- 
tions were back in full production, with 
the retorts feeding into two refineries. 
Crude output from these shale oil refiner- 
ies probably reached 2 million metric tons 
in 1970. There is a third refinery in Fu- 
shun, of at least million-metric-ton annual 
capacity, which processes natural crude 
from the Taching field. Fushun waste 
shale has long been used for making ce- 
ment. Other waste materials like water, 
slag, and gases were being utilized to make 
chemical, fertilizer, and other products. Oil 
shale mixed with local coal, which occurs 
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in beds just below the shale, was also 
being used directly as fuel to generate 
power. 

Maoming (or Mowming) in Kwangtung 
Province has often been mentioned in the 
press so that there seems to be no question 
that retorting facilities are operating and 
that considerable crude oil and refined pe- 
troleum are being produced. Crude oil 
output from shale in 1970 may have been 
as high as 2 million metric tons. Maom- 
ing’s third retort plant was completed 
around September 1969 and a fourth, pre- 
sumably in the first half of 1970.49 Some 
byproduct metal of great value was also 
being recovered from the oil shale. Maom- 
ing’s overall oil refining capacity is large 
enough to handle both the local crude 
from shale and imported crude from dis- 
tant Taching. 

48 Washington Post (Washington, D.C.). Dec. 5, 
1970, p. 1. 


49 New China News Agency (in Chinese; Peip- 
ing). Oct. 4, 1969. 


Ihe Mineral Industry of Colombia 


By Gordon W. Koelling ? 


A $l-percent increase in crude oil out- 
put from the Putumayo area oilfields over- 
shadowed other mineral industry develop- 
ments in Colombia during 1970. The rapid 
rise in production from these fields not 
only compensated for the declining output 
at most of the country's other oilfields but 
also increased total annual crude oil pro- 
duction to an alltime high for the second 
consecutive year. 


The performance of other sectors of Co- 
lombia's mineral industry was mixed. Coal 
continued to be the country's most valua- 
ble nonpetroleum mineral product, proba- 
bly followed by emerald. Colombia, thc 
world's principal source of emerald, ranked 
among the top 10 gold producers, and was 
one of the few producers of platinum. 


On the basis of geologic surveys con- 
ducted during the past 10 years, the Insti- 
tuto de Investigaciones Geologico-Mineras 
de Colombia has issued an assessment of 
some of the country's mineral resources as 
follows: Phosphates, 200 million tons; gyp- 
sum, 40 million tons; iron ore, 100 million 
tons; bauxite, 700 million tons; short fiber 


asbestos, 0.3 million tons; coal, 30 million 
tons; nickle 2 to 4 percent, 32 million tons, 
and grading 1 percent, 30 million tons; 
lead ore, 0.9 million tons; and talc, 26 mil- 
lion tons. Deposits of silver were estimated 
to contain 1.4 million troy ounces. 

In mid-1970, the Government-owned oil 
company, Empresa Colombiana de Petró- 
leos (ECOPETROL) , issued general guide- 
lines for the presentation of joint venture 
offers by private companies for exploration 
and/or exploitation of reserves areas in the 
llanos of eastern Colombia. These reserves 
were granted to ECOPETROL in accord- 
ance with the authority granted by Law 20 
of 1969. Principal requirements outlined 
were that (l) the contractor assume all 
exploration risks, (2) ECOPETROL be al- 
lowed to take an equity position of up to 
50 percent at the exploitation stage, (3) 
ECOPETROL's share of production after 
deduction of royalty payments be at least 
50 percent, and (4) exploitation opera- 
tions be controlled equally by the contrac- 
tor and ECOPETROL. 


PRODUCTION 


Output of mineral fuels, especially crude 
oil and refined products, rose significantly 
during 1970, but the performance of the 
metals and nonmetals sectors of the Co- 
lombian minerals industry was mixed. Pro- 
duction of some items including iron and 
steel, lead, cement, salt, limestone, marble, 


and sulfur increased; however, the output 
of diatomite and barite declined drastically 
and the production of such important 
items as gold, silver, platinum, mercury, 
and zinc was down. 


1 Geographer, Division of Fossil] Fuels. 
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Table 1.—Colombia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 v 
METALS 
Chromite; gross Weign e222 eee ᷑ñĩĩ“ y d imme d dE 160 170 
Copper mine output, metal content e... ... 2.2. LL lll Lll cc cllc s Wee ee 7 200 
))Ü ³¹ A ³ ¼ CPP DR PRO M E, troy ounces 239, 555 218, 872 201, 500 
Iron and steel: 
Iron ore and concentrate thousand tons 578 352 458 
IHC ³⁰U. x ⁵ E EE do- 198 201 e 240 
Crude stel. oe cc occ eh eee A edd dcus do.... 256 263 e 800 
Lead mine output, metal content ¢__.._... 2-2 eee 740 409 585 
Manganese ore, gross weigh 500 550 464 
M ³o¹¹¹A1¹AA Vee ⁵ ⁰⁰⁰ senses eee ece 76-pound flasks - . 862 944 215 
Platinum groujß8s8EsEzEzEgzzzzz z troy ounces.. 22, 280 27, 805 26,858 
i ß eM M ALIM LEE UT do.... 100,844 77,136 75,581 
Zinc mine output, metal content lk 650 423 389 
NONMETALS 
Barite. ——Ó ec PEEL 7,000 12,242 6,821 
Cun e . eee eek thousand tons 2,367 2,408 2,757 
ays: 
Kaolin (including china clay)___._..-.-.....-__---------- do 84 88 98 
/Ü;ĩ;ͥ ]²ꝛ 5 ĩ m è m aaae x do 500 555 616 
Dis ñ ] ð see ¾-—ẽ4⁴U “gc!! x LE EE E 13,179 15,976 280 
Fh ez co siccome thousand tons 21 22 28 
Gem stones, emer alk thousand carats.. 1,020 NA NA 
GUDSUID. ꝑ¶ꝑꝑꝑ k le 8 thousand tons 121 151 189 
1C˙éĩÜ˙ A ⁵ Ss ⁰⁰k lente ea do 915 e 1,000 e 1,000 
Mica; ff ⁰» dd el messes 26 17 26 
Phosphate rock kl thousand tons 12 e15 
Quartz, quartzite, glass sand „ do 150 158 165 
Salt: 
zi d ß do 317 344 2 
III ĩðV—,y ðͤ Ku ĩ do 188 334 230 
T Otel. ieee career cu E ucro (Ac See ekeuerus do- 505 678 762 
Stone n. e. s.: 
Dient ³ 88 do- 12 13 (?) 
Limestone. nnd 8 do 4,287 4,258 5,007 
nnn 8 cubic meters 3,927 100 2, 850 
Sulfur: 
P ô§ö; ]ð˙²˙“².w ũðſ ...... ĩͤ . 8 28, 750 e 26,900 e 29,900 
Refinery byprodu ek 3, 500 e 3,800 e 3,600 
IJ... ³ðWVA edt R 32,250 e 30, 700 e 33,500 
Talc, soapstone, pyrophyllite...... 22 22222 LLL eee 1,849 1,525 1,728 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades. thousand tons 8,100 8,817 e 8,320 
%%% ðU ceded mass epe mE do- 495 465 498 
Fuel briquets, all grades do.... 16 NA NA 
Gas, natural: 
Gross production... .......... LLL LLL ll l.l million cubic feet. 95,357 108 , 882 104,894 
Marketed..._.....-___..-__._____________._---------e do.... 88,247 44,761 46 , 786 
Natural gas liquidass thousand 42-gallon barrels. - 3,302 4,006 4,510 
Petroleum: 
ieee oo on So eee oe cee ea es do.... 63,485 16,116 19,594 
Refinery products: 4 
Aviation gasoline. ......... 2 22 LL LLL LLL cll 2.2.2 do- 684 619 558 
Motor gas oline do.... 18,842 14,938 16,002 
NaphthéB.. 2: 2l122-2-2—2 ww co 8 do- 2,844 2,117 1.731 
Kerosin nee do- 2,958 3,147 3,552 
, . . uda necem d E do- 835 1,085 1,292 
Distillate fuel oil... 2.222222 LLL eee do 7,480 6,843 6,769 
Residual fuel oil do.... 16,501 15,633 16,352 
Liqueged petroleum gasse do.... 1,183 1,216 1,651 
Lubricants... -22au eee eee ee do 428 467 499 
Asphalt and bitumen, refinery. rr do- 1,668 1,676 1,576 
Petroleum coke. ........ LLL LLL LL ccs c2 22s sco do 896 825 870 
2 ope ese NNMERO eee ae do.... 1,415 1,847 2,818 
77‚Er;ö; . . . do.... 50, 229 49,818 58, 280 


e Estimate. P Preliminary. NA Not available. 

! In addition to the commodities listed, carbon black, chromite, fertilizer materials, and magnesite are also 
produced, but the level of output is unknown. 

2 Reported by Banco de la Republica as precious metal refinery output. 

3 Less than J4 unit. 

* Includes refinery fuel and unfinished oils destined for interrefinery transfer and further processing. 
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TRADE 


Shipments of crude oil, Colombia's prin- cantly. A majority of imported mineral 
cipal mineral export item, increased items registered increases; the rise in iron 
sharply. Exports of platinum, ammonia, and steel was the most significant. 
coal, and residual fuel oil also rose signifi- 


Table 2.—Colombia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 Principal destinations, 1969 
METALS 
comm including alloys, all forms 126 399 Mainly to Ecuador. 
opper: 
Ore and concentrate 153 139 Mainly to Japan. 
Metal including alloys... ........... 40 750 West Germany 328; Sweden 150; Belgium- 
Luxembourg 80. 

Iron Ang steel including alloys, all forms 664 826 Mainly to Ecuador. 
Lead: 

Ore and concentrate 1,130 550 All to United States. 

Metal including allo ys. 1 Allto Ecuador. 
Mercur 76- pound flasks - - 149 21 Mainly to Argentina. 
Platinum-group: 


Ore and concentrate 20 
2i Platinum partly worked.troy ounces 25,913 27,457 All to United States. 
ne: 


Ore and concentrate D75 | osse 

828 Metal including alloys... ss 38 363 Japan 233; Ecuador 122. 
ther: 
Ore and concentrate 39 146 Sweden 96; Japan 50. 
Ash and residue containing nonferrous 
mern. 56  .......- 
NONMETALS 

Asbes tos 2. 
Cement thousand tons r 328 278 Puerto Rico 90; Brazil 79; Netherlands 


Antilles 32. 
Clays and produets (ineluding refractory 


brick): 
Crude, kaolin and other r15 10 All to Venezuela. 
Products, refractory... ............- r 103 152 Mainly to United States. 
Fertilizer materials: 
. onbORIEEES2£eSÉ 5,410 NA 
AMMONIA. io oS ee ee r 21,470 25,473 Costa Rica 12,370; Netherlands 7 ,420; 
Venezuela 3, 478. 
Precious and semiprecious stones ? 
kilograms. - 852 659 United States 444; Japan 109. 
S ((ĩ ²˙“ui. ³˙¹mA ͤ K ue ence 165 33 All to Ecuador. 
Tale, steatiltec e 8 10 Do. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon base 2,073 5,114 Peru 1,484; Chile 1,374; Guatemala 546; 
Brazil 530. 
Coal and coke, all grades. 2,802 3,689 Mainly to Venezuela. 
Petroleum: 


Crude ?. thousand 42-gallon barrels.. 18,448 29,853 Mainly to United States. 
Refinery products: 


Gasoline arid naphtha..... do.... 1,242 475 Mainly to Netherlands Antilles. 
Distillate fuel oll do.... 2,088 1,899 United States 831; Virgin Islands 364. 
Residual fuel oil.......... do.... 7,844 9,893 Mainly to United States. 
Other, do.... 56 (4) Mainly to Venezuela. 
Mineral tar and other coal, petroleum o 
gas derived crude chemicals r 48,848 83,951 All to Venezuela. 


r Revised. NA Not available. 

! In addition to the reported commodities, Colombia is known to export gold and silver, but data are not 
available concerning shipments of these items. 

? Includes emerald. 

3 Includes small quantities of natural gas liquids mixed with crude oil. 

4 Less than 14 unit. 
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Table 3.—Colombia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and eoncentratꝶꝶ e ek «k ͤĩç̃ ̃²nn 5, 980 4, 600 
Oxide (alumina) and hydroxideeuwãcüꝛrfrw Ak᷑õ“kkk «k „„ö—:˖³ 750 954 
Metal including alloys: 
Ingots, castings, ᷣ³·n3gnV 25.6256 e 9,018 8,005 
manufactures.. oo Se ee y Ed Sau E. 1,158 2,978 
Antimony including alloy PIG) — 221: 
Copper including alloys, all forms...........-...-------.-----.--------------- r 4,282 4,420 
Iron and steel: 
Ore and eoncentratteekkk «k ««„«„«„„„;ůðW)ë& eee 848  ......... 
Metal: 
Pig iron and crab Sera see wins r 2,525 12,097 
FerroalloyB...-...-22 6 coe Seat seucoeses aea aa eer D Aepe 5,641 3,472 
Sh y d r 46,368 71,471 
1 Semimanufactureeisss LLL 22 LLL Lll Lll lll lll eee 122 , 564 244,623 
a 
OxiIde8-—-.5 o c count e ie hu eee eet oe osu Dioe ewes 1,081 936 
Metal including alloys, all forme ü ert 2,270 2,939 
Magnesium including alloys, unwrought.__._.-...-------.-...------.---------- 17 129 
JJC0ö;öĩ516—0 ᷣ - )))-.,;:. .. LL DE EE LE 76 pound flasks.. 46 332 
Nickel: 
Metal including alloys, unw rough. 39 8 
Semimanufacturee sss 27 209 
Platinum- group including alloy troy ounces.. 72, 411 60,980 
Silver including alloys, all form nun.. „4„,. do.... 22, 666 1,640 
Tin including alloys, all form.. long tons 250 336 
Zinc including alloys, all formwmwꝛwpw „„ „„: 4,381 5, 607 
h ↄ⁰² r ² ³ r ³³- 0K ͥõaddd .... y 8 NA 19 
NONMETALS 
Abrasives, natural, n.e.s 
J ee NER PU ͥ ES EOE cee eee eee 396 171 
Grinding stones and wheelsss „„ „„ 49 58 
// i es ie c cnt su Ee E E ee r 14,093 12,187 
Barite and witheritꝝaewypPr n)) 2 
Boron materials, refined boraeeůnꝛkꝛnꝛnͤꝛnü U n LL c clle „„ 152 266 
Cement. c anc Leu ³ꝛ¹¹Am. ⁰ - / d yd y 307 351 
Clays and products 
rude n.e.s. 
Bentonite... 3 6.2 cocssct bne see eee eee eee ees ete eee te r 2,613 2,889 
VT T Te NESE eee ere ͥ ⁰ ¹⁷%¹!j,e my ⁵ 8 3,194 2,484 
õÄê oue Nc dec LR eee re uA EE E Se 14 88 
Products, refractory ay 9,286 1,372 
CrPUOltas on pppd yd ae ee inm D ee as NA ° 
Diatomite and other infusorial eartg s 1,208 1,312 
Fertilizer materials crude and manufactured: 
Nins g ßdßdßdßdfßfßßf lut D du le luces 7,295 8,634 
JJ ⁵⅛˙⁰.- 0... ͤ (vy ĩͤ vv sean sere 58,977 67, 608 
J ³ y ð y ( E ANE 60,960 61,925 
Other including mixe;ddldépê q 84,046 16,609 
Graphite, na eo Rcu Ecc Lad quideni i acies 4 50 
Gypsum and plasters......... 222222 ccc z V „ 12,374 22,071 
MagnoBilé os ͥ ͥ ls ek ls Se E E y la oN E 118 71 
Mice iii; E ⁵ ſ ¹ n Dmↄ„m:mm)) IP Ee ILLE E 1232 36 
Pi ne III! e STs E ð—ͤ my 8 438 817 
Ss a rg es esate ato ee ee ate a et ng ed ß/ßp RN 10 
Sodium and potassium compounds, n. e.sss 27,128 19,1038 
Stone, sand and gravel... olo Kk 5,577 4,651 
r= 11 4 ee oR E E ED MN MDC E 7 2,602 
Talc, soapstone, pyrophyllite i eee eee - 582 1,891 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____..........-.-.._._---.--------------- ee 189 158 
/// ⁵ 349 428 
Liquefied petroleum gasesssssssssss nn „„ 75 
Petroleum refinery products: 
Gasoline — ot eee A thousand 42-gallon barrels. - 41 468 
Kerosine and jet fue“ll „ do.... 2 22 
Distillate fuel oil... .... 2.2222 „„ „„ do- 15 15 
Fl ³ꝙðVããſͥ ³ðVL!,;! y do- 12 122 
Orel Jelly ahd WOK ce o ll ( a dar 8 do- 181 161 
77 d 8 do 115 107 
Mineral tar and other coal, petroleum, or gas derived crude chemicalssss NA 849 
r Revised. NA Not available. 


Source: Official customs returns of Colombia. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Kaiser Aluminum & Chemi- 
cal Corp. continued its investigation of ex- 
tensive bauxite deposits in the Department 
of Cauca. However, the ore in these depos- 
its is low grade and may not be 
economically exploitable within the near 
future. Applications for mining claims cov- 
ering these deposits were filed by Kaiser 
with the Ministerio de Minas y Petróleos, 
but as of yearend 1970 no mining contract 
talks with the Ministerio had been pro- 
grammed. 

Gold.—Gold output during 1970 de- 
creased for the sixth consecutive year due 
primarily to the lower grade of gravel 
worked at placer mining operations and a 
decline in underground operations. Almost 
69 percent of the year's gold production 
was accounted for by a consortium of five 
companies. Four of these were wholly 
owned subsidiaries of the International 
Mining Corp. (United States), which also 
owned a controlling interest in the fifth, 
Pato Consolidated Gold Dredging, Ltd. 

During 1970, production of gold by 
wholly owned subsidiaries of International 
Mining totaled 76,921 troy ounces, of 
which 50,296 troy ounces were from the 
countrys only underground gold mining 
operation at Frontino. The 21-percent de- 
cline in this mine's gold output, in com- 
parison with that of the previous year, re- 
sulted from the failure of an expansion 
program initiated in 1964 to develop suff- 
cient new high-grade reserves to support 
previous production levels at current 
prices. Placer mining operations of Inter- 
national's wholly owned subsidiaries in- 
volved the use of six dredges. A total of 
17.6 million cubic yards of materials were 
dredged from which 26,625 troy ounces of 
gold were recovered, a 19-percent decline 
for the year. 

Pato Consolidated, operated four dredges 
which dredged 19.1 billion cubic yards 
during the year. Approximately 62,000 troy 
ounces of gold were recovered from this 
material. This 14-percent decline in pro- 
duction during 1970 resulted in part from 
the fact that a fifth dredge, which capsized 
in November 1969, could not be salvaged 
economically and returned to service. Some 
equipment, usable on the other dredges, 
was recovered. 


Iron and Steel—Acerías Paz del Rio, 
S.A. continued to be the country's only 
producer of iron ore and pig iron and the 
dominant producer of crude steel in 1970. 
Although this company's output of iron 
ore increased 29 percent during the year, 
it continued to draw sizable quantities of 
fines from its large stockpile. These fines 
provided part of the feed for the compa- 
ny's relatively new ore-sinterization and 
oxygen-blasting facilities. 

Iron ore deposits of Acerías Paz del Rio 
are presently worked by adit. The current 
mining method is a room-and-pillar system 
worked on a rise which generally varies 
from 30 to 50°. When that part of the de- 
posit is reached where the dip of the ore 
bed becomes less steep, it is intended to 
introduce transloaders and to arrange the 
rooms diagonally to the dip: The trans- 
loaders will transfer the ore through a 
semiportable crusher to a belt conveyor. 

A new 10,000-ton-per-year electric fur- 
nace probably was placed in operation at 
the Corporación de Acero steel mil] before 
the end of 1970. Siderürgica de Medellín's 
expansion program involving the doubling 
of its electric furnace capacity to 40,000 
tons per year and the addition of a line 
for bar and structural steel production was 
nearing completion at yearend. 

Nickel.—In July 1970 the Colombian 
Government signed a mining concession 
contract and a Instituto de Fomento In- 
dustrial (IFI) joint-venture agreement 
with Hanna Mining Co. and Chevron Oil 
Co. for the development of a lateritic 
nickel deposit at Cerro Matoso in the De- 
partment of Córdoba. Each of the three 
entities involved in the joint-venture com- 
pany, Compañia de Niquel Colombiano, 
S.A., will contribute one-third of the over 
$100 million 2 investment required for the 
project, but the Government-owned IFI 
will have a 50-percent voting interest. The 
mining concession will extend 25 years 
after the initiation of ferronickel ingot 
production. Upon its expiration all mining 
and plant facilities and equipment will re- 
vert to the Colombian Government. Com- 
pania de Niquel will be required to pay a 
royalty of 8 percent based on minehead 
mineral value. 


2 Where necessary, values have been converted 
from Colombia Pesos (CP) to U.S. dollars at the 
rate of CPs 17.60 — US $1.00. 
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The Cerro Matoso project will be the 
largest mining venture in Colombia's his- 
tory. Plans call for the development of an 
open pit mine and an adjacent smelter 
with an annual capacity of 17,000 tons of 
ferronickel ingot (nickel content only). 
Production is scheduled to begin before 
the end of 1973. 


NONMETALS 


Asbestos.—During 1970 development of 
an asbestos deposit in the northern part of 
the Department of Antioquia was in prog- 
ress. The deposit contained approximately 
10 million tons of 4-percent-fiber-content 
ore. Construction was also proceeding on 
an adjacent milling plant designed to 
process a projected ore output of 36,000 to 
63,000 tons per year, and asbestos fiber 
production was scheduled to begin in 1972. 
Nicolet Industries, Inc, of Ambler, Pa., 
holds a 70-percent interest in this asbestos 
mining and milling venture. 


Fertilizer  Materials.—Construction was 
in progress during 1970 on a 60,000-ton- 
per-year superphosphate plant at Venta- 
quemada in the Department of Boyaca. 
This plant was being constructed under 
contract by Pan American Consulting, 
Ltd., for Compañia Columbiana de Minas 
(COLMINAS), a dependency of IFI. This 
project is the first step under an IFI pro- 
gram for the development of Colombia's 
phosphate rock deposits. 


COLMINAS continued its geologic stud- 
ies of phosphate rock deposits in the Sar- 
dinata and Azufrada areas in the Depart- 
ment of Santander and in the Sogamosa 
area of the Department of Boyacá. The 
latter area, where large tonnages of phos- 
phate rock have been outlined by detailed 
geologic mapping and sampling, is consid- 
ered to offer the best economic potential. 
Sogamosa's principal phosphate rock strata 
range in thickness from approximately 5 to 
10 feet and consist of abundant sand-size 
phosphate grains in a matrix of very fine- 
grained quartz, some clay, and perhaps, 
apatite. 

Gem  Stones.—Emerald deposits, de- 
scribed as potentially rich, were reportedly 
discovered at Guateque in the Department 
of Boyacá during 1970. This discovery was 
made by Empresa Colombiana de Emeral- 
das, an autonomous Government entity es- 
tablished in 1968 to operate the Muzo and 
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Coscuez mines and to carry out explora- 
tion in national reserve areas. 
Salt.—Construction was reportedly in 
progress during 1970 on an expansion of 
the daily output of IFI’s Mamonal alkali 
plant to 750 tons of sodium carbonate, 260 
tons of caustic soda, 250 tons of refined 
salt, and 108 tons of sodium. This expan- 
sion was being financed through loans 
from Swiss, Italian, and Mexican compa- 
nies. IFI also continued to expand its sea 
water evaporation facilities at Manaure. 


MINERAL FUELS 


Coal and Coke.—4An initial 10,000-ton 
shipment of anthracite coal from a re- 
cently developed deposit in the Depart- 
ment of Santander was exported to Spain 
in April 1970 by Carbonos de Carare. This 
company, owned by Spanish/Colombian pri- 
vate interests, hopes to export about 
100,000 tons of anthracite per year. 

A test driling program involving the 
coal deposits at El Cerrejon in the Depart- 
ment of Guajira was completed by IFI 
during 1970. Results of this test program 
indicate reserves of 50 to 100 million tons 
of steam-grade, noncoking coal. Seams slope 
downward from the surface at a 20? angle, 
and strip mining methods would report- 
edly be economical for 10 to 15 years. 
However, part of the reserves would be re- 
coverable only by means of underground 
mining. 

Acreías Paz del Rio, the country's princi- 
pal producer and consumer of metallurgical 
coke, continued to be the only company 
operating a major coal washery. 

Petroleum and Natural Gas. — Output of 
crude oil rose 4 percent to a new high 
during 1970. This increase resulted from 
the expansion of production at the Putu- 
mayo area fields that occurred despite 
breaks in the Orito-Tumaco pipeline and 
demonstrations that interrupted operations 
at the Tumaco export terminal. Aggregate 
production from the country's other fields, 
most of which are old and are character- 
ized by high depletion rates, continued to 
decline. 

Natural gas production, which increased 
only 1 percent during 1970, was primarily 
from oilfields where, in a number of cases, 
gas/oil ratios have been rising steadily in 
conjunction with reservoir depletion. Out- 
put of natural gas liquids increased 13 
percent during the year. 
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Salient statistics of the petroleum and natural gas industry 


1968 1969 1970 

Crude oil: 

Production JJ 8 thousand 42-gallon barrels.. 63, 435 76,776 19,594 

Delivered to refineries. .......... 2.22 2 2 2 222-2 22.2. do 45,244 46,565 49,030 

Exported sss Se ale t LL Se i do.... 18,448 29, 858 31,246 
Natural gas: 

Production. ............. Use ELA ei der lese iE million cubic feet.. 95,357 108,882 104,894 

Comunptton“n“n?n“ ns 8 do.... 38,247 44,767 46, 736 

II ³ðRſſͥͥ ⁰ͥ⁰ͥ⁰ſydſ Ei ELE do.... 41,825 37,421 38,150 

JÄÜù˙6¹˙!!....,..ͤ Ni oe ꝛ m E E do.... 15,785 21,694 20,008 

Natural gas liquids: 

Production thousand 42-gallon barrels.. 3,302 r 4,006 4,510 

Consumption nns c4 mE mE cime mas do.... 2,041 e 2,200 e 2,500 

Delivered to refineries....... ......... 22.2 2 2222-2... do- 886 r 1,519 1,706 

Exported, mixed with crude oil). do- 215 e 220 e 230 
Refinery products: 

Refinery output 2.22222 LLL eee do 50, 229 49,813 53,230 

Consumption cllolonecoteeclcm desc cod rad do 30, 728 32, 005 35,396 

Unfinished oils rerun following inter-refinery transfer do.... 2,821 1,449 1,844 

FC eee Kd lee Dua ears ed do.... 10,680 11,767 10,558 

e Estimated. r Revised. 


! Includes shrinkage at natural gas processing plants and oil company use for fuel. 


? Includes small quantities used for gas-lift operations. 
3 Excludes the propane and butane output of refineries. 
4 Includes refinery gains and quantities used for fuel. 


5 Excludes propane and butane produced at refineries and most oil company use. 


Source: Centro de Información de la Industria Petrolera. 


Proved reserves of crude oil reportedly 
totaled 1,675 million barrels at yearend 
1970. As of the same date, proved reserves 
of natural gas were reported at 2,800 bil- 
lion cubic feet. 

At the beginning of 1970, 73 petroleum 
concessions granted by the Colombian Gov- 
ernment were in effect. Of these, 41 cover- 
ing 1.7 million hectares were exploration 
concessions and 32 encompassing 2.1 mil- 
lion hectares were exploitation concessions. 
Two private concessions also remained in 
effect; the 512,000-hectare De Mares area 
held by ECOPETROL and a 127,000-hec- 
tare tract held by Texas Petroleum Co. 
(TEXPET). 

In May 1970 the Government issued 
seven decrees reserving areas totaling al- 
most 8.2 million hectares for exploration 
and exploitation by the Government-owned 
oil company ECOPETROL, in accordance 
with the authority granted by Law 20 of 
1969. Included in these areas, are the three 
zones previously designated for exploration 
by ECOPETROL under the terms of ear- 
lier legislation. Those portions of the re- 
served areas located in the llanos of east- 
ern Colombia and on the Continental 
Shelf adjacent to the Departments of Mag- 
dalena and Guajira are considered to offer 
the best prospects for major oil and/or 
natural gas discoveries. The reserved areas 
are not subject to the country's basic 
petroleum code, Law 10 of 1961, and 


ECOPETROL has therefore been granted 
considerable latitude for negotiating joint- 
venture exploration and development con- 
tracts. 

General guidelines for the presentation 
of joint-venture offers by private compa- 
nies for exploration and/or exploitation in 
ECOPETROL's reverse area in the llanos 
were issued during July 1970. According to 
these guidelines, contractors are to assume 
all exploration risks and to make a mini- 
mum investment of $500,000 in the first 
year of exploration and $750,000 in each 
of the following 2 years. ECOPETROL 
would take an equity position, up to 50 
percent, at the exploitation stage. A con- 
tract exploitation period of 25 years is con- 
templated. The contractor’s royalty pay- 
ment to ECOPETROL should not be less 
than 16 percent and ECOPETROL’s share 
of production after deduction of royalty 
payment should not be less than 50 per- 
cent regardless of ECOPETROL’s equity 
percentage in the joint venture. Exploita- 
tion operations would be under the direc- 
tion of a Committee of Operation, in 
which the contractor and ECOPETROL 
would have an equal vote. 

Subsequent to the issuance of these 
guidelines, a number of companies submit- 
ted proposals for joint exploration /exploita- 
tion ventures in the llanos reserve area 
and by yearend ECOPETROL had an- 
nounced the winning bids. Continental Oil 
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Co. in partnership with Shell Oil Co. (U.S.- 
based member of the Royal Dutch/Shell 
Group) was declared the winner of three 
of the blocks available. Two blocks were 
won by International Petroleum Colombia, 
Ltd., (ITROCOL) and one block each was 
won by BP Colombian, Inc., and the Super- 
ior Oil Co. of Colombia in partnership with 
Sun Oil Co. and Signal Companies, Inc. 
No bids were received on an eighth block. 

Earlier in 1970 ECOPETROL awarded a 
contract for a joint exploration/exploitation 
venture covering an area in the Middle 
Magdalena Valley to Socios Petroleros de 
Colombia. This company is owned by Her- 
rera International de Colombia, Ltd., AI- 
pine/Andean Oil Corp. and Monoil Co. 

Exploratory drilling declined sharply in 
1970, but development activity, mostly in 
the Putumayo area, increased. Data on 
drilling activity and results were as fol- 
lows: 


1969 1970 
Wells drilled: 
Exploratory: 
HT number 9 3 
P e do- 22 15 
Sub total do 31 18 
Development: 
!! nce do 20 39 
CC P 1 
Injection do C 
F do- 6 2 
Subtot al do- 31 42 
Otel cesse 989 
Footage drilled. ........... feet.. 430,180 404,898 


A new 30,000-barrel-per-day crude oil 
distillation unit was completed at ECOPE- 
TROL' Barrancabermeja refinery by the 
end of 1970. The addition of this unit 
raised the refinery's rated crude through- 
put capacity to 105,000 barrels per day. In- 
stallation of a paraffin unit was nearing 
completion at the Barrancabermeja plant 
at yearend. 

Following several demonstrations in the 
Department of Nariiio, including the occu- 
pation and shutdown of the Tumaco crude 
oil export terminal in connection with the 
choice of a refinery site in the western 
part of the country, the Government is- 
sued a decree during October 1970 calling 
for the construction of a 75,000-barrel-per- 
day plant at Tumaco. It was also specified 
that crude oil from the Putumayo oilfields 
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would not be refined elsewhere in Colom- 
bia and that a smaller refinery to be con- 
structed later in the Department of Valle 
would obtain its feedstock elsewhere. The 
Tumaco refinery is to be owned and oper- 
ated by ECOPETROL. 


In 1970 ECOPETROL announced its de- 
cision to become involved in the distribu- 
tion of refined products. It indicated a 
desire to form an association with an exist- 
ing distributor and to set up a chain of 
gasoline service stations as ECOPETROL 
outlets. To this end, ECOPETROL made 
an offer of association to each of the coun- 
try’s three products distributors: Esso Co- 
lombiana S.A., TEXPET, and Codi-Mobil. 


The trans-Andean crude-oil pipeline 
from the Orito field in the Putumayo area 
to the port of Tumaco, owned by Gulf 
Oil Co. and TEXPET and operated by the 
latter, was shut down for a total of almost 
8 weeks during 1970. Landslides in Cafion 
Sucio during February and August caused 
breaks in the pipeline that required more 
than 1 and 2 weeks, respectively, to repair. 
The longest shutdown in pipeline opera- 
tions occurred when the Tumaco export 
terminal was shutdown for a month by 
protestors. Both the terminal and the pipe- 
line resumed operations during the latter 
part of October following the Government 
decision to construct a new refinery at Tu- 
maco. 


The Puerto Salgar-Cartago refined prod- 
ucts pipeline, owned by ECOPETROL, re- 
portedly became fully operative over its 
entire length around the beginning of 
1970. This 210-kilometer line laid with a 
combination of 6-and 8-inch pipe has a ca- 
pacity of 20,000 barrels per day. Elevations 
along this line vary from 650 feet at 
Puerto Salgar to 12,329 feet at the Páramo 
de Letras crossing of the Andes; it is re- 
ported to be the world's second highest 
pipeline in operation. The Puerto Salgar- 
Cartago pipeline links ECOPETROL'Ss Gal- 
án-Puerto Salgar products line with the 
Buenaventura-Cartago line of Oleoducto 
del Pacifica, S.A., and makes possible the 
transport of refined products via pipeline 
from the Barrancabermeja refinery all the 
way to the country's west coast. Previously, 
the western part of Colombia had to be 
supplied with products shipped by tanker 
from Mamonal via the Panama Canal to 
the port of Buenaventura. 
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Several petrochemical facilities were 
under construction in 1970. Among these 
was ECOPETROL’s aromatic hydrocar- 
bons plant, located adjacent to the Bar- 
rancabermeja refinery. This plant will 
have an annual production capacity of 
23,000 tons of benzene, 20,000 tons of tol- 
uene, and 36,000 tons of xylenes from naph- 
tha. The processes to be used have been 
licensed by the UOP Process Division of 
the Universal Oil Products Co. of Des 
Plaines, Ill. Among the processes involved 
are platforming and sulfolane extraction 
for the production of high-purity, nitration- 
grade aromatics, hydeal hydrodealkylation 
for the catalytic conversion of toluene and/ 
or xylenes to benzene, and hydrar hydro- 
generation for the catalytic saturation of 
benzene with hydrogen to produce equival- 
ent purity cyclohexane. 

ECOPETROL was also in the process of 
erecting a plant adjacent to the Barranca- 
bermeja refinery for the output of ethylene 
and propylene, raw materials for the man- 
ufacture of polyethylene and polypropy- 
lene. This plant's capacity for production 
of ethylene and propylene will be approxi- 
mately 19,000 to 10,000 tons per year, re- 
spectively. The ethylene will be used by 
the 15,000-ton-per-year, low-density poly- 
ethylene plant of Poliolefinas Colombianas, 
S.A., a company owned jointly by ECOPE- 
TROL and The Dow Chemical Co. 
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Construction neared completion during 
1970 on a caprolactam' plant at Barran- 
quilla, which was being erected as a result 
of a petrochemical integration agreement 
between Colombia and Venezuela. ECOPE- 
TORL and Instituto Venezolano de Petro- 
quimica (LV.P), a Venezuelan Govern- 
ment-owned company, will each have a 
45-percent share in the venture, and a 
Netherlands company will have the re- 
maining 10 percent. Principal feedstocks 
for this plant will be cyclohexane from 
ECOPETROL's Barrancabermeja aromatic 
hydrocarbons complex and ammonia from 
an LV.P. plant in Venezuela. Planned ca- 
pacity for the Barranquilla plant is 16,000 
tons per year of caprolactam and a by- 
product output of 4.3 tons of ammonium 
sulfate per ton of caprolactam produced. 
Plans call for installing the necessary 
equipment for the conversion of the am- 
monium sulfate into marketable fertilizer. 

Early in 1970 it was announced that a 
polyvinyl plant at Cartagena, owned by 
Petroquímica Colombiana and Diamond 
Shamrock Oil and Gas Co., would be ex- 
panded to produce approximately 14,000 
tons of vinyl chloride monomer per year. 
This expansion project also involves the 
installation of facilities to produce about 
23,000 tons of ethylene dichloride per year. 
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Table 5.—Colombia: Ownership, crude oil production, and refining capacity 
of companies holding petroleum concessions as of July 1970 


Refining 
Crude oil capacity 
roduction as of Dec. 31, 


Principal ownership Nationality of uring 1970 1970 
Company ! or affiliation ownership (thousand (thousand 
42-gallon 42-gallon 
barrels) barrels 
daily) 
Antex Oil and Gas Co., Inc.. 9 del Atlántico Colombian / United VO eee ee 
S. citizens. States. 
Chevron Petroleum Co. of Standard Oil Co. of United States PESE 10,560 3 .......... 
Colombia. California. 
Colombia-Cities Service Pe- Cities Service Co.. doce 3,908  .........- 
troleum Corp. (COL- 
CITCO). 
Colombia Gulf Oil Coo Gulf Oil Cord dcl e ecc nee 
Colombian Petroleum Co. Mobil Oil Corp. and Texaco, ....do............ 7,851 4 
(COLPET). Inc. 
Empresa Colombiana de Pe- Colombian Government..... Colombia.......... 9,624 105 
tréles (ECOPETROL). 
International Petroleum Co- Standard Oil Co. (New Jer- United States 55 
lombia, Ltd. (INTER- sey). 
PU: 
John W. Mecom........... John W. Meco m Dec p ͥͥ 
1 Petroleum Colom- Marathon Oil Coo )))!!! y 8 
Phillips Petroleum Co Phillips Petroleum Co .... G;”)... 8 
Provincia Petroleum Co International Petroleum Co- United States / A 
lombia, Ltd. and British British. 
Petroleum Co., Ltd. 
Shell-Condor, S.A. A Royal Dutch/Shell Group... British/Dutch..... e 
Sinclair Colombian Oil Co... Atlantic Richfield Coo United States 
Tennessee Colombia, S.A. Colombian citizens and Colombian /United C 
(TENNECOL). Southdown, Inc. States 
Texas Petroleum Co. Texaco, Ine. United States 8,831 8 
(TEXPET). 
Texas Petroleum Co. and ons Inc. and Gulf Oil ne ISAO a 22:2 les 28,974 
Colombia Gulf Oil Co. Cor 
The Superior Oil Co. of Co- Superior Oo cc ceed wed [Tc AAA 
lombia. 
Jö§;Oꝛv ... t LLL a EU E 179,594 168 


! Companies appearing in this column are limited to those listed as concessionaires in official records and 
RE pipa dat 98 official lists exclude firms which have obtained a participating interest from concession 
olders of recor 


The Mineral Industry 


of the Democratic Republic of the 
Congo (Kinshasa) 


By Harold J. Schroeder 


In 1970 the Congo (Kinshasa) was the 
fifth ranked country in production of cop- 
per, and the income derived from that 
production furnished the foundation for 
the Congolese economy. The Congo re- 
mained the largest producer of cobalt and 
industrial diamond in the world. Other 
minera] output of importance included 
zinc, gold, germanium, manganese, tin, and 
columbium-tantalum. To these must be 
added the initiation of oil production in 
1970 from an offshore well, which promises 
an entirely new dimension in Congolese 
economics. 

Katanga Province is by far the most im- 
portant mineral producing region in the 
Congo. All of the copper mines, with asso- 
ciated cobalt, zinc, and germanium produc- 
tion aré located in Katanga. La Générale 
Congolaise des Minerais (GECOMINES) , a 
Government-owned company, was the sole 
producer in 1970. However, a joint Japa- 
nese-Congolese concern, Société de Devel- 


PRODUCTION 


The available data on mineral 
production and trade are shown in the fol- 
lowing tables: 


oppement Industriel et Minier du Congo 
(SODIMICO), was formed in 1969 and has 
been developing a copper property for 
scheduled 1972 output. In addition, a con- 
sortium of American, British, French, and 
Japanese companies, and a Canadian com- 
pany are actively investigating copper min- 
ing opportunities in Katanga Province. 

Mining in Kivu Province is comprised 
mostly of small-scale operations producing 
tin, gold, tungsten, columbium-tantalum, 
beryl, and manganese. The major compa- 
nies in the area are Syndicat Minier de 
lEtain (SYMETAIN), Kivumines, Com- 
pagnie Belge d'Entreprises Miniéres (Cob- 
elmin), and Compagnie Minière des 
Grands Lacs (MGL), moderate-sized affili- 
ates of the Brufina and Empain financial 
groups in Belgium. Sociéte Miniére-Union 
Carbide-Somikubi (SOMUCAR), 5l-per- 
cent-owned by Union Carbide, has a co- 
lumbium-tantalum deposit under develop- 
ment. 


AND TRADE 


1 Physical scientist, Division of Nonferrous 
Metals. 
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Table 1.—Congo (Kinshasa): Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Be l] concentrate, gross weightůt oe 144 130 
Cadmium un pis ter production Meu Erud 320 r 816 260 
oba 
Mine output, metal content 10,562 10,596 18,958 
Refinery producti VCC MERE Ee MEO PON 10,54 r 10,596 18,874 
S senen e ERE PERre PEE idem CS 11 88 14 
opper: 
Mine output, metal content.............. JJ RUMOR NES 827,000 356,906 885,679 
Blister and leach cathodeennnnn «kk 826,500 363 i : 
Benned. oc tee cee espe E Ee . ; 182,291 189,600 
Germanium, content of concentrates_..........-.....-.--..- kilograms r 11,825 NA 
C6 TORUM: troy ounces.. 169,975 175, 804 177, 128 
Manganese ore and concentrate, gross weight___..........._._-_-__---- 821,811 ,429 846,950 
Rare earth metals, monazite concentrate, gross weight NA 178 148 
Silver Pocd dc p al cec ͤ edel ica thousand troy ounces.. 2,189 1,896 1,709 
Mine cuts metal content long tons.. * 6,165 r 6,542 6,845 
Smelte primary %) alui DLL OM 8 do.... 1,892 r 1,851 1,374 
Tungsten yet output, metal content.............--..----..---.------ r 86 r 148 A 
Mine output, metal eonten teu 126,529 94,558 105, 082 
Metal. primary FUP apt MN SICHER NOTED RT 8 EM 2, 578 „732 750 
NONMETALS 
Cement, hydraulic. ..............................-..- thousand tons.. 294 822 e 884 
. 
UEM NM / ⁵ ⅛ ⁵ AA ⁵³ ĩðâ ROSE thousand carats.. 561 491 1,750 
Industrial. JJ; ik eaten a cau ELE 8 do.... 11,858 18,625 12,886 
r Duo CUL D ud Rus du zu Ee ru DE do.... 11,904 14,116 14,086 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous...................L- 2 Lll lll eee thousand tons.. 71 66 102 
Petroleum refinery products: 
Gasoline eme rus thousand 42-gallon barrels. . 691 884 1,022 
Kerosine and jet fuel. .............. 2... eee ee do.... r 421 578 572 
Distillate fuel oillwꝰ'.kUuu Mn do 1,006 1,180 1,892 
Residual fuel oil... 22 cies hee 8 do.... 1,595 1, , 898 1,764 
Lübricants oie Ae ek O.... 126 = sa 
Othar- f — 10 9 13 
Refinery fuel and lossennnns . do 248 354 266 
(uoc) m —————— A —À € do 4,097 4,898 4,959 
Estimate. P Preliminary. r Revised. NA Not available. 
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Table 2.—Congo (Kinshasa): Apparent exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum scra zd 50 All to West Germany. 
Copper: 
Ü·Ü¹eu ³ A bns ae 460 All to Italy. 
Metal: 
SOAD cee Seto y ⁰ ee 185 899 France 187; West Germany 121; 
Belgium-Luxembourg 101. 
Unwrought: 
Unrefined......................- 6,232 2,444 France 2,424; Italy 20. 
Refined... ß Lieu 80,778 79,004 Italy 36,546. 
Unspecified ad and/or re- 
OG) PEE AAA 8 226,622 245,725 All to Belgium-Luxembourg. 
Semimanufacturea...................- 204 m 
Iron and steel scrap....................-....-- 1,522 5,146 Italy 4,041; Spain 1,105. 
Manganese ore, gross weight___.--------------- 100,945 274,977 United States 98,860; Belgium- 
Luxembourg 81 469; Norway 
57,225. 
Tin: 
Ore and concentrate, gross weight 
long tons 7,602 7,285 Belgium-Luxembourg 4,552; 
Netherlands 1,616; Spain 1,117. 
Metal unwrought..................- 0.... 1,827 1,777 Allto Belgium-Luxemb ourg. 
Tungsten ore and concentrate, gross weight. 164 117 West Germany 66; United Kingdom 
27; Belgium-Luxembourg 24. 
Uranium and thorium ores. .. value, thousands E $142 All to France. 
e: 
Ore and concentrate 72,577 72, 679 R 62,707; 
Metal unwroughhtet 42,251 57,440 West Germany 19,311; Be 
Luxembourg 18 088; Uni d 
States 9, 
Other: 
Ores and concentrates n.e.s. 
value, thousands.. $1,895 $1,286 Belgium-Luxembour 11 $683; 
United States $60 
Metallurgical residues containing recoverable 
metalla. nein epe e cee es EU. 384 722 West Germany 628. 
Metals, nonferrous n.e.s., unwrought and 
semimanufacture s 212,777 214,953 Belgium- Luxembourg 11, 058; 
apan 8,438. 
NONMETALS 
Asbestos, crude... .......... 2... LLL cll ll... 272 ae 
Diamond: 
Gem- .------------------ value, thousands.. $31,182 $48,966 United Kingdom $43,8 
mae ]⁰¹ do.... $1,465 $1,462 Italy $1, 098: United States $333. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Partly refined oil 
oe 42-gallon barrels. . 76 xm 
Refinery produc 
Distillate fuel | R rc eee dd do.... "EN 150 All to Belgium-Luxembourg. 
Residual fuel oil. do- 650 713 e 687; 


Portugal 2 


1 Compiled from import data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 


France, 


Portugal, 


est Germany, Greece, Iceland, Ireland, Italy, Ja 


an, the Netherlands, New Zealand, Norway, 
ingdom, the United States, and Yugoslavia. 


i quantity listed for 1968 valued at $47,634,000; quantity listed for 1969 valued at $60,101,000 


Spain, Sweden, Switzerland, Turkey, the United 
? Partial puros; 


an additional unspecified 
1968 quantity and $9,948,000 for the unre 
unspecified quantities was credited to the 


(Africa), Walker and Company, New York, 1971, pp. 462—464 


9 


uantity was reported in sources, which gave a value of $4,680,000 for the unreported 
orted 1969 quantity; by far the a part of these total values for 
nited States in both 1968 and 19 


Source: Statistical Office of the United Nations. 1968 3, 1009 Jun to the World Trade Annual. V 
Walker and Company, New York, 1970, pp. 650—653 


Erud C, : 


Supplement to the World Trade Real: V. 
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Table 3.—Congo (Kinshasa): Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum metal and alloys, all form 2. cl LLL LL oe 667 524 
Copper metal and alloys, all forms............---_22------- eee eee 80 247 
Iron and steel: 
Pig iron and ferroalloyy³«¹½hhhhhhh)hhhhhhkhhhn LLL eee 149 
Steel semimanufactures. |... ... 2 LL LL LLL LL LLL 2c LL LLL LLL LLL Le eL 2 Le LL Lll. 65,651 92 , 422 
)))) een ease Sa eae LA Ld lp Mu e EM cues 69 
Metal and alloys, all forms... ............ 2. c 22 c ccc eee 140 126 
Silver crude and artly , ccc ENRE value, thousands. . $201 $61 
Tin metal and alloys, all formen long tons.. — 15 
Titanium ² ⁵]ꝗ0⁵]///// ⁵ ⁰ •².( ³ Ä ſͤ ͤ ĩ Addddd/ddàãddddd E ML LE 275 834 
Zinc metal and alloys, all formnmne·meeeuunu un = 78 
Other metals and alloys n. e. s., all form —§mn lll lll LLL c LL Lll... 104 E 
NONMETALS 
J)) ĩ O eee eeu y 1,701 794 
Cement, ahr lle e.. SEE MM a did 0 2,068 
Clay P phigh chap 
ODICITGClOCY <2 ⁵˙”ͥ¹Nq²ſ ³¹Ü¹dm¹ on · MD DII 1,088 2,917 
Helractory o2 ũ ñ ũnũ[G ec ke tee vx... . oe Loa CE 1,428 1,641 
Diatomaceous earth... -.....-- 2 LLL LL LLL LL LLL LL LLL LL ne ee eee ene eee eee 482 380 
Fertilizer materials: 
Crude, natural, phosphaticdgckcõꝶ kk «ß 1.275 E 
Manufactured: 
NIFOPeDOUS. o ß d p eat dE 4,879 8,090 
r ek ee doen i secca edi dee E 1,978 8,565 
Mixed and unspecified. -........--.-------------..-------------------. 8,452 4,020 
G e, ß , e „000 7,500 
Jö T.... eee cee eee ese 1,768 1,587 
: ents, mineral, iron oxideeeeen·n·n·nnnnnnunn nnn 208 us 
Slag and other nonmetal bearing metallurgical residues 168 150 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coal briquets =. 2.2255 cc un e e Ee LU Ed 70,837 9,387 
))))!!! ³ A E AE 20,087 - 
Petroleum refinery producta: 
l soe eio AAA Ei edipi thousand 42-gallon barrels. . 16 oe 
Kerosine and Jet fuel. .2.-<.< ics cocco ee A re com rec er EE-uceS e enn do- 8 
Distillate uel ⅛ ⅛ ᷣͥůu jn ⁰⁰¼ y SES CT a TEES O.... 80 57 
Fl ³oÜ¹0m / Seca ⁵ 8 do- 84 25 
Liquefied peoleunmn ggg f»G AA... mu E ETAT 8 4 zc 
Ol oh EMEN T" eee es ee ote oe 8 84 64 


1 Compiled from export data of Australia, Austria, Be 


France, West Ge 


rmany, Greece, Iceland, Ireland, Italy, 
Portugal, Spain, Sweden, Switzerland, Turkey, the United 


um-Luxembourg, Canada, Denmark, Finland, 
apan, the Netherlands, New Zealand, Norway, 
ngdom, the United States, and Yugoslavia. 


Source: Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual. V. 8 (Africa) 
Walker and Company, New York, 1970, pp. 654-672; 1969 Supplement to the World Trade Annual. V. $ 
(Africa), Walker and Company, New York, 1971, pp. 465-478. 


COMMODITY REVIEW 


METALS 


Cobalt.—Production of  cobalt—14,000 
tons, 32 percent greater than in 1969— 
came from GECOMINES copper operations 
in Katanga. The company operated eight 
mines with most of the copper-cobalt ore 
produced in the western area of the prov- 
ince near Kolwezi. Three open pit mines, 
Kamoto, Musonoi, and Ruwe, and one un- 
derground mine, Kamoto, under develop- 
ment, accounted for the total output. 
Total ore feed from the mines to concen- 
trators and washing plants was about 10 
million tons. GECOMINES operated two 
hydrometallurgical plants, Luilu and Shi- 
turu, where approximately 75 percent of 


the copper and all of the cobalt was elec- 
trowon. Increased capacity installed at Shi- 
turu accounted for the increased output. 
The ore is roasted and leached to extract 
copper and cobalt. The cobalt is precipi- 
tated from solution following precipitation 
of iron and copper. The cobalt precipitate 
is redissolved, and the cobalt is electrode- 
posited. A third Dorr Fluo-Solids roaster 
was being installed at the Luilu plant and 
was expected to be on stream by January 
1972. The new roaster will nearly double 
the throughput of copper-cobalt concen- 
trate from the present 370 tons per day to 
720 tons per day. The principal feeds to 
the Luilu plant were sulfide and oxide 
concentrates from the Kamoto and Kolwezi 
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concentrators. The sulfide concentrate con- 
tained 43 percent copper and 2.5 percent 
cobalt, and the oxide concentrate con- 
tained 24 percent copper and 2 percent co- 
balt. 

Columbium-Tantalum.—SOMUCAR com- 
pleted construction of its plant for treat- 
ment of pyrochlore ore at Bingo, in Kivu 
Province. Production was planned for 1970, 
but technical difficulties delayed startup 
operations. The plant is expected to be in 
production in 1971. 


Copper.—GECOMINES accounted for 
the total metal output of 385,700 tons, an 
increase of 8 percent over 1969. Additions 
to the Kambove concentrator and the Ruwe 
washing plant completed in October con- 
tributed to the greater output and were 
part of a 5-year expansion program de- 
signed to increase GECOMINES annual 
copper-producing capacity to 460,000 tons 
in 1974. 

SODIMICO, a joint Congolese-Japanese 
concern, announced discovery of copper 
ore in the Kinsenda area of Katanga Prov- 
ince. The company plans to develop two 
mines, Musoshi and Tshinsenda. SODI- 
MICO estimates ore reserves at Musoshi of 
100 million tons, averaging 2 to 3 percent 
copper, and an estimated 35 million tons, 
containing 5 percent copper, at Tshin- 
senda. Plans at Musoshi, where work was 
in progress, call for a concentrator to pro- 
duce a 36-percent copper concentrate. The 
concentrate will be railed to Beira, Mo- 
zambique, for shipment to Japan. Produc- 
tion is scheduled for 1972 at an annual 
rate of 53,000 tons of copper. The Tshin- 
senda underground mine is scheduled for 
production in 1976. 

Société Internationale des Mines du 
Congo and Société Congolaise du Tenke- 
Fungurume (SIMICO/SOCOTEF) was 
formed in September by a consortium of 
five companies and the Congolese Govern- 
ment. The companies comprising this con- 
sortium are Amoco Minerals Co. (a subsid- 
iary of Standard Oil Co. of Indiana), 
Charter Consolidated, Ltd., of London, 
Mitsui & Co. Ltd., Bureau de Recherches 
Géologiques et Miniéres (BRGM) of Paris, 
and Leon Tempelsman & Son, Inc., of New 
York. Prospecting and development rights 
have been granted in two areas of Katanga 
Province, one of which contains the known 
copper deposits of the Tenke-Fungurume 
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locality; the other area is an unprospected 
region of 25,000 square kilometers. 


Falconbridge Nickel Mines, Ltd., has es- 
tablished an office in Kinshasa and is mak- 
ing a study of copper deposits around the 
Lufukwe River in Southern Pweto Terri- 
tory, Katanga Province. 


Manganese.—Société Miniére de Kisenge 
(SMK), a Congolese company wholly 
owned by Société Generale de Belgique, is 
the only source of manganese in the coun- 
try. Production was 346,950 tons of ore, 
containing 45 percent manganese, an in- 
crease of 11 percent over that of 1969. 
Output comes from two open pit mines at 
Kisenge, near the Angola border. The ore 
is crushed and blended to produce a uni- 
form quality ore and shipped by rail to 
Lobito, Angola, for final shipment to the 
United States and Europe for use in the 
steel industry. SMK has begun developing 
a third open pit mine and is considering 
construction of a new treatment plant for 
the production of a 90-percent concentrate. 
The higher-grade concentrate would be 
suitable for the chemical industry. 


Tin.—Cassiterite is produced in Katanga 
and Kivu Provinces. Congo-Etain, a Congo- 
lese company 50-percentowned by the 
Congolese Government and Compagnie 
Géologique et Miniére des Ingénieurs et In- 
dustriels Belges GEOMINES, operated four 
open pit mines near Manono, in northeast- 
ern Katanga. The ore is treated by crush- 
ing, washing, and concentration. The 
resulting concentrate is smelted at the 
Manono smelter, which produces ingots 
containing 99 percent tin. SYMETAIN, the 
largest producer in the country, operates 
mines in the Kalima and Punia areas, in 
the Maniema district, Kivu Province. Of 
the 13 operating properties, eight are small 
hand-worked sluice operations. Other tin 
producers were Enterprises Miniéres Con- 
golaises (EMC), which reopened the Bu- 
kena mine, Katanga, in 1970; Cobelmin 
and MGL; Kivumines; and Philipp Broth- 
ers Sobaki (Phibraki). Production of tin 
concentrate and metal totaled 6,345 and 
1,374 long tons, respectively, in 1970. 

Zinc.—Zinc production, from GECO- 
MINES copperzinc Kipushi mine, rose 8 
percent to 184,000 tons of concentrate con- 
taining 103,000 tons of zinc. The zinc con- 
centrate is sold to SOGECHIM, a union 
Miniére du Haut Katanga affiliate; sulfuric 
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acid is produced, and the roasted concen- 
trate is sent to Société Métallurgique du 
Katanga (Metalkat), another Belgian- 
owned company, for producing refined 
zinc. The concentrate accounts for all cad- 
mium and germanium output, and small 
quantities of copper, gold, and silver. 


NONMETALS 


Diamond.—Production of industrial dia- 
mond by Société Miniére de Bakwanga 
(MIBA) decreased from 18.6 million carats 
to 12.3 million carats in 1970. Production 
could be expanded, since annual capacity 
of the MIBA operations is 18 million carats. 
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Output of gem stones from the alluvial 
deposits in the Kasai field totaled 1.7 mil- 
lion carats, compared with 491,000 carats 
in 1969. 


MINERAL FUELS 


Petroleum.—In late 1970, Gulf Oil 
Corp., in association with Société Littoral 
Congolais (SOLICO) began producing at a 
rate of 1,800 barrels per day from a well 
sunk 10 miles offshore in a concession ob- 
tained from the Congolese Government. 
The Congo’s oil refinery near the mouth 
of the Congo River operated at capacity 
throughout the year. 


The Mineral Industry of Cyprus 


By E. Shekarchi ! 


The only mineral commodity of the Re- 
public of Cyprus significant in the world 
market continued to be pyrite, produced 
largely as a coproduct with copper. While 
production of gypsum, bentonite, chromite, 
salt, asbestos, and cement increased 51 per- 
cent, 43 percent, 39 percent, 19 percent, 18 
percent, and 9 percent, respectively, output 
of the main exchange earner, pyrite, de- 
creased 6 percent during 1970. Revenue 
from mineral products represented about 
31 percent of the total value of exports 
from the island in 1970, compared with 33 
percent in 1969. Cyprus Mines Co. of the 
Cyprus Mines Corp. (CMC), a U.S.-owned 
company headquartered in Los Angeles, 
Calif, was the most important mineral 
producer on the island in 1970. 

It was announced in June 19702 that 
the Common Market's Executive Commis- 
sion had recommended to the European 
Economic Community (EEC) Council of 
Ministers that an associate membership for 
Cyprus be considered concurrently with 
membership for Great Britain. Great Brit- 


ain is one of the main customers for min- 
eral products from Cyprus. 

Intensive prospecting for minerals con- 
tinued to be conducted by both the 
private sector and Government organiza- 
tions during 1969, the most recent year for 
which data were available. The Geological 
Survey Department, in cooperation with 
experts of the United Nations Special 
Fund, continued prospecting for copper in 
the west-central part of the island. The 
private sector, particularly CMC, drilled 17 
holes totaling 18,930 feet in an area north- 
east of their present operation. Hellenic 
Mining Co. Ltd. drilled 77 holes represent- 
ing a total of 49,868 feet. 

The average number of persons em- 
ployed on a daily basis in the mining in- 
dustry during 1970 was estimated to be 
5,000. | 

In 1969 the gross national product 
(GNP) of Cyprus based on 1968 dollars 
was $482 million, as per capita GNP 
reached a new high of $764.3 


PRODUCTION AND TRADE 


The available data on mineral produc- 
tion and trade are given in the following 
tables: 


1 Physical scientist, Division of Ferrous Metals. 

? Barclays Overseas Review. June 1970, p. 25. 

3 Where necessary, values have been converted 
from Crypus 5 (C£) to U.S. dollars at the 
rate of Cr =US§$2.40. 
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Table 1.—Cyprus: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Chromite ore and concentrattſee kk r 25,105 28,921 33,335 
Copper mine output, metal content aaa 222 :e r17,087 17,288 18,161 
NONMETALS 

S ⁰o¹Ü w⁰AAſſſſſſſſſ / ͥ d ueteri 19,817 21,706 25, 706 
Clays, crude: 

Bentonite tts aces cum e cua icm cL ³⁰--· E RUE. 9,215 9,181 13,101 

Other (unspecified)e hn 191,000 157,180 NA 
„ eee . . LET EE r 287,548 242,601 264,000 
Gypsum: 

/C§;à. ˙ rf ³⅛ - cease EM E EE EL 17,750 22,817 34.852 

ei ³o-A y 28,000 10, 318 9,0 
Eimern. ñq ) eme 94,000 100,000 108, 000 
Mineral pigments: 

I ³ͤ˙mVVXu＋mQ&m... ³ A uu Gua E oe 7 11 11 

IPP 0́h0ſͥ⁰ ⁰¶0GGçGdÿĩ/ͥ E E E E sedes Cue eie r 6,119 17,154 6,953 

Yelow oeh8f. c olco ³ dd ee pad Ls Ed E 650 451 
Pyrites: 

Gross kn an r1,049,968 926,865 870,548 

Sulfur content 22.3325. cece d r 8 508,673 437,151 424, 718 
/h ĩé0ẽUc0hhſtſée0ſ oe uc ³ ͥ dy 4, 816 5, 871 7, 000 
Stone, sand and gravel: 

Dimension stone, marble e4_______._.-..-..----------------------- 27,000 89,500 NA 

Crushed and broken building stone ° / 170,200 356,220 NA 

Sand and aggregate è ¢______.__..----_- eee thousand tons 1,600 1,682 NA 

e Estimate. » Preliminary. Revised. NA Not available. 


! In addition to the commodities listed, Cyprus produces other crude nonmetallic construction materials, 


but information is inadequate to make reliable estimates of output levels. 


2 Includes copper content of copper concentrates, cupriferous pyrite ore, and cement copper produced; 


excludes content of iron pyrite. 
3 Exports. 


* Estimates from Annual Report of Senior Mines Officer, Republic of Cyprus, for 1968 and 1969. 


Table 2.—Cyprus: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum scrap. pp 246 8,486 West Germany 8,867. 
Chromite F N 24.161 26,892 Austria 15,886; France 6,886. 
opper: 
Concentrate ll... -- r62,916 68,788 West Germany 45,915; Spain 11,441. 
/// 2 c ea eee r 11,58 9,563 All to West Germany. : 
Cuprous pyr ite 150,397 86,019 West Germany 80, 218; Netherlands 5,436. 
Metal scrap- zzz 494 32,897 West Germany 28, 344; Italy 4,301. 
Iron and steel: 
S ˙àꝛĩ¹ ³ AA gb 4,370 6,699 Greece 3,386; Italy 3, 305. 
Semimanufactures: 
Universals, plates, and sheets. . Gi unisce 
Tubes, pipes, and fittings. ..... 148 472 Libya 354; Malta 114. 
Lead scrap................-...--...-- 482 486 West Germany 185; Belgium 128. 
onc y) d 85 45 Spain 36; United Kingdom 6. 
er: 
Ash and residues bearing nonferrous 
metals n. e. 582 
Waste and scrap of base metals 17 29 Greece 28. 
NON METALS 
Asbestos, erudee nn r 17,897 19,144 United Kingdom 5,635; Denmark 5,007; 
Austria 1,640. 
CC ö§Üö;—˖̈ñũ ĩðâ e dE 800 ....... 
Clays and products: 
fractory minerals n.e. s 9,179 9,747 Israel 9,182. 
Products, nonrefractory..... value.. $386,965 ....... 
GYPSUM -asc ! 8 r 10,752 9,025 All to Lebanon. 
Lime- -ocre Dae ere ea 8 1,898 1,971 Do. 
ene mineral (ocher, red umber, 
urnt umber)_--------------------- 7.2 9,480 United States 6,211; United Kingdom 2,378. 
Pyrites unroas tell r 815,246 847,469 Italy 307, 614; Netherlands 258,647. 
Gravel and erushed stone 1,213 1,880 Israel 936; Libya 444. 
r Revised. 


1 Includes reexports. 


Source: Cyprus Department of Statistics and Research, Ministry of Finance. Statistics of Imports and 


Exports, 1969. Nicosia, 1970, 414 pp. 


THE MINERAL INDUSTRY OF CYPRUS 


Table 3.—Cyprus: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
METALS 
Aluminum including alloys, all formdmdʒmddwmnmn w nw „„ r 796 795 
Copper: 
Copper sulfate (including alums) and persulfates_________........--.-.---.---- 498 956 
Metal including alloys, all form 4 r 137 136 
Gold including platinum-plated, unwrought and semimanufactures troy ounces... 15,788 15,408 
Iron and steel: 
OTRO oe 1A ALD c eu x Df E LAU e 1,047 1 
Pig iron N cast iron) and ferroalloy ss 408 601 
FCCCCC]]))Jh))hh)!!!. y ³ð A e s eq uS 1,287 82 
Se UAGLUPFOE oor lc cea eos IcU ⁵ ⅛ðò LC eee ee EE r 65,500 85,664 
Lead: 
Oxide AEE ee DUE t E E D ae ET MO ee EE 24 108 
Metal including alloys, unwrought and semimanufactures... s r 195 174 
Nickel including alloys, unwrought and semimanufactur es 12 5 
Platinum-group and silver: 
Silver and platinum ores___._._..........---.-----------------.- troy ounces. . 45 758 
Metal including alloys: 
Fatman ð do- 12 23 
SIVOR 2.0025 oes Di d c a ea ee a ae e E AE LE a LEE do 55, 547 96,412 
Tin including alloys: 
PaU- EEEE E EAEE et oe eee AL ⅛ a D pL E long tons 3,527 8,465 
Unwrought and semimanufactures.--_._.......---.-------------------- do r 718 381 
IhG/ĩ ²⅛˙”r»ù'Vſ ĩ ddddddddßdddddddkddddd eai ee 63 69 
Zinc: 
Oxide and peroxiddzé-zé:zeaz eee eee 12 37 
Metal including alloys, unwrought and semimanufacture s 477 475 
Other base metals ore and concentrate n.e.s_._........._---.---------------------- 82 2 
NONMETALS 
Abrasives, natural, n.e.8.: 
ice, emery, natural corundum, et᷑tcCcklk..k.k... „„ 239 8 
Grinding and polishing wheels and stone value. $61,817 $78,224 
Barite dee. ³oð-»m- ccs 90 483 
Comont ↄ a eee p e ee ee E 8E r 5,523 42, 874 
C cedro cC m; yd xx E ere ee CLE 230 NA 
Clays and products (including all refractory brick): 
/ oe eee a l4 ec mI DLE EE 1,429 4,412 
Products: 
Refractory (including nonclay bricks)............................- value $111,168 7,786 
NM 226 eons nce y ⁰ do.... $295,089 $428,376 
Diamonds, gem not set or strung. .___-________-____----__------------- ee do.... $4,082 $16,774 
Diatomite and other infusorial earth 75 
Fertilizer materials: 
e d d a ee eae ee ees mE LEE 106 22 
Manufactured: 
Niere :nllLocaudesedeccwidnvasxwuaceRenui xil tees secs r 48,085 42,017 
lll cutee lee anta esed LEE r 27,589 18,446 
n AN E N . ß te Lie te eet 592 910 
Other including mixeemMmadWa „„ 48,476 26,884 
Ammon. i.2.2l:nezde2cevetede ta t okie ooo x ee eee EE 65 15 
Graphite, natural... ß ero cU e . P vicc. 
nt ᷣ /d en Ese CEA CEA 646 869 
Pigments, mineral: 
Natural r ³ bets ³ A ce eee 207 282 
Iron oxides, processed___..._.._.-_--__-_-_.------_--- ~~~ eee ee eee 12 19 
Precious and semiprecious stones except diamond: 
C111§ĩ§ör0⁊ ⁵ ſꝗʒ d dy d en 8 value $9,338 $5,818 
Manne r d Les. omnes do $6,540 $15,288 
Salt and V d ee toa ees eke k mt 88 375 485 
Sodium and potassium compounds n.e.s_______..--_----------------------------- 278 481 
Stone, sand and gravel: 
Dimension stone 503 702 
Gravel and crushed roc“ b 85 
Sand, excluding metal bearing 84 46 
Sulfur: 
Elemental, other than colloidal and other 2,562 608 
ue ie ð ⁰ yd wa Lo rd ei ce 58 55 
Sulfuric acid, alunnn „„ 186 226 
Tale, steatite, nan ³ ẽoevBp . casque 61 115 
Other n. e. s., building materials of asphalt, asbestos and fiber, cement 4, 598 12,283 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. .......... 2 cL LL LLL LLL Lll 2222222 2222222222.2- r 8,926 1,716 
Coal including briquets, all graden r 199 181 
Coke and semicoke_._._.._____._-_.._-_-.-_____-__----- „„ 922 623 
Gas, hydrocarbon, manufacture „„ 17,213 18,185 
Peat including briquets and litter 22 85 


See footnotes at end of table. 
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Table 3.—Cyprus: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS Continued 


Petroleum: 


Partly refined. ß aid MM eC ROM S een 


Refinery products: 


Gasoline (including natural 
Kerosine and jet fuel...................--- 
Distillate fuel oill“w“UNTDD!d dd 
Residual fuel oil 
Fill 


Mineral jell 
Asphalt an 


r Revised. NA Not available. 
1 Less than 14 unit. 


Source: C 


ports, 1969. Nicosia, 1970, 414 pp. 


bitumen 
Other nonlubrican tn 


1968 1969 

. 42-gallon barrel 10 
Ena 8 do 1 1.219 
thousand 42-gallon barrels. . r 691 826 
2 8 do 498 292 
DD PR RM COH K do- 997 983 
PEERS Rea Ree penn aia do- 1,566 1,570 
MEER S PECORE do.... 40 

JJC ĩðↄð̊ T EEE do- 1 
JJC ORENSE: do 85 114 
J ĩͤ UE do- (1) 24 


rus Department of Statistics and Research, Ministry of Finance. Statistics of Imports and Ex- 


COMMODITY REVIEW 


METALS 


Chromite.—Exports of chromite in 1969 
increased by 11 percent compared with 
1968 exports. Australia remained the prin- 
cipal consumer, followed by France. Hel- 
lenic Mining Co. Ltd. was the only produc- 
er and exporter of chromite on the 
island, and production increased 39 per- 
cent in 1970, to a record 33,335 metric 
tons. Prospecting work for chromite miner- 
als during the year by an independent 
U.S. company did not produce favorable 
results. 

Copper.—Cyprus Mines Corp. was the 
largest producer and exporter of sulfide 
minerals. The company operated the Mov- 
rovouni underground mine, and the Skou- 
riotissa, Apliki, and Lefka open pit mines. 
It was reported that the Movrovouni mine 
is almost depleted and that CMC is consid- 
ering closing it to concentrate all its pro- 
duction efforts on opencast mining at the 
other sites. As a part of its development 
program in 1969, the company drilled 17 
holes, totaling 18,930 feet, in areas covered 
by their prospecting permits. 

The Hellenic Mining Co., Ltd., contin- 
ued to mine sulfide ore from the Kalavasos 
underground mine and the Mathiati and 
Meni open pit mines. Under the compa- 
ny's expansion program, development work 
has begun on an underground copper 
mine at Kokkinoyia, and it has drilled 77 
exploratory holes totaling 49,868 feet. Also, 
following an extensive geophysical survey, 
the company started stripping at Kampia 


mine and expects to begin production in 
1972. 

Cyprus Sulfur and Copper Co. produced 
pyrites from an open pit mine at Limni. 
The firm has started exploratory drilling 
on its new concession, and reportedly 11 
holes were drilled totaling 2,716 feet in 
1970. 

A newly formed company, Kambia 
Mines Ltd., assumed a number of prospect- 
ing permits from Cytechno Co. and under- 
took an extensive stripping operation in 
1970. Some high-grade iron-pyrite and cu- 
prous pyrite have been found, but, no de- 
tailed information on reserves or develop- 
ment plans was available by yearend. 

Pyrite.—Pyrite production decreased 6 
percent in 1970, owing to the drop of cop- 
per prices in the international market dur- 
ing the latter part of the year and the de- 
pletion of higher grade ore at the 
Movrovouni mine. 


NONMETALS 


Asbestos.—Cyprus Asbestos Mines Ltd. 
intensified prospecting activities during the 
year, and feasibility studies were made in- 
dependently by two teams of experts, So- 
viet and Canadian. The results of both 
studies indicated that enough long and 
short fiber asbestos reserves exist in the 
Troodos mountain region, to make a min- 
ing operation competitive in the interna- 
tional market. 

The United Kingdom remained the 
principal country buying Cyprus' asbestos 
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products during 1969, followed by Den- 
mark and Austria. Hungary obtains a large 
portion of Cyprus' asbestos on a barter 
basis. 

Production of asbestos reached a new 
high in 1970, with an 18-percent increase 
over that of 1969. 

Gypsum.—During the year United Gyp- 
sum Ltd. continued quarrying operations 
in the Psematismenos area, producing ap- 
proximately 24,000 tons of crushed gypsum. 
Most of the 4,000 tons of gypsum rock 
produced by Limassol Chemical Products 
was crushed and calcined for indigenous 
use, primarily in the chemical and plastic 
industries. 

Production of gypsum increased 51 per- 
cent compared with the 1969 output. The 
closing of the Suez Canal since 1967, which 
affected Cyprus’ export of gypsum, was 
completely overcome during 1970 by ob- 
taining new markets in the Middle East. 

Lime.—Kythrea Lime Co. and Akamas 
Lime Co. continued during 1970 as the 
two most important lime and crushed 
limestone producers in the country. Over- 
all production of hydrated lime decreased 
21 percent in 1970, compared with 1969 
output. 
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Petroleum.—The Cyprus Council of 
Ministers granted, in the early part of 
1970, both onshore and offshore, oil explo- 
ration rights in the area of Limassol at 
Akrotiri Bay to Cypriot Co. of Terrabayss. 
The details of the contract and duration 
of exploration were not available by year- 
end. The Government also announced that 
oil exploration rights were given to the 
local representative of the American Oil 
Exploration Co. (OXOCO) to prospect in 
the Famagusta area of eastern Cyprus and 
at Kyrenia in the northern part of the 
island.* Apart from the duration, 5 years 
of prospecting rights, no details of the 
contract were available by the end of 1970. 

Cyprus Petroleum Ltd. contracted with a 
British firm for the construction of an oil 
refinery at Lavanaca during 1970. The re- 
finery will have a 18,000-barrel-per-day 
throughput and is expected to be com- 
pleted by early 1972, at a cost of $17 mil- 
lion. Shell Oil Co. has 25.5 percent of the 
shares and also will have the management 
of the refinery. The other partners are 
British Petroleum Co. Ltd., Mobil Oil 
Corp. and the Cpyrus Government. The 
apportionment of shares of the latter part- 
ners was not available by the end of 1970. 


4 Petroleum Times. V. 74, No. 1892, March 


1970, p. 48. 
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The Mineral Industry 


of 


Czechoslovakia 


By Bernadette Michalski! 


The Czechoslovak economy burdened by 
the political and economic crises of 1968 
showed only a few signs of recovery in 
1970. The Government’s price freeze policy 
checked inflationary trends, and imbalances 
in foreign trade diminished. Computed on 
current prices, 1970 industrial production 
reportedly rose 7.5 percent over the pre- 
vious year. Fuel and power shortages con- 
tinued to plague the economy, with 1970 
production of electric energy reportedly 
only 4.5 percent over that of 1969 and fall- 
ing far short of the estimated 7 percent 
annual production growth rate required to 
satisfy expanding electric energy consump- 
tion. By yearend, a nuclear power develop- 
ment agreement was signed with the Soviet 
Union; however, early effects of the pro- 
gram will not be registered on the nation’s 
power grids until the late 1970's. 


Significant developments in the mineral 
industry during the year included the fol- 
lowing: the first full-year operation of the 
Italian-built Rudnany mercury smelter; lim- 
ited capacity expansion at major iron and 
steel plants; construction of additional pro- 
duction units for mineral fertilizer mate- 
rials and fertilizers; a record solid fuel 
output, largely attributable to increased 
labor productivity in mechanized colliery 
and pit operations; and the Czechoslovak- 
U.S.S.R. agreement for construction 
through Czechoslovakia of an international 
gas pipeline. This 28-billion-cubic-meter-ca- 
pacity pipeline will serve Czechoslovakia, 
East Germany, West Germany, Austria, 
Italy, and possibly France. 


PRODUCTION 


Official published data on Czechoslova- 
kia's 1970 mineral output were available 
for only a few commodities at the time of 
this writing. Available information on the 
industry's general performance indicates 
that production of most commodities prob- 


ably reached new highs in 1970, with in- 
creases believed to be achieved in the 
production of antimony and copper (metal 
content of ore mined) , mercury, fertilizers, 
magnesite, and solid fuels. 


TRADE 


Since no details of Czechoslovakia's 1970 
mineral trade were available at the time of 
this writing, Czechoslovak sources claimed 
that overall trade with other European 
Communist nations increased by 7 percent, 
compared with a 3-percent increase in 
trade with non-Communist nations, 

The following mineral commodity trade 
tables for 1968 and 1969 were compiled 
chiefly from trade returns of other nations, 
listing each country's imports from Czecho- 


slovakia as “exports of Czechoslovakia,” 
and each country’s exports to Czechoslova- 
kia as “imports of Czechoslovakia.” This 
policy has been adopted because of the in- 
complete nature of official Czechoslovak re- 
turns. It is believed that this method re- 
sults in a reasonable approximation of 
Czechoslovakia’s total mineral trade. 


: 1 Foreign mineral specialist, Division of Fossil 
uels. 
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Table 1.—Czechoslovakia: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 
METALS 
Aluminum ingot including secondary *.................. thousand tons 65 
Antimony: 
Mine output, metal ceontenttnnnluul᷑kssssssssss 600 
a les tal C ³· A 8 1. 200 
op 
Mine output, metal content kk E 1 4,670 
Metal including secondarzꝰꝶ Lll. l2... r 14,084 
Iron and steel: 
Iron ore, gross weight thousand tons.. 1,578 
Pig iron (including blast furnace ferroalloys )) do.... 16,918 
Ferroalloys, electric furnace kk do 100 
%%% ³⁰Ü¹iuꝛääq ³ͤ0d s um 5m 8 do.... 10, 555 
T ent semimanufactures_........---...-.--.~---.----------- do.... 178,554 
ad: 
Mine RA metal copntent......-..24nccc-9222 p DERE Sese r 6,980 
Metal inc uding Send tok ease eee essen Eaa r 17,885 
Manganese ore, gross weight.____.-.......-..-.-----------------.---- 86 ,000 
Mercury 3.3332 ꝛ ⁴ “ '; ⁊ͤ ⅛mKr a dE m DE 76-pound flasks.. 116 
Niekel metal, primary „ 800 
ST 32322222202 ] p HERE thousand troy ounces.. 1,100 
in: 
Mine output, metal content__._..........--..-.----..-.- long tons 162 
Metal including , ³oo-HSKꝛ Lese S cs do- 48 
Zinc mine output, metal content... kt r 9,850 
NONMETALS 
f] ⁵˙¹Ü¹¹uàuà ⁵˙¹U) ũ•ſ ]ĩ«2: de mm eee eo 6,500 
Cement, hx draulic——— . „ thousand tons 6,493 
Clays, PROTEUS , QUIERO do.... 841 
Fertilizer materials 3 
Nitr 5 nitrogen eon tent do- r 261 
Phosp 
hemes slag, P:Os eontennnXtetdd 10 ,802 
Other, Geenen. mec cmm ue 203,516 
iride cg e quu E 50, 000 
m and anhy 
Cru ))))!!“õã;öĩ§ĩV;ĩʃUtj³ md d eode thousand tona " 407 
C/ Ü suc d e e eam Es E E ccu 24 
Te wee and hydrated) *_............-...-....----.--.- do.... * 2,270 
WM FO C T8 do.... 2,150 
Clinker Noe Uu du d ED eR Pee er do.... 800 
rore V ——— P—————————— — — ——R 0,000 
Gross weight thousand tons.. 880 
Sulfur eontennett „ 00 161 
Otho tales ae o PE E E xxx 8 do.... r 207 
Stone, limestone and other calcareous__.._.........-.-----...--- do.... 16,841 
MINERAL FUELS AND RELATED MATERIALS 
Aep iait ane ⁰ RR 674, 720 
oal: 
Bituminoun sss thousand tons.. 25,927 
e ß. eee E Eat a rM do.... 70,885 
Ae cocus he ee oe le ns Sane do.... 4,050 
OUR) cis ese ae acie eee LI 8 do.... 100,812 
oke: 
From bituminous coal: 
Metallurgical occ. 2 ß ewe WM dE do.... 7,518 
r f E do- 89 
P/ o AAA as See tad — 1,926 
TOUR sce ozone ² ¼ ˙ ũm! n ² AA dee do 9,533 
Foppe ² mm e EE do 1. 808 
Foe briquets from brown coal. .....................-..2...2.2..- do.... 1, ,100 
88: 
Manufactured, all types... million cubic feet.. 226, 754 
Natural, marketedʒé/ 2. LLL LLL LLL ll ll ll... do.... ,000 
Petroleum: 
Crude: 
As reported thousand tons.. 205 
Converted *..........---.-------- thousand 42-gallon barrels.. 18,908 
Refinery products: 
FCC ˙ðÜ ees Se ee eet ee do 1,628 
Dll "ED do.... 19,560 
Lubricant o v ee au eae do- 81 


e Estimate. P Preliminary. r Re NA Not available. 


vised. 
1In addition to the commodities listed, Czechoslovakia also produces arsenic, gold, feldspar, 
uranium, a number of additional crude construction material commodities such as stone, sand an 


1969 
65 


600 
1,800 


4,920 
16,441 


1,569 
7,009 


97 
10,802 
8,565 
6,630 
20,145 
84,000 
435 


800 
1,100 


155 

69 
10,460 
7,000 
6,783 
343 
299 
4,196 


284, 650 
60, 000 


2 
e 17,000 
700, 000 


27, 068 
75,262 
75 


106, 405 


7,905 
29 
2,108 
10,042 
1,808 
240,174 
0 


210 
14,242 


1,728 
20,239 
791 


aphite, 
gravel, 


and other B products such as 3 and residual fuel oil, but available information is inadequate to 


make reliable estimates of output leve 
2 Excludes output by small producers. 


? Derived by subtracting reported metallurgical and gashouse coke from reported total coke output. 
* Data are presented only for those products reported in official sources; insofar as can be determined, 


Czechoslovakia produces: a complete range of petroleum refinery products. 
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Compiled on the basis of reverse trade 
data, Czechoslovakia's mineral commodity 
exports to non-Communist nations (in- 
cluding Yugoslavia) were valued in excess 
of US$227 million in 1969, about 41 per- 
cent above the previous year's level; the 
country's 1969 mineral commodity imports 
from these countries were valued at almost 
US$98 million, compared with approxi- 
mately US$96 million in 1968. 
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Mineral exports to the U.S.S.R. were re- 
ported at US$205 million2 in 1969 and 
imports, at US$537 million. 


2 Values have been converted from U.S.S.R. ru- 


bles to U.S. dollars at the rate of ] 


ruble — 


US$1.11; however, values are probably derived by 
negotiated agreement between the U.S.S.R. and 


Czechoslovakia, 
being more representative of a 


in the above figures 


resulting 
general range 


rather than actual world market price value for 
the mineral commodities. 


Table 2.—Czechoslovakia: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Oxide and hydroxide.....................- 
Men and alloys: 


Unwrought and semimanufactures 


Chromium oxide and hydrox ide 
Copper: 
Ore and concentrate 
Metal and alloys: 
Scra 
Unwrought and semimanufactures 
Iron and steel: 
Ore and concentrater 


Roasted pyr ite 

8 ³ð A Lees E eie thousand tons 

Pig rón uec y De ee eee do.... 

Ferroalloys.......................- do.... 

Steel ingots and other primary forms. do- 

Semimanufactures do- 
Lead: 


Ore and concentrate 
Metal and alloys: 


Metal and alloys: 
Scra 
Unwrought.........................- 


Platinum-group metals unworked and partly 


5 3 ar Sete ee value, thousands 
n: 
Ore and concentrate long tons 
Metal and alloys unwrought and semimanu- 
factures__...........-....-.---.-- do 
Titanium oxide s 
Tungsten: 


Ore and concentrate 


Metal, all form 
Zinc: 
Ore and concentrate 


Metal scrap on)) 

Metals, nonferrous n.e.s.: 
Ore and concentrate 
Waste and sweepings of silver and platinum- 
group metals value, thousands.. 


Ash and other nonferrous base metal bearing 


Metal unwrought and semimanufactures. .. . 


See footnotes at end of table. 


1968 


489 
8,826 
8,062 


497 
r 2,035 


r 615 
r 5, 535 
16 


66 
28 


114 
2,124 


1,292 


2.996 


20 
19, 360 


$128 
r 8,826 


1,679 


1969 


4,506 
1,134 
12,319 
280 
6,865 


954 
2,032 


12,111 
6,491 
41 

69 

32 

289 


2,998 


2,051 


150 
1,356 


618 
151 


10 


Principal destinations, 1969 


All to Austria. 


Austria 766; West Germany 165; 
Italy 152. 

Italy 3,206; West Germany 8,157; 
France 2,153. 

All to West Germany. 


West Germany 4,218; Spain 1,647. 


Austria 580; West Germany 424. 
All to West Germany. 


All to Austria. 


Do. 

Austria 36; West Germany 5. 

All to Yugoslavia. 

West Germany 10; United King- 
dom 7; Austria 7. 

West Germany 99; Italy 50; 
United Kingdom 46. 

West Germany 261; U.S.S.R. 
227; Poland 152. 


All to Belgium-Luxembourg. 


All to Denmark. 
West Germany 1,242. 


All to Austria. 
All to West Germany. 


NA. 

West Germany 940. 

West Germany 518; France 407; 
Japan 200. 


All to West Germany. 


All to Turkey. 
Sweden 726; France 265; Italy 220. 


United Kingdom 206; West 
Germany 180. 
All to West Germany. 


Poland 11,281; Yugoslavia 9,409; 
Belgium-Luxembourg 2,206. 

All to Austria. 

Do. 


United Kingdom $415; Switzer- 
land $128; West Germany $101. 


West Germany 5,834; Austria 
1,525; Belgium-Luxembourg 


West Germany 621; Sweden 90; 
United Kingdom 87. 
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Table 2.—Czechoslovakia: Exports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS 
Barite 222ͥͤͤͤ ³ĩ29A LM Mi DC. 360 = 
Cement, hydraulic thousand tons 151 209 Yugoslavia 181; West Germany 28. 
Clays and products: 
Crude: 4 
Bleaching clay 5..............-- do.... 2 3 All to Poland. 
Kaolin 2 do- 59 57 Poland 44; East Germany 18. 
Type not specified 2 . do- 324 340 West Germany 160; Yugoslavia 
45; Italy 36. 
Producta: 
Nonrefractory ...-------------- do.... 21 25 Austria 5; West Germany 5; 
Yugoslavia 5. 
Refractory...................- do 122 24 Sweden 11; West Germany 5. 
Feldspar, fluorspar and eryol ite 7 8,055 8 
Diamond, gem and industrial. . value, thousands 387 $298 Belgium-Luxembourg $271; 
nited Kingdom $27. 
Fertilizer materials: 
Crude phosphatic $......................- 20,000 4,000 Allto Hungary. 
Manufactured: 
Nitrogenou ss 62, 407 20, 878 Wot Germany 11,046; Yugoslavia 
Phosphatie 3... ---------------- 28 ,000 Ee 
Ammonia 3... ..............-.- 3 13,838 2,627 Austria 2,019; Poland 608. 
Gem stones, precious and semiprecious, except 
diamond.................- value, thousands. . $104 $130 Canada $64. 
C ⁰˙·wäm ĩ¾ͤom . ELI eee do- ae $40 NA. 
Magnesite . thousand tons 263 352 us 5 148; Poland 64; 
ungary 45. 
Mica worked 28 37 Italy 22; Yugoslavia 15. 
Stone, sand and gravel: 
Dimension stone crude and worked. ........ 42,115 86,112 Ms any 32,989; Nether- 
an ,128. 
Gravel and crushed rock. 54,110 142,649 Allto West Germany. 
S ôÜĩ;²ſu. r 8 10,489 9,928 All to Austria. . 
Tale DP 2,878 4,024 Poland 3,854; Yugoslavia 170. 
e MINERAL FUELS AND RELATED MATERIALS 
oai: 
Bituminouas .......... thousand tons 2,420 2,654 East Germany 887; Hung 570; 
Austria 861; Romania 195. 
Lignite 2... -------------------- do- 1,159 1,248 East Germany 1,209; Austria 29. 
Coke and semicoke ?.................... do 2,281 2,586 East Germany 706; Romania 


545; Hungary 811. 
Gas, natural and manufactured (including LPG) 


do- 118 86 Austria 75; West Germany 7. 
Petroleum: 
Partly refined oil 
thousand 42-gallon barrels.. 1,187 8,147 All to Austria. 
Refinery products: 
Gasoline do- 1,138 806 Austria 722; West Germany 84. 
Distillate fuel oil. .............. do.... 8,758 2,672 Switzerland 1,780; West Ger- 
many 888; Finland 53. 
Residual fuel oil................ do.... 1,404 2,116 All to Austria. 
Lubricants. ..................- do- 40 27 United Kingdom 23. 
e e esaMESSQES do- 447 613 Netherlands 197; West Ger- 


many 198; Austria 186. 
Crude chemicals from coal, gas or oil distillation’. 61, 524 61,081 West Germany 40,230; Italy 
12,155; France 8,235. 


r Revised. NA Not available. 

1 Because Czechoslovakia publishes only limited data on mineral commodity exports, this table has been 
compiled from a variety of sources. Except where otherwise noted, information is from the 1968 and 1969 
editions of Supplement to the World Trade Annual. V. 1 (East Europe), prepared by the Statistical Office of 
the United Nations and published by Walker and Company, New York. 

2 Statisticka Rocenka Ceskoslovenske Socialistické Republiky, 1970 (Statistical Annual of the Czechoslovak 
Socialist Republic, 1970). Prague 1970, 603 pp. 

3 m a tek to the World Trade Annual (See footnote 1) and official Polish trade returns (See footnote 5). 

4 Official Czechoslovak sources report the export of kaolin alone as follows: 1968-170,000 tons; 1969— 
249,000 tons. These figures are not included in the body of the table because they duplicate in part data pre- 
sented under the caption “Type not specified" which are from the Supplement to the World Trade Annual, 
m. ear 1 figures do not include shipments to Poland and East Germany which have been listed separately 
under kaolin. 

$ Glówny Urzad Statystyczny (Central Statistical Council). Rocznik Statystyczny Handlu Zagranicznego 
1968 (Foreign Trade Annual for 1968). Warsaw 1970, 458 pp. 

* Includes kaolin (See also footnote 3). 

? Includes 100 tons of cryolite to Poland (Agure from source listed in footnote 4); balance of figure is feldspar 
and fluorspar reported in Supplement to the World Trade Annual. ’ 

8 Hungarian Central Statistical Office, Statistical Yearbook 1969. Budapest, 1970, 395 pp. 


THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 


253 


Table 3.—Czechoslovakia: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate ? . thousand tons 


Oxide and hydroxide 23 do- 
Metal and alloys: 
S §ỹ§é[—ovũ⁴ ãͥ ðÜ wii m e cie 
Unwrought zi 
Semimanufactures: 2.22.22... 


Cadmium metal, all forms ( 
Chromium, chromite ore and concentrate 
thousand tons 


Copper: 
Ore and concentrate 
Metal and alloys: 
Unwrought ? i... 22.22. 2-2. .l ll. 


Semimanufactures: 2 LLL LLL. 


Iron and steel: 
Iron ore and concentrate... thousand tons 


ôö;éêuQ 88 do- 


Metal and alloys, all forms 2 . 
Magnesium metal and alloys, all forms . 
Manganese ore and concentrate. thousand tons 


Mercury 2................-..- 76-pound flasks.. 
Molybdenum metal and alloys, all forms 2 
Nickel metal and alloys, all forms ?............. 
Platinum-group metals and alloys unwrought and 


semimanufactures 2 value, thousands 
Silver inc alloys unwrought and semimanufac- 
.f. do 
Tin: 
Oxides 2L... iom RGebT ELE long tons.. 
Metal and alloys, all forms 2 do.... 
Titanium oxide ?............. 222.2222 2-2... 
Tungsten: 


Ore and concentrate 3222 


ne Dust (blue powder) 222 
Metal and alloys, all forms 24 


Other: 
Ore and concentrate 222:2:a:9 nd 
Metal and alloys n. e.s.: .. 


NONMETALS 
Abrasives, natural: 
Pumice, emery and natural corundum ?2_..._. 
Grinding stones ? 


ii LE eee eee weed 


Crude, natur owes 

Boric oxides and acid 22 
Cement ? 14. thousand tons 
saya, and products: 


Nonrefractory 7e 
Refractory 7e 


See footnotes at end of table. 


1968 


431 
10,181 
805 


r 47,194 
r 17,793 


174 
122 


947 
88,169 


r 10,291 


11,147 
37 


901 


75 
NA 


2, 684 


r 99,279 


r 26,295 
62 


672 
193 


86,906 
1,870 


10,338 


126 
r 4,131 


1969 


429 
9,000 
800 


60,231 
21,662 


42,017 
8,900 


10,716 
1 

706 
673 
9,759 
25,538 
1,600 
387 
3,510 
2 

16 
$209 


$1,545 


1,226 
993 


172 
29,229 
1,059 
11,100 
391 
13,275 


247 
2,042 


Principal sources, 1969 


Hungary 290; Yugoslavia 104; 
Greece 35. 
All from Hungary. 


All from Austria. 

U.S.S.R. 57,900. 

U.S.S.R. 15,500; West Germany 
8,856; Yugoslavia 1,880. 


U.S.S.R. 70; Turkey 60; Yugo- 
slavia 4. 


U.S.S.R. 37,800; Belgium-Luxem- 
bourg 1 ,800; West Germany 988. 

West Germany 6,202; Yugoslavia 
1,529; U.S.S.R. 900. 


U.S.S.R. 9,100; India 810; 
Sweden 372. 
All from West Germany. 


U.S.S.R. 701. 
U.S.S.R. 399; West Germany 
126; Poland 67; Hungary 35. 


Austria 1,878; Yugoslavia 790; 
Netherlands 549; France 

U.S.S.R. 25,000. 

All from U. S.S.R. 

U.S.S.R. 302; India 65; Morocco 


12. 
All from Spain. 
All from Austria. 
All from West Germany. 


NU Kingdom $104; Yugoslavia 


United Kingdom $392; Switzer- 
land $386; West Germany $371. 


United Kingdom et Denmark 
404; Yugoslavia 1 
Italy 619; est Germany 974. 


All from Austria. 


All from Belgium-Luxembourg. 
U.S.S.R. 23,000; Poland 11,765; 
Yugoslavia 2, 175. 


Finland 9,905. 
Belgium-Luxembourg 66; United 
Kingdom 25. 


West Germany 66; Italy 61; 
Austria 41. 

U.S.S.R. 16,607; Austria 3, 886; 
Canada : 

All from West Germany. 


All from Turkey. 

U.S.S.R. 370; Hungary 19. 
Yugoslavia 12,215. 

All from Italy. 


France 1,108; West Germany 674; 
Italy 373. 
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Table 3.—Czechoslovakia: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Diamond: 
Co loe cis value, thousands.. $70 $49 All from United Kingdom. 
Industrial ?. RH do.... $1,479 $1,741 All from Belgium-Luxembourg 
Feldspar and fluorspar ?....................... 1,020 6,310 West Germany 3,755; Yugoslavia 
Fertilizer materials: 
Crude, n 5 thousand tons 476 498 All from U.S. S. R. 
Manufactured 
Poor ous, N content......... do.... 85 86 U.S.S.R. 61; Austria 23. 
tic, P20, content do.... 291 828 U.S.S.R. 190; Lebanon 14; 
United Arab Republic 8. 
3 K :O, equivalent do 482 459 East Germany 406; U.S.S.R. 52. 
Gem stones, precious and semiprecious except 
diamond value, thousands $51 329 NA. 
Graphite, natural ĩꝶN 2... .... 2 lll Lll... 481 638 U.S.S.R. 349; West Germany 289. 
/ ð·rdAqA ͤ AAA 3, 136 3,441 All from Poland. 
11 ⁰¼( . S 39,575 104,519 Do. 
Magnesite 5... oe coe ⅛ m m. v ! „000 „515 Turkey 3 000; Austria 515. 
Mica worked I—Z——eꝛet 14 11 All from Switzerland. 
Pigments, mineral, iron oxides: 2,841 2,076 All from West Germany. 
Eyr te, sulfur content of thousand tons 31 U.S.S.R. 20; Yugoslavia 5. 
"Rod JJ E AEE S ðè K 11,882 40,399 All from Poland. 
J)öͤÜàP d 88 16,419 16,8038 Do. 
Stone, sand and gravel: 
Dolomite 5.2... 02- ecu wEDSesetaREesERE 8,095 T. 
and quartzite ?._-........-....---.- 2,191 1,500 All from West Germ 
rushed stone and gravel ?__.....-....---- 2,801 2.568 Austria 1,660; Denmark 908. 
Dimension stone worked ꝶ .............. 196 535 All from Italy. 
NOM Sand... r mersa dE ae 1,965 All from West Germany. 
ur: 
Elemental, all forms thousand tons 287 267 Poland 208; U. S. S. R. 59. 
Sulfuric acid 2 26. do- 68 47 Ms S.R. 43; Poland 3; Yugoslavia 
Other E UnspeciBed crude nonmetals 8,075 492 West Germany 335. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen *.......................- 58,995 51,667 All from Hun 
Carbon black 1... 9/614 — 13,675 U.S.S.R. 5,100; Yugoslavia 
8,027; Italy 2 824. 
Coal, anthracite and bituminous. thousand Ionas: r 4,628 4,624 U. S.S.R. 2 663; Poland 1 ,961. 
Coke and semicokee 59 81 All from U.S.S.R. 
Gas, natural................ million cubic fest- 20, 744 981,880 Do. 
Petroleum 
Crude.......... thousand 42-gallon barrels.. 57,404 68,906 Do. 
Refinery produc 
Gasoline do- M 97 Yugoslavia 61; United States 36. 
Kerosine and jet fuel 22. OLcus 97 59 West Germany 46; Yugoslavia 13. 
Lubricants do 295 337 Austria 325. 
r 1c .2cenoecincuacics Os-cc 5 10 Austria 6; West Germany 4. 
Undifferentiated * 2 do- 3,990 4,571 All from U.S. S. R. 
Crude chemicals from coal, gas or oil distillation 2 47 163 All from West Germany. 


r Revised. NA Not available. 

1 Because Czechoslovakia publishes only limited data on imports of mineral commodities, this table has been 
compiled from a variety of sources. Entries appearing without a source footnote are from: Statisticka Rocenka 
Ceskoslovenske Socialistické Republiky, 1970 (Statistical Annual of the Czeckoslovak Socialist Republic, 
1970). Prague, 1970, 603 pp. Sources of all other data are noted. 

v P M Office of the United Nations. 1968 and 1969 editions of Supplement to the World Trade Annual. 

1 (East Europe), Walker and Company, New York. 
3 Official trade returns of Hun ary. 

* Official trade returns of the U.S.S.R. 

$ Official trade returns of Poland. 


COMMODITY REVIEW 


mine at Struzec and possible byproduct re- 
covery in lead smelting and in copper- 
iron-mercury concentrate processing at 
Rudnany. About half of the Czechoslovak 
output is exported; West Germany, one of 
the larger, if not the largest market, re- 
ported receipt of 322 tons of Czechoslovak 
antimony metal in 1968, 156 tons in 1969, 
and 187 tons in 1970. 


METALS 


Antimony.—Production of antimony 
metal was reported to be about 1,300 tons 
in 1969. About half of this output appar- 
ently was derived from imported Turkish 
concentrate; exports to Czechoslovakia 
from Turkey totaled 1,640 tons in 1968 
and 985 tons in 1969. Domestic sources 
may include a newly operational open pit 
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Iron and Steel.—Czechoslovakia's major 
steelworks continued operation under ex- 
pansion and modernization programs. 
Three tandem furnaces were installed at 
the Vitkovice Iron and Steel Plant, and a 
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third open hearth furnace was installed at 
the Klement Gotwald Steelworks near Os- 
trava. Steel production by furnace type is 
listed in table 4. 


Table 4.—Salient statistics on iron and steel production 


1967 1968 1969 
PIG IRON 
Number of blast furnacesss LLL. lll. 20 19 NA 
Production of pig iron and ferroalloys: 
Pig iron for steelmakinngg thousand metric tons 6,255 r 6,428 6,537 
Pig iron for foundry .___...-.--..-..----.----------------- do- 521 r 446 451 
Blast furnace ferro alloy do- 46 49 21 
Electric furnace ferroalloy s do 97 100 97 
ee d esac bees MEE Ld do 6,919 r 7,018 7,106 
Materials consumed per ton of pig iron: 
Iron ore and manganese ore_...-_..------------------- kilograms. . 428 861 885 
öĩÄ55 eet cei LL E DM eun 8 Desc 1,444 1,571 1,538 
J%%%%öͤĩÜÜ§⁰5 z v 4 44 40 36 
G/;õ—O ³oÜÜ³ Ay 8 988 651 637 638 
Limestone 2-2. 6«9wj ĩð k ĩꝛ k s eM CE LE 0 cos 178 172 164 
INGOT STEEL 
Production of crude steel: 
Open heart thousand metric tons 7,441 7,493 7, 536 
%%%? )]]]]]]]½½!! x E EE do- 247 246 225 
Electric furnacghke kk do 1,254 1,272 1,270 
Oxygen convertee·Mũᷓ᷑kkkõłk‚k eee do- 1,060 1, 544 1,771 
CC ³%˙O₄, io ....“ do 10,002 10, 555 10,802 
Materials consumed per ton of crude steel: 
III. ⁵ ³5Ä¹¹• ³ kilograms.. 623 632 701 
d ³ ⁰ M VTV;k;k:kms EEE RE do 472 462 392 
r Revised. NA Not available. 


Mercury.—Mercury byproduct recovery 
operations were expanded in 1970, with the 
operation of the Rudnany plant designed 
and manufactured by Del Monego S. p. A., 
of Milan, Italy. The plant capacity is 40 
tons per day of concentrate containing 21 
percent copper, 28 percent iron, 28 percent 
sulfur, 5 percent antimony, 3 percent sili- 
con dioxide (SiO2), 2 percent mercury, 1 
percent arsenic, and a moisture content of 
5 to 6 percent. The plant contains two 
BSP-Del Monego eight hearth furnaces and 
one mercury-refining retort for production 
of 99.99-percent-pure mercury. As of mid- 
1970, not all concentrate was being proc- 
essed in Czechoslovakia: an unreported 
quantity was shipped to Japan for separa- 
tion and smelting. 


NONMETALS 


Fertilizer Materials.— Expansion pro- 
grams during the fourth 5-year plan 
(1966-70) have brought Czechoslovakia be- 
yond the point of self-sufficiency in am- 
monia, with output reaching the level of 


about 350,000 tons of contained nitrogen 
in 1970. The largest facility, the Duslo 
plant at Sala Nad Vahom, has an annual 
ammonia production capacity of 240,000 
tons of contained nitrogen and utilizes 
feedstocks of lignite, refinery gases and nat- 
ural gas. The ammonia facility at the Za- 


luzi chemical plant has an annual capacity 
of 200,000 tons of contained nitrogen. Most 
of the output is shipped to the Lovosice 
fertilizer plant for processing. The Straszka 
plant in East Slovakia operated a 110,000- 
ton-capacity (nitrogen content) ammonia 
unit. Only a fraction of the output is used 
in fertilizer manufacture, as the main de- 
rivative is technical ammonium nitrate. 


Phosphate fertilizer producton is cen- 
tered at Lovosice, Bratislava, and Prerov. 
All plants manufactured single superphos- 
phate, which constituted about 76 percent 
of total phosphorous pentoxide (PzOs) 
output in 1970; however, during the fifth 
5-year plan (1971-75), the Lovosice units 
wil be replaced with triple superphos- 
phate units. 


N 
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Table 5.—Czechoslovakia: 
fertilizer output 


(Thousand metric tons) 


Planned 


Fertilizer type 1970 1975 1980 
Nitrogen content of— 
Ammonium sulfate.. 56. 0 68.0 75.7 
Calcium nitrate, am- 
monium nitrate, 
and calcium am- 
monium nitrate... 192.5 191.3 293.0 
fee NEM 81.5 56.0 79.0 
Complex 56.0 214.1 325. 6 
Others 14.0 81.7 104.4 
Total...........- 350.0 611.1 877.7 
Phosphorus pentoxide 
content of— 
Triple super- 
phosphate -. 186.8 109.2 
Sing e super- 
phosphate 287.8 88.3 28.0 
Thomas slag.......- 9. 12.0 12.0 
Comple 65.5 239.7 309. 5 
Total. 312.3 426.3 453.7 
Potassium oxide 
equivalent of— 
Complex........... 69.6 260.8 837.1 


Czechoslovakia's potash requirements are 
met by imports principally from East Ger- 
many. Imported potash materials are proc- 
esed to make complex fertilizers in 
Czechoslovakia. Output of these complex 
fertilizers in 1970 approached 70,000 tons 
in terms of potassium oxide (K5O) equiva- 
lent. By 1980, however, plans call for com- 
plex fertilizer production to expand to 
337,000 tons K5O equivalent. Three basic 
types of complex fertilizers are slated for 
production, with nitrogen-phosphorus pen- 
toxide-potassium oxide equivalent ratios of 
0.6:1:1, 1:1:1, and 1:1:1.5. 

Magnesite.—Magnesite mining and plant 
operations are under control of the state 
enterprize Slovenska Magnesitove Zavody 
(Slovak Magnesite Complex), which em- 
ploys about 2,000 people. Mining opera- 
tions are scattered throughout the country; 
principal deposits are near Bankov, Mi- 
kova, Jedlovec, and Podrecany. Plants are 
located at Kosice-Tahanovce, Lubenik and 
Mikova. The Mikova plant treats 600,000 
tons of ore per year, and in 1970, included 
two Lepel rotary kilns, each with a 
300,000-ton capacity. Czechoslovakia pro- 
duces more than 20 varieties of magnesite 
and magnesite chrome bricks totaling 
200,000 tons in 1970. About 30 percent of 
the refractory brick output is exported. 


MINERAL FUELS 
Czechoslovakia’ primary energy con- 


sumption in 1970 was estimated at 82 mil- 
lion tons measured in standard coal equiv- 
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alent (SCE). Solid fuels supplied about 75 
percent of the consumption requirements: 
liquid fuels, about 19 percent; natural gas, 
3.5 percent; and manufactured gas and hy- 
droelectric power provided. the small re- 
mainder. As indigenous crude petroleum 
production is insignificant and natural gas 
output is below 35 million cubic feet per 
year, as much as 25 percent of the nation’s 
energy requirements are derived from im- 
ported fuels. In 1970 crude oil imports 
were over 70 million barrels and natural 
gas imports were estimated at 52 billion 
cubic feet. 

Although demands on Czechoslovak elec- 
tric power supplies are growing at a rate 
of 7 percent per year, the nation, in spite 
of its rich uranium resources, has experi- 
enced long delays in entering the nuclear 
power field. As early as 1956 an agreement 
was entered into with the Soviet Union for 
the construction in Slovakia of a type A-1 
heavy-water reactor fueled by unenriched 
uranium available in Czechoslovakia. Con- 
struction of this first nuclear powerplant 
began in 1958; however, delays were re- 
peatedly encountered forcing the resched- 
uling of the completion date at least eight 
times. The last completion date has been 
set at 1972. During 1970, however, it was 
apparent that the decision to construct fu- 
ture heavy-water reactors was abandoned 
in favor of light-water reactors operating 
on Czechoslovak uranium, which was en- 
riched to U-235 in the U.S.S.R. A second 
agreement was signed with the U.S.S.R. 
covering construction of four light-water 
nuclear reactors of 420 megawatts each. 
Two reactors will be installed at Jasnovske 
Bohunice and the others at Dalesice. By 
1980, plans call for a total of eight nuclear 
powerplants to be in operation, and the 
Czechoslovaks estimate that by 1990 nu- 
clear power stations will supply 40 percent 
(12 million kilowatts) of the nation's 
power requirements. 

Coal.—The bulk of Czechoslovak bitumi- 
nous coal output is derived from the Os- 
trava Karvina basin, which yielded a rec- 
ord output of 24 million tons in 1970. A 
record output was also obtained from the 
Most brown coal basin where production 
reached 53 million tons, or 68 percent of 
the total Czechoslovak brown coal output. 
Czechoslovakia's record output of solid 
fuels follows a 4-year period of reduced 
output resulting from the implementation 
of the 1965 industrial reform requiring the 
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shutdown of marginal mines and increas- 
ing mechanization in the remaining colli- 
eries and pits. 

Natural Gas.—Well over half of Czecho- 
slovakia’ 1970 naturai gas requirements 
were imported from the Soviet Union, de- 
livered via the Bratsvo pipeline, which car- 
ried an estimated 52 billion cubic feet of 
gas in 1970. 

By yearend, an agreement was signed for 
the transport of natural gas through 
Czechoslovakia to East and West Germany, 
Austria, Italy, and possibly France. The 
line will be 1,200 millimeters in diameter 
in the eastern sections through the 
U.S.S.R. and 900 millimeters in the central 
and western sections. Carrying capacity 
wil be 990 billion cubic feet per year, 
making this line the largest in Europe. 
Most of the pipe wil be supplied by East 
Germany and Czechoslovakia. The pipeline 
is scheduled to supply natural gas to Aus- 
tria and Italy by January 1973, East Ger- 
many by April 1973, and West Germany 
by October 1973. The pipeline will run 
1,000 kilometers through Czechoslovakia. 
Seven compressor stations are to be con- 
structed in Czechoslovakia. In return for 
materials, construction assistance, and 
transit rights, the Soviet Union will offer 
Czechoslovakia 56 billion cubic feet of nat- 
ural gas per year. Added pipeline facilities 
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wil enable Czechoslovakia to transport 
U.S.S.R. gas at the rate of 280 billion cubic 
feet per year by 1980. 

Petroleum.—Domestic crude production 
remained insignificant. The bulk of liquid 
fuel requirements were satisfied by imports 
totaling over 70 million barrels of crude in 
1970. Over 96 percent of the total was ob- 
tained from the U.S.S.R. via the Druzba 
pipeline. During 1970, more than 43 mil- 
lion barrels of crude was delivered to the 
Bratislava refinery, where expansion was 
underway to bring annual capacity to 60 
million barrels by 1975. A pipeline joining 
the Pardubice refinery with the Druzba 
mainline was completed during 1970, void- 
ing the annual runs of 210 trains (each 
carrying 60 tank cars) to deliver Soviet 
crude from the Druzba line. 

In northern Bohemia, the Zaluzi chemi- 
cal works placed a residual fuel oil crack- 
ing facility into operation. The additional 
gasoline output that will result from this 
installation reportedly will replace gasoline 
produced from solid fuels, an expedient 
adopted during World War II and contin- 
used through the present. The conversion 
reportedly should effect a reduction in gas- 
oline prices and release about 3 million 
tons of lignite (formerly used for gasoline 
production) for use in thermal power gen- 
eration. 
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The Mineral Industry of Finland 


By F. L. Klinger 


In 1970 noteworthy developments in the 
Finnish mineral industry included in- 
creased mine output of nickel; a marked 
rise in output and exports of ferrochrom- 
ium, steel, and zinc; and beginning pro- 
duction of cadmium, mercury, and plati- 
num. New mines were being developed for 
iron ore, copper, and nickel. A new 
steelworks and two rolling mills were near- 
ing completion, and increased productive 
capacity was evident in sulfuric acid, tita- 
nium pigments, and petroleum refining. A 
relatively high level of construction activity 


was maintained for the second straight 
year. 

Government controls on increases in 
wages and prices were continued, although 
average rises of 8 percent and 3 percent, 
respectively, were reported for 1970. For 
the first time, a guaranteed minimum 
wage (about 5080.71 per hour) was estab- 
lished for all workers above the age of 18. 
The outlook for continued industrial 
growth was favorable for 1971, although 
the rate of growth was expected to be 
lower than in 1969 or 1970. 


PRODUCTION 


Production indices for major sectors of 
the mineral industry in 1970, and revised 
indices for 1968 and 1969, follow: 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Finland: 


(1959 = 100) 
Sector 
1968 1969 1970 
Mining and quarrying......... 149 168 167 
Basic metal industries 246 289 814 
Nonmetallic mineral processing. 240 274 295 
Chemicals 258 278 320 
All industrʒʒ/ ---------- 182 205 223 


Source: Central Bureau of Statisties (Helsinki). 
Bulletin of Statistics (Tilastokatsauksia), No. 4, 1971. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


Cadmium, refined. .............. . LLL LLL. +--+ 


Chromium, chromite concentrates: 


Gross weight 
Chromic oxide content. ..___....._._.--_.----- 


Cobalt: 


Mine output, metal content «€... ..............- 


Metal, refined 
Copper: 


Metal 


See footnotes at end of table. 


ine output, metal content...................- 


1968 1969 1970 » 
T — — !!!!! — — e ae 89 
FFC 36, 196 71, 826 120, 509 
Sh aaa clea hee 14,949 30,100 50,614 
PR NE r 1,100 r 1,200 1,300 
V 505 778 1. 008 
Bei ae eo ru ce r 30,054 33,135 31,146 
E ATENE E AERA EE 31,996 82,288 84,728 
FC 35, 895 33, 877 84,047 
J 12,498 12,330 14,844 
-...troy ounces.. 21,380 18,872 20,819 
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Table 1.—Finland: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity i 1968 1969 1970 v 
METALS—Continued 
Iron and steel: 
Iron ore: 
Magnetite concentrate thousand tons e 510 588 585 
Pelletized iron oxide (from pyrite) .................-..- do.... 941 296 275 
Roasted pyrite (purple ore) ..........:..............- do.... 101 128 148 
lg dioe cR do.... 1,039 1,162 1,164 
Ferrochromium. ............---.------------ eee O.a- 8 26 38 
Steel: 
ö; v ꝛ«˙² —ß3?'g! / 8 do- r 729 968 1,169 
Semimanufactures__.....-....-..------------------- 02255 554 713 798 
cat mine output, metal content..........---.------.---.-...-...-- 4,524 4,558 5,005 
ckel: 
Mine output, metal content__..........-...----~.-....-..---.-- 8,326 3,625 5,111 
Sulfate, metal contentttt 177 191 150 
Metal, electrolytic Lagu EC A EDE E LL c iL ETA 3,327 3,722 4, 009 
II ⁵ ⅛˙ ʃ˙⁰ ( a A. ͥͥõ⁰ydvd ³è dd x y y d cuEEA aate o e 645 
Rare earth, lanthanide concentrate: 
Gross weight mer tT Ret EARUM REOR 8 12,152 10,117 6, 750 
Oxide eontent:uuůamd «43 —— 402 355 163 
ee ⁵ð ⁵ x Rs kilograms 7,296 6,197 6,946 
·Ü ⁵ Z 0 é e e troy ounces... 1 677, 447 624, 945 739, 755 
Titanium concentrate (ilmenite), gross weigh 139,500 138,200 151,000 
Vanadium pentoxide: 
Gros weight- õĩ ⁵«]⅛ðiUj ]ð]Ü d 2, 139 2,408 2,948 
^ Vanadium content.........-----.------------------ eee 1,198 1,346 1,316 
inc: 
Mine output, metal content.................-..........-...-.-- 65,400 70,800 62,609 
MOORE a AOON E ER RUN B ETT AER tN UD T NC RUN ,0 55,820 
NONMETALS 
e d . ve eed E T a qua. r 13,139 14,050 18,625 
cement hydraulic n NOCERE thousand tons.. 1,476 1,759 ,88 
Düül 8 — — C" r 1, 975 1, 817 666 
Feldspa a NIE T EE PE A AE a 8 r 52, 844 53,398 62,126 
Fertilizer materials manufactured: 
Nitrcgenous.....__......-..-----.------------- thousand tons.. NA 188 215 
Phosphatio soso nt ce meter ts e do.... 820 215 215 
M/ ˙ ¼ ] ꝗ ⁵ —— S cis uM ded 98 NA 934 830 
////õ⁵%ô mk «i y ¼ k ß EE EE 8 210 213 230 
III! ³o ³ AAA. ⁵ y RH eE 20. xis 
Pyrite: 
Gross weight... .......... llc LLL LLL cce c Lll thousand tons. . 774 e 981 971 
Sulfur entern, e E dECes mag iem do.... 371 e 447 444 
Stone: 
Limestone: 
For cement thousand tons..| 73,145 [2.394 2,480 
Other industrial 0...- 210 22 
ance 2j ⁵ ⁰ ⁵ iuÜiuñÜñUÆñ 983 1,790 8,680 4,200 
i dd ———— see ete do.... r 48 81 8 
Sulfur 5 (recovered): 
FCC 2 222 5 0 0 ͥ ˙⁰mt y DLE EIS Lit 125,249 111,841 114,822 
Gaseous (in O43)... . . e us 205,088 192,846 212,612 
Tale and soapstone. _....---.------------------------------------- NA 28 , 740 62,728 
Woll ³ r 3, 505 5, 200 6,051 
MINERAL FUELS AND RELATED MATERIALS 
Saber PEN thousand tons.. 125 127 127 
, ß e a mee ae do. 26 30 e 80 
in manufactured................ - Lc. cll lll l.l. million cubic feet. . 2,108 2,8963 2,095 
eat: 
Fer fuel ⁵ðiCßĩi ð SEA thousand tons 1110 120 97 
For agricultural and other use do.... 138 138 158 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 9,112 8, 747 9,087 
// eee RE 8 do.... 496 560 704 
HCC ↄ ² w. ] ²———— aaa do 85 85 70 
Distillate e eee ß srl E O.. 12 , 583 14,801 e 19,474 
idual fuel e ͤ . O.. 15,058 19,081 e 21,249 
Li penes petroleum Gas 6 os se Sows esis ze cocos slew do.... 615 568 678 
Gf ³ĩ˙¹¹' ͤͤPMN———T———F„— . 8 do 2,409 3,737 4,811 
Refinery fuel and losseeens̃ r do.... 8,720 4,824 e 4,758 
TOLNI- Lvl oie oes cee do.... 44,028 51,903 60,821 


e Estimate. > Preliminary. r NA Not available. 


1 In addition to the commodities listed, mercury production began in 1970, but information is inadequate 


to make a reliable estimate of output levels. 
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TRADE 


The value of Finland's trade in mineral 
commodities increased substantially in 
1970. Compared with 1969, the value of 
imports increased about 35 percent, while 
the value of exports increased only about 
20 percent. Consequently, the deficit in 
mineral commodity trade rose to approxi- 
mately $500 million in 1970, about 42 per- 


cent more than in the previous year. The 
principal increases in imports occurred in 
steel, crude oil, and solid fuels; the rise in 
export value was due mainly to increased 
exports of steel, zinc, and titanium pig- 
ments. 

Mineral commodity trade in 1968 and 
1969 is detailed in the following tables: 


Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum including alloys: 

//ͥͥ²˙ðÜm¹..³¹w¹AA ⁰ ͤͥ·ꝙ Aff... AAA cL ⁊ĩðͤ-K ̃ ĩͤ . ATI Le 986 1,048 
Unwrought. t das eiechaaci deme 1,287 607 
Sr ðW;/ſͥ ͥ⁰ ⁰⁰⁰ꝗydddſ ⁰ 2, 788 3, 703 

Antimony, unwrought and semimanufacture s 1 
Chromium: 
: ⅛³oVvdd g d M AR een ß ua ako E LESE 5 
Metal including alloys, all forme E ꝛk 23 NA 
Cobalt, unwrought and semimanufactures. .......... 2. - Lc l.l Lll Lll llc cll lll 352 806 
Copper including alloys: 
auri eM ——————— P⁊⅛: . sees tos 157 61 
Unwrought including matte „„ r 10,830 6,470 
Semimanufactures.. .... s „% 13,029 16,185 
Gold unworked or partly worked...............................- troy ounces... 13 113 
Iron and steel: 
Ore and concentrate, except roasted pyrite_..........-.-.- 2-22-22 eee eee 170,623 225,811 
Roasted pritë- ⁰· cocoa E EC REMdE del Le EE LE 14,352 5,058 
Metal: 
.. eee e eu 10,470 6,272 
Pig iron, ferroalloys, spiegeleisen, and similar materials r 685,532 586,915 
Steel, primary forms. ..........-. LLL LLL LLL eee r 337 46,282 
Semimanufacturesꝛ :::: r 159,353 201,857 
Lead: 
Ore and concentrate. |... .. 2 LLL LLL LLL LLL LLL LLL LL LL 2 LL LLL L 22 lll lll. c.l 9,399 5,607 
Metal including alloys: 
Ph ² / / ³⁰˙ qↄ² a c d Mte 83 33 
Semimanufact uren 2 22 
Nickel ineluding alloys: 
S ³oW . et oa ee ner ³oꝛ¹-». ³ Add 2 
Ä ²Ür....ſ0B—PU.. y v UD Li EE LE r 2, 928 3, 546 
„Zemimanufsetufe sss r1 55 
Mercury )) ROM SE OPCION y 76-pound flasks. . 8 8 
Platinum-group including alloys................................. troy ounces... 4,067 730 
Selenium, elementalall“iil¶lulsssss eee 6 NA 
Silver including ü ⅛ VTöͤ ĩð secu owe troy ounces.. 21,715 8,627 
Tin including alloys: 
J ³ð—VAAſͥ D eee aan ee tet See ee eee long tons 25 22 
/ 0.0 220 LL ð 0h; Cd B ee Eus do.... 8 4 
Titanium: 
Ore and concentratũꝶſſʒeʒdͥʒü M LLL 2 Ll ee ee ee eee 45,889 13,022 
777 cL e LU ESL Lu upon y LI LUCI EM. r 4,284 8,E29 
Vanadiüm ꝙr rr 0 dd ieu tC EE 2, 572 2,779 
Zinc: 
Ore and concentrate______.....---------------------------------------- 125,947 133,591 
%% ͥũ a ee Se eee ee 88 4 
Metal scrap- eo 2o ep aa o soe uud ⁰ꝛ ß em aed. r 106 60 
Other: 
Ore and concentrate of base metals, n. e. gesessen... 10 
Ash and residue containing nonferrous metals___..._......-....----------- r 8,545 28,965 
Waste and sweepings of precious metals___-__..........--------- kilograms. . 13,018 1,377 
NONMETALS 
C5Ä . aaae ee ee ee LS Ite I aA 10,822 11,949 
Cement <<. 4-52: no conu E ee e eee seo d d de 82 82,959 
Clay products: 
Hefractory Gncluiding r eee eet 138 1,253 
WNonrelractory — oe ⁵ ↄ dd dddſſdſ y cu lt RE ie 6,508 4,149 
Diamond: 
Industrial s: d e tede M DELI EE carats. . 1,500 4,500 
Other... cuo ñðᷣͤ eee m cec c see do 1,000 500 
Diatomite and other infusorial earths__.............------------------------- 28 58 
// ⁰ oe cnc dꝓdadddĩĩ. ecd 45,255 46,057 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS—Continued 
Fertilizer materials manufactured: 
Nite 18 , 826 15,958 
Phosphatic, other than Thomas slag. .................................... ...-..1....- 81,717 
Other including mixed. ......................................- 2.2. ...-- 85,731 180 
Graphite, h rr ⁰mnwkrr ß SARS 
I!! ⁰˙¹wmiA ⁰·: .. ⁰⁰mmm r — 1. 080 
Mica, crude including splittings and wasteê 44 5 
Precious and semiprecious stones, except diamond: 

Natural «⅛;r. « ̃ 44... y E REEL E carats.. 85, 500 251,800 
0 ⁵˙ͥð]iſſſſ.... eee ⁊⁵m:m cee eee eee eS Oise 66,50 , 
Pyrite (gross welghl)-.. ß ß e enie 45,687 91,215 

Sodium and potassium compounds, n.e.s.: 
CavistiC S008 / oe ec ³ĩð2WA ⅛³Ü..mmmm ⁰ʒd yd sees cs 8,154 4,058 
Sünde ] wh ERU REM Eee A MEME D EE S 2 (1) 
Stone, sand and gravel: 
Dimension 8106. ͥ ˙«˙“»9 yyy. 8 12,287 18,267 
Other stone: 
Limestone PERSE ORE wm 10,675 17,381 
uartz and gane UAE sce eRwOWE EE 159 
rushed, broken, and gravel, n. e. 10,967 480 
Sand excluding metal bearing. .......--.---------- ͤũ4 444444 4,163 668 
Sulfur: 
Elemental r ĩðͤ ⁰yd dd ccm ua eq ME a Mee 24,'180 88,378 
Sulfure 86d... cece comer ſyꝗddddſſ ß Dni Eve. 32, 593 4,212 
Tale and ⁵ͥ ũ ovy om edu % Seatac yd ⁊ .. ccu ER 1 182 
Other nonmetals, n. e. s.: 
Slag, dross and similar waste, not metal bearing: 
From manufacture of iron and steel._.........-....-.-...-...--------- 8,007 2,848 
Slag hh 5250226 Sec eeu y y eue qd 21 546 
Building materials of asphalt, asbestos and fiber cement, and unfired 
nonmetals, n. essa e — eee ene ne 874 1,088 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural..2...o2coreecezloiomaceceUesedSseceserenssee ned Secesen Sos 20 
Coal, all grades including briquets. .................................-.-...-..--.. r 1,198 1,886 
Coke and lf ⅛²˙·¹] Q ͥ—.(.. ³⅛ y 14.027 48,345 
Peat and peat briaueeeeeefe‚ffeet LE a a a a Eee 680 , 804 
Petroleum refinery products: 
Gasoline (including naphtha).................. thousand 42-gallon barrels. . 826 2,870 
Distillate ne v do- 15 715 
Residual fh ³·˙ iAͥͥͥͥ / ͤ d beim eee 93 232 298 
Ft ³ y ĩ 8 do- 3 8 
Liquefied petroleum gas Orens 66 64 
CUMON reaa aaaea te ͤ ͤ ⁰ ⁰⁰⁰ky y EU CE do 1 26 
e e rt ML Ld do 5 1 
Mineral tar and other coal, petroleum, or gas derived erude chemicals 1 1. 500 
r Revised. NA Not available. 
1 Less than 14 unit. 
Table 3.— Finland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum: 
Ore and enen, GEL N 1,224 
Oxide and hydroxide.................... 2... 2L LL LLL LLL LLL „:P 12,289 16, 508 
Metal including alloys: 
PFF!!! y m 8 12,262 15,218 
nies dini ni MMC "M""""""-"-" E" r 14,361 48,927 
Antimony, including alloys, all form mn 89989 
Arsenic: 
Trioxide, pentoxide, and acids................. 2... 2. cL c Lc lll cll ll... 226 56 
Metal including alloys, all form S8 
Cadmium including alloys, all fo fm F 
Chromium: 
Chromite JJ... ³ A UU ed 1,248 3,782 
Oxide and hydroxide. .......-. cock ce oe oe se ee echo cee D cee ck 282 890 
Cobalt: l 
Oxide and hydroxide... ccce ee ee eS A LEE 8 86 
Metal including alloys, all form ' t 
Copper: 
Ore and concentrate. |... LL cL LLL LLL LLL eee 2,181 488 
Copper sulilate- ß ß . deu LE 647 477 
Metal including alloys: 
n ß ß ieee eat ee ele 8,165 7,688 
Semimanufacture ss 3, 662 8,198 
Gold worked or partly worked. ................................- troy ounces... 133, 959 78,641 


See footnotes at end of table. 
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Table 3.— Finland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS—Continued 
Iron and steel: 
Ore and concentrate, except roasted pyrite._._...........----.-------.-...-- 628,272 1,206,209 
Roasted p rr ; 782 
* 
Sap J ² ZZZ 8 67,904 92 ,997 
Pig iron including cast iron. .......-.------------------------------- 72 , 560 
Sponge iron, powder and soꝶſ tt 8,308 2,944 
erroall0y8. nn r 14,831 20,749 
Steel, primary formnʒꝛaꝛꝙnʒw. «» œ6: eee 20,521 85,582 
imanufactures: 
Bars, rods, angles, shapes, section 160,963 205,337 
Universalis, plates and sheets 804,827 312,920 
Hoop and d Rs Dico den A e due 27,958 41,097 
Rails and accessorieꝛdgssssss s 298 981 
77/ôö˙§5Ü— ⅛ĩéͤ kfd MEME 8 12, 475 16, 360 
Tubes, pipes, and fitt ing kl 77,783 93,227 
tazi Castings and forgings, roug ggg 230 490 
)J%))Ü§ö;Ü— ⁵ ˙²“öiD . Ay ĩèͤ y ĩ y E 464 689 
Metal including alloys: 
h ³⁰ ſſſſ / E LC E D Be A LEE 8,521 10,574 
Semimanulactures ... ... o oleectesesRcnrOD EDEeqdceu dcs uicem id 1,596 2,018 
Magnesium, including alloys, all forms............-.....-.-.-.------------.--: r 10 46 
Manganese, ore and concentrate___...-...-.-----------~-..----.~---------..-- 44,777 56,619 
MOeICUFPV Lo cocclelducessecinztagecinumil sc 76-pound flasks. . r 496 1,818 
Molybdenum including alloys, all forms. .................... „«„„„„„ 4 
Nickel: 
Oord pc LE 4,818 
Metal including alloys: 
Sd ² ˙PU d ß ˙ AAA dec ES 186 24 
Unwrougbt.-. ee eee ao Se Bee md D uM 130 104 
Semimanufactureee sss «„õ««ꝓ „ r 179 179 
Platinum-grou zzz s thousand troy ounces. . 12 20 
Silver including alloys___............-----------.-.-.---.------------- Onda r 1,849 2,946 
S) rero) EMEN ERE , nn ONSE HN pup 212 801 
Tin: 
(0) SUI. 2 oho C a ea See eee aks ee long tons 25 218 
Metal including alloys: 
Unwrought.- e d ona D AMads do- r 244 345 
Semimanufactures....... s do.... 29 52 
Titanium: 
o and concentrate... —.-loocziloscoeec2285miedeSouessectacesqeceedeme due 201 60 
))))%%CbCbbõãõͤõͤĩõͥ⁵ c dac LOL Eme dcc 8 22 48 
Tungsten including alloys, all forrmmd—m—mw 5 9 
C: 
QUID -————  ——— — ee a ade ee eee Gn 362 370 
Metal including alloys: 
pes ³ 289 .........- 
FF fſh ñ ⁵ẽ5 n: ⁰ y mt 8 r 5,483 9, 620 
Semhnanulacturoe t Pa a hs E T r 493 700 
Other: 
Ore and ennie oa EUR AMEECME ERE E ad E 51 5,234 
Metals including alloys, all forms: 
Ae, ³ 7 79 
Pyrophoric I) ——— Á— — M 2 1 
ase metál; ( ee /d e r 58 149 
NONMETALS 
Abrasives, natural, n.e.s___....-...---------.------.-------- value, thousands r $188 $187 
)) ↄðõy]yQĩ ] ⁵ ↄ ( 8 4,540 4,727 
Barite and wItherite... ncs uncia cuo sodi*ee yd wt am ede E ee Ee 489 492 
Borates, . Se ⁰ͥ⁰Tj.. leet chee bose oes 2,911 5,202 
(ementi. ³ĩ Am h CL a eMe 7,882 5, 155 
C/) o ecco oc recu ⁊ͤ d a y y * 10,084 10,179 
Clays and products (including all refractory brick) 
CnIde n ot oe tet oce ice OE k 285,057 275,351 
Products: 
Refractory (including brickckp ᷣ ᷣꝛꝛ ee 87,136 44,524 
Nonrefractor // value, thousands 3718 $898 
Cryolite and chiolite, naturaaaalkßk.aVssssssssss LLL LLL LL LLL LLL eee 50 142 
Diamond: 
Gem not set or strung................... l.l ee value, thousands.. $256 $314 
h ³⁰owww-.. ⁰˙ö́l /p; a rase cce do 3108 3202 
Daten issued ae eon naa "E 890 926 
Fertilizer materials: 
Crude papa EIE TEE ATE CDI LUN A E OEA A N AA AE EE ME 455,666 507,684 
Manufact 
Nite DUE TEPEE eee ee ee ERRORS 67. 564 106, 706 
ee Thomas (basic) s lag 11,513 : 
[LO CRECEN f f¼ ↄ¼Ä . . 201,918 182,322 
Other, including mixeeuluUudn-w „„ , 493 79,416 
Ammonia- 22-22-9229.) zb emi sas wos Ue ua cC D E r 52,958 70,081 


See footnotes at end of table. 


Table 3.—Finland: 
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1970 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS—Continued 
Fluorspar --...--------------------------- 2-2-2222 22 eo eee 6,281 6,590 
Graphite, natural... e e e demelazieur e SERES Ee E 832 82 
Gypsum and pj tcl -oonga aS EG we r s iioc 
JJ ⁵ ¼⁵ U — — áA——n—— M t —— € t SN r 5 
Magnesite ie ——Á————Á—————— ———— € 2,971 2,882 
Mica lf... d k SARN PA ESASEN 657 726 
Pigments, mineral 
Natural, hh. ͤ- vd "«À 714 82 
Iron oxides, processed _____..-------.--~.~------------------------------- 1,300 1,564 
Precious and semiprecious stones, except diamond: 
/; cee ace ee See sd. eee cipi RD value, thousands.. 1127 n 
Manser; y ĩ ences cid do 127 108 
Salt (excluding brine ) 44441 434, 670 427,298 
Sodium and potassium compounds, n. e. s.: 
Caustic 6008) Lo o ß ß ß da CCELI E r 18,688 24, 092 
Günni ð ; yy ß uan am Ema be 237 254 
Stone, sand and gravel: 
Peer See co Sesto By d 2, 827 8,913 
Dolomite, chiefly refractory grade_..._......-....------.---------------- 4,849 8,681 
Gravel and crushed rock..................... 2. 2.2 LLL LLL LLL LL LL l.l Lll. 2,104 1.533 
Limestone, except dimensionnnwç—CôwCmôç”nôFmnweœ”œ—wmw nn k «k 234, 305 255, 941 
uartz and quartzite— ------0040a0manentennnnnnnmmananMnnnnnn 1,2 ; 
and, excluding metal bearing.........................................-. r 88,956 88, 700 
Elemental —  —— ⁵ð / T8 r 34,244 89,115 
/// ↄ ̃ AßyAPfſhTſTſſhſſGhhTTVhꝗVkCVſhhHcGé'f!t!! uL EM LO E EE 28 33 
% /ſſCCſſſͤ ³Ww..ſſ ⁰˙ ũe⁰⁰ i ⁵⅛:... aa eL EE E. 4,981 6,049 
Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not metal bearing: 
From manufacture of iron and steel 9,170 668 
Slag and ash, n...... ̃ꝶuuꝛ. 00 
Oxides and hydroxides of magnesium, strontium, and barium.. ............- 5,712 5,972 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_...._....-.---------.....--....----.---------- 860 620 
Carbon black. e d ß ELdd er Ee 8,782 4,789 
Coal, all grades, including briquet s thousand tons.. 2,094 ,464 
Coke and semicoke- __ = nnn „ Occ. 662 762 
Gas, hydrocarbon, “liquefied IRE ole Reyne RE SIMEON NS SOIR Rep ĩðâ2ĩ 8 Duos 9 11 
Petroleum: 
Crude and partly refined. ..................... thousand 42-gallon barrels. . 42,747 51,980 
Refinery 5 , 
eri d E RR do.... 406 172 
Kerosine nd ee 8 do 181 116 
, . , eee cess do 14,495 14,007 
Residual fuel oll do- 6,227 „009 
Lubricants )7CGGGG⁵ͤõͤ' ͤ TTT 8 983 441 551 
M/ ꝓ ͥ dd ³ aaa Osassa 401 1,616 
Mineral tar and sod crude chemicals derived from coal, petroleum or gas 
thousand tons.. 14 15 


e Revised. NA Not available. 


1 Includes other finished products and unfinished oils requiring further processing, including topped crude. 


COMMODITY REVIEW 


METALS 


Chromium.—Output of chromite ore and 
concentrate at the Kemi mine in 1970 in- 


creased about 69 percent compared with 
the previous year. A total of 300,046 me- 
tric tons of crude ore were processed, 
yielding 120,509 tons of concentrate with 
an average chromium content of approxi- 
mately 28.7 percent and 26,088 tons of 
lump ore containing about 16 percent 
chromium. Processing capacity of the con- 
centrator was about 400,000 tons of crude 
ore per year. 

The ferrochromium plant at Tornio pro- 
duced 58,426 tons of sintered pelletized 


concentrate and 33,021 tons of ferrochrome 
averaging 53.5 percent chromium. The out- 
put of ferrochrome was nearly 18 percent 
higher than the annual capacity previously 
reported. 


Exports in 1970 included 4,386 tons of 
chromite and 29,467 tons of ferrochrome 
valued at $3.46 million. 


Cobalt.—Production of cobalt metal in 
1970 was equivalent to about 85 percent of 
annual production capacity at the Kokkola 
works. Exports of cobalt declined to 703 
tons, about 15 percent less than in 1969, 
but the value of exports increased 20 per- 
cent, to $3.86 million. 
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Pyrite concentrates from the Outokumpu 
mine continued to be the principal source 
of cobalt; other byproduct sources in 1970 
included the Otanmäki mine, which re- 
covered 7,700 tons of cobaltiferous pyrite, 
and the Luikonlahti mine which produced 
4,051 tons of unspecified cobalt-bearing 
concentrates. The new  Vuonos mine, 
scheduled to begin production in late 1971, 
is expected to produce about 70,000 tons 
of cobaltiferous pyrite per year, but this 
level of output probably will not be real- 
ized until 1973. 

Copper and Nickel. The Outokumpu 
and Kotalahti mines remained the major 
producers of mine copper and nickel, re- 
spectively, in 1970. The Telkkälä nickel- 
copper mine, which began production in 
1969, accounted for an estimated 28 per- 
cent of total Finnish output of mine nickel 
in 1970 but was closed in November be- 
cause the ore body was mined out. Two 
nickel-copper mines were opened in 1970 
at Hitura and Puumala. Mining of a small 
nickel deposit at Kylmäkoski was scheduled 
to begin in the spring of 1971, and pro- 
duction at the new Vuonos mine was to 
start by yearend. 

Production of copper and nickel concen- 
trates in 1970, by mine, was as follows, in 
thousand metric tons (all mines except 
Luikonlahti are operated by the Outo- 
kumpu Co.): 


Copper Nickel 
Mine 

Quan- Metal Quan- Metal 
tity content tity content 
Outokumpu.... 80,392 16,322 ....... .. 
Kotalahti ..... 2,681 e810 50,570 8,128 
Telkkülà....... 704 169 389,262 1,455 
Pyhásalmi. .... 28,986 5,884 ....... ....... 
Luikonlahti.... 28,778 65,848 ....... ....... 
Vihanti 1....... ,916 2.155 —..... 8 
Hitura......... 2) 161 10,839 415 
Puumala....... 36 10 2,394 113 
Virtasalmi 1,181 27 ee A 

Metsüámonttu 
(Aijala) ...... 364 %%%; nos soso. 


Total....144,988 »31, 146 108,065 5,111 


e Estimate. 
1 Includes 2,646 tons produced from Tervola mine. 
? Included in nickel concentrates. 


Source: Outokumpu Oy., Annual Report (Vuo- 
sikertomus) for 1970; American Embassy (Helsinki), 
Airgram A-181, June 5, 1971. 


The smelters at Harjavalta consumed 
133,412 tons of copper concentrates, includ- 
ing 23,445 tons purchased from the Lui- 
konlahti mine and 93,107 tons of nickel 
concentrates, including 6,277 tons imported 
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from Norway. Output of metal included 
43,276 tons of copper anodes for refining 
at Pori, as well as all production of elec- 
trolytic nickel. Byproducts included cobalt 
hydroxide and 69,900 tons of gaseous sul- 
fur. The Outokumpu Co. decided to in- 
crease production capacities of the nickel 
smelter and refinery, but no details were 
available. 

The works at Pori continued to account 
for practically all Finnish production of 
electrolytic copper, copper and alloy semi- 
manufactures, precious metals, and selen- 
ium. 

Exports of copper and alloys, in un- 
wrought and semimanufactured forms, de- 
clined to 18,355 tons in 1970, but imports 
rose to 19,529 tons. Exports of unwrought 
nickel rose slightly, to 3,694 tons valued at 
$17.2 million. 

Gold, Silver, and Platinum.—Data on 
mine output of gold and silver were 
scarce. Most of the values were probably 
contained in copper concentrates produced 
at the Outokumpu and Pyhäsalmi mines; 
Outokumpu accounted for most of the 
gold and Pyhásalmi, for most of the silver. 
The Vihanti mine was also believed to be 
an important source of silver. The Metsä- 
monttu mine contributed about 10 to 15 
percent of Finland's output of both metals. 

Average metal content of ores mined at 
the various localities, from analyses pub- 
lished in previous years or calculated from 
production data reported in 1969 and 1970, 
follows in grams per metric ton: 


Metal content of 
crude ore 


Gold 


Mine and year 


Silver 


1 
Pyhäsalmi: 1969 111. 
Vihanti: 1963 2mR2i2:90q0 
Wies 


1 Calculated from metal content of 28,302 tons of 
copper concentrates produced from 807,116 tons of; 
crude ore. 

2 Zinc-copper-lead ore only. Metal recovery in con- 
centrate believed to be relatively low compared with 
Outokumpu and Pyhäsalmi. 


Platinum ingot was produced for the 
first time in 1970 at the Pori copper refin- 
ery. Previously, the metal was recovered 
abroad. Production was expected to be 
about 20 kilograms per year. The Outo- 


266 


kumpu mine was believed to be the princi- 
pal source of platinum. 

Iron and Steel.—/ron Ore.—In 1970 pro- 
duction of iron concentrate at the Raajarvi 
and Otanmäki mines of Rautaruukki Oy. 
was 303,400 tons and 281,600 tons, respec- 
tively. All output at Raajárvi and most of 
that at Otanmáki was shipped to the com- 
pany's steelworks at Raahe. Production of 
iron concentrate at the Kokkola works of 
Outokumpu Oy., including pelletized iron 
oxide from the pyrite smelter and "purple 
ore" from the cobalt plant, accounted for 
most of the remaining production. About 
2,000 tons of magnetite concentrate was re- 
covered from zinc-copper-lead ore processed 
at the Vihanti mine. 

Rautaruukki Oy. was developing two 
new iron mines in 1970. Mining from the 
Leveáselká deposit, close to the Raajärvi 
mine, was scheduled to begin in late 1971. 
The shaft was sunk to a depth of about 
590 feet, and four new levels were opened 
in 1970. The ore will be processed at Raa- 
járvi. In northwest Finland, the Rautu- 
vaara mine near Kolari was being pre- 
pared for production by 1975. The mine 
will produce about 400,000 tons of iron 
concentrates per year from 700,000 tons of 
crude ore. 


Imports of iron ore in 1970 totaled 
748,000 tons, 38 percent less than in 1969, 
but exports rose slightly to 229,000 tons. 
Data on iron ore consumption in 1970 was 
available only for the Raahe works, which 
used 1,121,528 tons. Approximately 48 per- 
cent of this quantity was derived from the 
company's own mines, 37 percent from 
other Finnish sources, and 15 percent from 
imports. 

Pig Iron.—Output of pig iron in 1970 by 
the major producers was virtually un- 
changed from the 1969 levels. Rautaruukki 
Oy. produced 743,000 tons at Raahe, and 
the Ovako Co. produced 283,000 tons at 
Koverhar and 138,000 tons at Turku. Coke 
consumption at Raahe averaged 477 kilo- 
grams per ton of hot metal produced. 


Exports of pig iron continued to decline, 
as production of crude steel was increased 
at Raahe. Exports in 1970 were 244,000 
tons less than in 1969. 


Steel.—The increase in Finland's output 
of crude steel in 1970 was entirely due to 
rising output at Raahe. The state-owned 
works produced 724,000 tons, 38 percent 
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more than in 1969; output of continuously 
cast slabs was up 42 percent, to 678,000 
tons, and production of industrial and 
shipbuilding plate increased 9 percent, to 
360,000 tons. Consumption of pig iron for 
steelmaking at Raahe totaled 684,000 tons 
in 1970. 

The oxygen steelworks being constructed 
at Koverhar by the Ovako Co. was sched- 
uled for completion in mid-1971. The two 
50-ton Linz-Donawitz converters will in- 
crease the company's steelmaking capacity 
to 630,000 tons per year. 

Rautaruukki Oy. expected to bring two 
rolling mills into production by early 1972. 
A hot-rolling mill at Raahe will produce 
about 100,000 tons per year of sheet (in 
thicknesses up to 5 millimeters) and 
230,000 tons of strip. The strip will be de- 
livered to a cold-rolling mill at Hameen- 
linna. The latter plant will produce about 
200,000 tons of cold-rolled products per 
year, including galvanized items. 


During the 1970's, Rautaruukki Oy. 
plans to double its productive capacity to 
1.5 million tons of crude steel per year, all 
to be rolled into flat pioducts. Production 
of stainless steel plate was also being 
planned, in cooperation with Outokumpu 


Oy. 


Net imports of steel semimanufactures 
rose slightly in 1970, to 488,000 tons. Im- 
ports rose by 203,000 tons, mainly from a 
120,000-ton increase in sections, bars and 
rods; exports increased by 173,000 tons due 
to an increase of 160,000 tons of ingots 
and other crude forms. 


Finland’s consumption of steel in 1970 
was estimated by Rautaruukki Oy. at 18 
million tons of crude steel equivalent, 
about 14 percent more than in 1969. Con- 
sumption in 1971 was estimated at 2.0 mil- 
lion tons. 


Lead, Zinc, and Associated Metals.—In- 
creased output and exports of lead 
concentrates in 1970 was apparently due to 
higher grade ore mined at Korsnás and 
Metsámonttu, which made up for reduced 
output from Vihanti. The output of lan- 
thanide concentrates, a byproduct of lead 
mining at Korsnás, was 33 percent less 
than in 1969, although crude ore produc- 
tion was down only 4 percent. 


Production of lead and zinc concentrates 
in 1969 and 1970, by mine, follows, in 
thousand metric tons: 
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Lead Zinc 
Mine 
1969 1970 1969 1970 
Vihanti........ 8,612 3,369 70,004 65,745 
Pyhásalmi..... ...... .....- 58,106 48,026 
Korsnás. .....- 8,787 4,688 ...... .....- 
Metsümonttu .. 535 1,125 ...... 491 
Outokumpu.... .....- -.---- 4,826 5,406 
Total... 7,884 9, 132 132,436 119,668 


Finland became virtually self-sufficient in 
zinc, cadmium, and mercury in 1970, as 
the new zinc plant at Kokkola was oper- 
ated for the first full year. The plant was 
completed in late 1969. Cadmium and 
mercury were produced for the first time; 
most of the cadmium (63 tons) was ex- 
ported, and the output of mercury, which 
is expected to be about 600 flasks per year, 
will be used for domestic consumption. 
The domestic production of zinc caused 
marked shifts in the country's zinc trade; 
as compared with 1969, exports of concen- 
trate virtually ceased; exports of slab zinc 
rose to 39,000 tons; and imports of un- 
wrought metal decreased by two-thirds. 

Titanium.—Both production and exports 
of ilmenite concentrate increased in 1970. 
Exports of ilmenite were 24,667 tons, and 
exports of titanium dioxide and pigments 
increased to nearly 40,000 tons valued at 
$162 million. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Building construction in 1970 was 
at a record high. The number of building 
completions was about 20 percent more 
than in 1969, and completions of stone 
buildings was up 15 percent. The rela- 
tively high level of construction activity 
generated an increase of about 8 percent 
in production of nonmetallic mineral man- 
ufactures compared with 1969. Increased 
output of cement was accompanied by a 
75-percent reduction in net exports of ce- 
ment in 1970 compared with the previous 
year. 

Clays (Kaolin) and Talc.— Despite in- 
creased Finnish production of talc, imports 
of kaolin in 1970 rose to 308,000 tons, a 
30-percent increase compared with imports 
in 1969. Most of the kaolin was imported 
from the United Kingdom. Production of 
talc was begun in 1969 at Lahnaslampi 
(central Finland), for use as a substitute 
for imported kaolin in the manufacture of 
paper. Output of talc in 1970 was about 
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90 percent of production capacity at Lahn- 
aslampi as reported in 1969, but additional 
capacity was being installed in 1970. 

Feldspar, Quartz, and Mica.—Output of 
feldspar and quartz continued to rise in 
1970, but production of mica was reported 
to be temporarily suspended. Exports of 
feldspar increased to approximately 60,000 
tons, about half of which was destined for 
the United Kingdom. Trade in quartz re- 
mained small, because most of the output 
appeared to be used within Finland. 

Pyrite and Sulfur.—Production of pyrite 
concentrate, by mine, in 1969 and 1970 fol- 
lows, in metric tons: 


Mine 1969 1970 
Pyhäsalm ii 465, 882 475, 622 
Outokumpu: 

Mine 168, 648 145,257 
Old tailings - 81,5 57,790 
Luikonlahti. ............ e 175,000 201,236 
Vihanti...............-- 82,579 83,098 
Otanmiáki............... 1,500 7,700 
Total e 981,131 970, 703 

e Estimate. 


Increased recovery of sulfur in elemental 
and gaseous forms in 1970 was due to in- 
creased processing of sulfides at Kokkola, 
including the cobalt and zinc plants. Out- 
put of sulfur dioxide at Harjavalta was 
slightly less than in 1969. Exports of pyrite 
in 1970 declined sharply, to 17,500 tons. 
Imports of elemental sulfur were slightly 
more than in 1969, but 12,400 tons were 
exported. 

Production of sulfuric acid increased by 
25 percent compared with 1969. The in- 
crease was due to completion of new acid 
plants at Kokkola and Harjavalta by Rik- 
kihappo Oy. the only producer. Output 
capacity at both localities was increased by 
90,000 tons per year. 


MINERAL FUELS 


Petroleum.—Preliminary trade statistics 
indicated that imports of crude oil totaled 
9.75 million tons in 1970, an increase of 38 
percent compared with 1969. The Soviet 
Union remained the principal source, and 
Iran supplied an estimated 30 percent. 

Total imports and exports of refinery 
products were not appreciably different 
from those of 1969. Imports of heavy fuel 
oils were up 26 percent, to 1.14 million 
tons. Fuel oils made up 93 percent of total 
imports of refined products; exports con- 
sisted largely of gasoline. 
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At the Porvoo refinery of Neste Oy., con- 
struction of additional refining equipment 
continued. The bitumen plant was com- 
pleted in 1970, and productive capacity for 
middle distillates will be substantially in- 
creased by 1972. 

Statistics for the first 9 months of 1970 
indicated that refinery processing of crude 
oil was about 17 percent higher than in 
the corresponding period of 1969. 

Inland consumption of petroleum prod- 
ucts for the last 3 years was as follows in 
thousand metric tons: 


Consumption 
Product 
1968! 1969! 1970 2 
Motor gasoline. ........ 823 911 977 
Aviation gasoline. ...... 12 15 ) 97 
Jet fuel... ocaeca c e 49 64 
erosine..............- 31 30 30 
Distillate fuel oil........ 908 996 8.000 
Residual fuel oil......... 5,447 6,654 , 
Liquefied gases 5 56 
Refinery fuel e 397 420 529 
GM ³o ⁰ AAA 8 
Total... 7,720 9,146 9,688 
e Estimate. 


1 Organization for Economic Cooperation and De- 
velopment (OECD), Paris. Statistics of Energy 1955- 
69, pp. 38-39, 286-298, 1971. 

? Based on 9-month totals published by OECD 

Paris), in Provisional Oil Statistics by Quarters- 
ourth Quarter 1970. 
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Solid Fuels.—Imports of coal (3.22 mil- 
lion tons) and coke (843,000 tons) in 1970 
were substantially higher than in 1969. 
The increase in coal imports was due 
partly to relatively low availability of hy- 
droelectric power and consequent increased 
reliance on thermal plants for supplies of 
electricity. 

Wood and wood products (mainly, solids 
from waste liquors of the paper industry) 
supplied an estimated 20 to 25 percent of 
Finland's energy requirements in 1970. In 
1968, the latest year for which detailed sta- 
tistics were available, these fuels contrib- 
uted 25 percent of the energy used by in- 
dustry and 33 percent of that used by 
households and other consumers in the do- 
mestic sector. 


The Mineral Industry of France 


By E. Shekarchi ! 


The mineral industry of France, during 
1970, kept pace with the high level of ac- 
tivity in the overall economy. Although 
domestic demand was on somewhat of a 
plateau after the rapid growth of 1969, 
there was considerable impetus from the 
high European industrial activity. The 
gross national product (GNP) 2 at current 
prices was estimated at $147.6 billion? in 
1970 compared with $131 billion in 1969. 
Per capita GNP, also in current prices, was 
up 11 percent from $2,620 in 1969 to $2,910 
in 1970. 

The major development in the mineral 
processing industry was the announcement 
in September 1970 by two large aluminum 
producers of France, Péchiney and Ugine, 
that they will join forces to establish a 
complex raw material processing facility to 
proces aluminum, copper, special steel, 
new metals, and some chemical products. 
The effect of the new establishment is ex- 
pected to be a tremendous production in- 
crease in 1972. 

Another noteworthy event of 1970 was 
the decision taken jointly by Péchiney and 
Kaiser Aluminum & Chemical Corp. to set 
up a l-million-metric-ton aluminum plant 
at Dunkirk by 1974. Details of ownership 
and other arrangements were not available 
at yearend. 

A decision was announced at the end of 
September to organize a new company of 
Péchiney and Peñarroya S.A., called 
Affimet, in which Péchiney will have a 60- 
percent interest and Peñarroya a 40-per- 


cent interest. Activities of the new firm 
will be concentrated on refining aluminum 
and copper and production of their alloys. 
After expansion of existing facilities in 
1971, Affimet will produce 70,000 metric 
tons of secondary aluminum and 15,000 
metric tons of copper alloys. 

The sixth economic plan of French in- 
dustry, which covers the 1971-75 period 
was introduced. According to this plan, 
French steel production capacity would 
reach 35.6 million metric tons by the end 
of 1975. To implement the program, the 
floating of new shares, loans, and continua- 
tion of large self-financing has been fore- 
seen. The sixth plan envisages that petro- 
leum will continue to be the predominant 
source of energy, rising from 58.8 percent 
of the national energy supply in 1970 to 
an estimated 67.9 percent in 1975. Further 
projection into the 1980's indicates that 
the share of energy supplied by petroleum 
will increase to over 70 percent by 1980 
but will fall below the 70-percent level by 
1985. The share of coal in national energy 
consumption is expected to decline. Al- 
though the use of natural gas is expected 
to increase at a rate of about 12 percent 
per year, it is not anticipated that it will 
account for more than 10 percent of the 
total energy consumption before 1985. In 
the nuclear energy sector, the plan envis- 
ages all the growth after 1975. By 1985, 
nuclear power will account for over 11 
percent of the total energy consumed. 


PRODUCTION 


The production of iron and steel, alumi- 
num, and ferroalloys was generally higher 
in 1970 than in 1969. Among the fuels the 
coal industry showed another decline, 
whereas a significant increase was indicated 
in the production of natural gas and pe- 
troleum. In table 1 the production of pri- 


mary minerals and processed metals and 
nonmetals is given. 


1 Physical scientist, Division of Ferrous Metals. 

2U.S. Embassy, Paris. State Department Dis- 
patch A—535, May 17, 1971. 

3 Where necessary values have been converted 
from francs (Fr) to U.S. dollars at the rate of 
Fr.5.55 = US$1.00. 


269 


MINERALS YEARBOOK, 1970 


Table 1.—France: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: f 
Bauxite, gross weight. .....................- thousand tons.. 2,713 2,778 2,992 
U ⁰˙àà.m. ͥ ue ae eee pees Dae do.... 1,080 1,106 e 1,125 
Metal: 
II ĩ A ⁵ ⁵ Seed do 866 372 880 
Secondary...lclo 24-559 Osea 7 89 e 87 
Antimony smelter production. nn 1,331 2,129 2,222 
h i22 mt eee ee uses 353555 18,818 * 13,600 e 13,600 
e e Lu ese mc cd kilograms. . ,000 65,000 72,000 
Cadmium... uode ˙²˙—¼ Y a uae Eae r 552 528 528 
G ³·ö¹iAii.kk.ꝗ / ͥꝗ⁰ y 800 641 304 
Copper: 
e metal eontentttkkkkknk᷑◻kk. LLL Ll LLL LLL. 391 889 848 
etal: 
Blister (secondarꝰꝰꝶ)ʒ) : : 7,820 10,380 9,100 
Refined: 
ee ĩ 28, 153 28, 900 27, 852 
Other ——— — —— 8 8,238 8,040 5,675 
8805 dulce CP AAA ß oth ceeos 86,391 86,940 88 , 527 
old: 
Mine output, metal content__--_.....-..------- troy ounces... 58 , 450 54, 946 e 58, 000 
r mede r re do.... r 60,893 47,101 56, 521 
Iron and steel: 
Iron ore and concentrate.................... thousand tons.. 55,238 55,425 56,801 
Pig (TON eon esos eon ks ceeds eee eee sine do.... 16,075 17,784 18,735 
Blast furnace ferroalloys. __.........--.-..---------- do.... 374 428 486 
Electric furnace ferro alloy do- 278 809 339 
Steel ingots and castings.. -~ ------------------------- do.... 20,409 22,511 23, 778 
Semimanufactur es do 16,771 18,408 18,727 
Mine output, metal eontengʃz“k‚kkk.. r 26,400 80,200 29, 385 
Metal refined: 
FFCJÄ TTF bets se tes ³»˙ A Rc a ciis 99,930 107,930 119,936 
S ⁰·¹ͥ (gnkg.. cues oe 22, 900 19, 824 18, 128 
Antimonial lead (lead contentd9 - 22 Le 25,400 28,050 81,886 
Total refined led 148,280 155,804 169,945 
Magnesium including secondary................................ 4,480 ,414 ,611 
Manganese ore and concentrate gross weight. 2,602 NA A 
Nickel, content of metallurgical products (pure nickel, ferronickel, 
eee, ß e oes 9, 209 9,606 10,952 
inn.... -d 21, 960 29,470 NA 
Silver: 
Mine output, metal eontent thousand troy ounces. . 2,198 2,094 2, 100 
Metal (content of final smelter producta) 
thousand troy ounces... 5,728 4,185 4,823 
Tin concentrate, metal content long tons r 868 252 283 
Tungsten concentrate, metal content 12 22 58 
Uranium: 
Mine output, uranium eontennnnnnn nnn 1,251 1,300 1,294 
2 Chemical concentrate, uranium content ta 1,642 1,716 1,764 
ine: 
Mine output, metal content.__._.......-.-.-------.-------- 21,806 20,100 18 ,600 
Metal including secondary: 
Sab aa a ß a cr te sil ee as 207 , 414 253,540 227 , 300 
Düt cp eee eee : 6,760 
NONMETALS 
e ß e A 1,550 NA NA 
; ĩ ⁰⁰daddZꝓddddddddddͤͤ ð⅛ðV eae a IE 500 e 500 e 500 
Barito so 2n loce eux uice lc EMI wr 90 , 982 95,000 105,000 
Bromine, elementaalll „„ 14,140 14,710 e 15,000 
Cement, hydraulic thousand tons 25,893 27 , 548 28 , 900 
Mae fd ĩ d ĩ NE do „835 NA NA 
Clays 
Cö;à—ßr«'ið ˙ ] a eiu 23,227 NA NA 
Brick and tile thousand tons 10,272 NA NA 
Ceramic and pottery____......._....-.-.---------.--------- 95,853 NA NA 
Marl for cement industry thousand tons. . 10,47 NA NA 
Kaolin and kaolinitic. c „„ 39, 868 470, 000 e 480,000 
Refractory. -------- eee eee circu e thousand tons. . 72 6 
Denn a O ct S 170,650 e 170,000 e 170,000 
Feldspar and pegmat ite. 177,483 e 178,000 e 188,000 


See footnotes at end of table. 


Table 1.—France: 


THE MINERAL INDUSTRY OF FRANCE 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


271 


1968 


24,000 
11,720 
1,857 
1,719 


1,386 


1969 


31,000 


1970 » 


e 81,000 
11,699 


Commodity 
NONMETALS8— Continued 
Fertilizer materials: 
Crude (natural): 
Phosphatic chalk_.....-.....-.----------------------- 
Potash: 
Gross weight thousand tons 
K3:O equivalenet.tk do.... 
K:0 equivalent (marketable)... ............. do.... 
Manufactured: 
Nitrogenous nitrogen content thousand tons 
i tie: 
uperphosphate, gross weight. do.... 
Thomas slna gg do 
ôÄ§êÜ15EiQũ 8 do 
Mixed, gross weigere do... 
Fluorspar, marketable............ ... „ 
JJ/Vô§öÜeuk..ksxĩèr d 8 thousand 17185 - 


Gypsum and anhydrite, crude 


— — am — — — kjñ uo mu o uo 


Lime, quicklime and hydrated including dead-burned debate 


do 
Il... ³ðV ⁵ð2â LEE 
Pigments, natural mineral, iron oxide 
Pumieg.. . ...... ed lc ix C E 
Pozzolana and lapilli_....._......-----------------_-----_----- 
Pyrite: 
Gross weigh thousand tons 
Sulfur content. -__._..-....-_-----.----.-- ~~~ eee do.... 
Quartz and glass sand: 
/’ ͥͥͥͥͥ A—————— "'—————————— sees 
ieee, f eee ar thousand tons 
/ olco Ln r 8 do 
Stone, sand and gra vel n. e. s.: 
Building stone: 
Granite and similar rock do- 
Limestohe- ß ene do.... 
Marble. hon rene eee 7 hm; tee eee do.... 
Ü 2o cC enhn d RUM Ru du E do.... 
Crushed limestone and gran ite 
Dolomite: 
For agriculture. oo deocu ose dent ein mdr ikeque cea 
Crude for calcining. ...............-... LLL lll lll ll. 
/ ⅛˙1“wud.ͥͥͥͥ..A.... uiu LEA 
Mr ³oÜ¹ oss teeter 
Limestone, agricultural and industrial: 
For agriculture——: „% thousand tons 
For iron and steel industry. 7/77 do 
For lime and cement... ttt do.... 
For sugar milla: ---------------------------- do.... 
7);;ö;¹A . ci p DELLI eben 


Road building, foundation and ballast (other than alluvial: 
sand and gravel): 


à¶r.rũ es cee oe 88 do.... 
Foundation material__.__.____._----_.-_--.------- do.... 
Ground rock for road fille rr do.... 
Paving block and curbing. ---------------------- do.... 
Slate: 
))ö§Ä’ ͥͥ ¹⁰Ü¹¹ͥ¹ w ik AAA 
G ³ÜA¾ꝛ.³0ͥQ. ͤ õ ͤß0½ ͤ eee 
Other stone: 
Pe ⁵ðU!½ . atus m 
·ö˙⁵ẽ AT 
JJ ]⁰§¹1¹ iau eral sche T x er Seed 
AI, oe EE thousand tons 
Millstones and grindstones______...-_----.-.---.------- 
Sand and gravel: 
Industrial sands: 
Foundry —— un thousand tons 
Miscellaneous — 
Other sand and gravel (alluvial): 
i777 ouo rM douce do.... 
By other winning methods. .................. do.... 
Sauer, eletiantal byproduct s.c<. cece sf e2soecSt eee et ees occ do.... 


See footnotes at end of table. 


726,202 


82 
34 


4,442 


169,732 
598,118 
677,701 


1,445,551 


31,835 


73 ,046 
5, 592 
93 

145 


121, 268 
62,455 


195,432 
16,519 
205,613 
11,882 
1,290 


1, 580 
530 


84,328 

17,543 
1,635 
246 , 085 


6 
e 275,000 
NA 


5,959 
4,187 


e 1,350 
NA 


e 600 


e 725,000 


2,417 


175,092 


1.732 


246, 000 


e 600 


^2,800 


180,199 


1,733 
233,000 
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Table 1.—France: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS 
Bituminous asphaltic material........... 2 LLL LLL LL LLL LLL. 116,482 117,880 NA 
Carbon DACE- eden caliente 118,150 187,200 e 140,000 
Coal: 
Anthracite. |... .....: 2 LL LLL LL LL Lll Lll... thousand tons. . 10,603 10,084 9,842 
Bin ⁵ sse eis do 81,308 80,499 27,511 
( AME do- 3,221 2,950 2,785 
JJ122222?2; AAA do- 45, 132 43, 533 40, 138 
Coke: 
Metalung ie. cog e camS do 12,341 13,539 14,149 
Anh.. 8 do- 8 8 10 
P/ ³˙¹¹ u Eust LEE ee do 12,349 13,547 14,159 
Coal brich cp esc uL HR ede do.... r4,565 4,197 4,302 
Gas natural: 
Gross production million cubic feet. 804,376 846,223 e 360,000 
Mb ⁵ EE do.... 1197, 832 229, 756 243, 000 
7000 ³oÄA ͤ ↄ A 8 thousand tons 72 e 70 e 70 
Petroleum: 
Crude... 2 boast cie thousand 42-gallon barrels.. 19, 585 18,207 16,825 
Refinery products: 
Aviation gasoline.. _-.-------------------------- do.... 585 506 885 
Motor gasoline. .................-.---..--.-.... do 98,388 104,266 112,278 
%%00%]˙³iÜ˙ ⁰˙·¹m.. E LL do- 18,208 22, 742 23,294 
F A iud du do.... 461 850 878 
Distillate fuel oil. ......--...--- 2 eee 8 222, 017 257,697 295, 898 
Residual fuel Oo¹lll1llnl‚‚nnn e Occ 130,812 157,864 183,229 
Lubricahis... e oe eS eke cee e oe aie 0...- 6,396 7,208 7,382 
Liquefied petroleum gases do.... 28,245 25,246 28,301 
Bi 8 do- 14. 830 17.287 19,444 
r ³»;2.w-.w ³· E Dum ee dp do.... 30, 718 40,913 25,158 
Refinery fuel and losses do.... 89,479 88,185 42,216 


jii —-—————— —— — € do.... 585,124 672 , 464 787.948 


e Estimate. v Preliminary. r Revised. NA Not available. 
1 Produced in part from imported raw materials. 


TRADE 


Details of foreign trade including total and destinations are given in tables 2 and 
tonnage by commodities, principal sources, 3. 


Table 2.—France: Exports oi mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Baie 157,321 148,034 West Ger.nany 77, 527; United 
Kingdom 64, 724. 
Oxide and hydroxide 114. 234, 063 286,529 Switzerland 125,521; Spain 42,913; 


Italy 32,736. 
Metal including alloys: 


BCrep auo ᷣ ; goce uL 16,160 14,819 Italy 9,855; West Germany 3,572. 
Unwrought...........-.....- 186,858 179,808 West Germany 66,049; Belgium- 
Luxembourg 58,909; Italy 32,890. 
Semimanufactures 69,726 85,959 West Germany 26,205; United States 
15,822; Italy 5,970. 
Antimony including sera r 141 194 Belgium-Luxembourg 68; Spain 50; 
nited Kingdom 28. . 
Arsenic (anhydride)................... 18,250 11,622 United States 3,768; United Kingdom 
2,346; Italy 1,402. 
Berylliunnmn 5 2 United States 1; United Kingdom 1. 
Bismuth, all form 60 72 United Kingdom 58. 
,, bcos eee 50 58 libe pea yeaa 48; Belgium-Luxem- 
urg 14. 


See footnotes at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 

Chromium: 

Chro mite 

Oxide and hydroxide F 

Nl//ͤð—ñ ͤũ V a ned 
Gl ³o¹ ms 
Columbium........ value, thousands 2 
Copper: 

Matta. uc oo eee ce eee 

Metal and alloys 

PD. ni sd eu LL E 


Semimanufactures 


Gallium value, thousands 2 


Germanium, all form 
Gold: 4 
Metal including alloys 

troy ounces.. 


Ashes and sweepings........ do.... 
Other metal (temporary imports 
and export) do.... 
Iron and steel: 
Iron ore thousand tons 
Pyrite einder.r do- 
Metal: 
S ³˙ AA do 


Pig iron including 

spiegeleisen 5535. do.... 
Ferroalloys.. . thousand tons 
Shot and powder do.... 
Steel: 


Primary forms including 
coil 0...- 


Semimanufactures: 
Bars, rods, wire rods, 
and sections. do.... 


Plates, sheets, and 
universals. . do 


Hoop and strip. do- 


Rails and accessories 


do 
Wire do 
Tubes, pipes, and 

fittings DINGEN: do 

Castings and forgings, 
rough....... 8 

Lead: 

07 ³¹ A AAA 
Gi. em REuIeUE 


See footnotes at end of table. 


1968 


298 
775 


213 
r 739 
$11 
621 


33, 030 
12, 687 
r 12, 673 


32, 966 


r $194 
2 


91,404 
1,736 
657 , 835 


18,271 
210 


3,612 
r 8,202 


10,535 


1969 


911 


41,029 
9,952 
8,404 


37,935 


$336 
1 


96,098 
2,282 


8,179,'769 


18,515 
183 


1,229 


74 


331 
22 


704 


2,421 


2,410 
209 
201 
113 
723 

20 


4,333 
9,429 


14,670 


Principal destinations, 1969 


West Germany 220. 

United States 175; Sweden 168; 
Belgium-Luxembourg 141. 

West Germany 140; Italy 76; Sweden 


45. 
Mainland China 160; United Kingdom 
93; Netherlands 84. 


Netherlands 687; West Germany 137; 
Belgium-Luxembourg 90. 


Belgium-Luxembourg 15,197; West 
Germany 14,260; Italy 8,792. 
Bel jum: Luxembourg 8, 586; West 


5 2, 041; Netherlands 

1.500. 

West Germany 12,381; United States 
5,934; Netherlands 4,065 

Switzerland $335. 

All to Belgium-Luxembourg. 


Belgium-Luxembourg 20,223; Nether- 
lands 11,156; West Germany 5,3065. 
Switzerland 2,058. 


Muscat and Oman 1,078,720; Laos 
488,854; Saudi Arabia 344, 784. 


Belgium- Luxembourg 13,431; West 
Germany 5, 059. 
Bel Cum beugen bourg 94; West 
ermany 89. 


Italy 1,832; Belgium-Luxembourg 271; 
est Germany 86. 


West Germany 32; Belgium-Luxem- 
bourg 23; Italy 16. 


Italy 89; West Germany 87; United 
States 66. 
West Germany 8; Italy 6. 


Italy 236; Belgium-Luxembourg 175; 
est Germany 142. 


United States 565; West Germany 502; 
Belgium-Luxembourg 234. 


West Germany 727; Italy 253; United 
States 162. 

West Germany F Italy 35; Belgium- 
Luxembourg 2 


Italy 82; Iran 26. 
United States 37; West Germany 16. 


United States 167; Netherlands 103; 
Algeria 87. 


r 11; United States 

Belgium- Luxembourg 2,288; West 
Germany 1, 750. 

Netherlands 2,234; Hungary 2,020; 
United States 1,087. 


Italy 7,869; West Germany 5,719. 
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Table 2.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
Lead—Continued 
Metal including alloys—Continued: 
Pig including alloys........... 16,774 19,095 United States 5,507; West Germany 
9,281; Belgium-Luxembourg 3,146. 
Semimanufactures including 
// ee 1,136 939 Italy 155; Norway 114; Syrian Arab 
Republic 100. 
Magnesium, all form r 474 729 West Germany 174; Italy 170; 
Cameroon 130. 
Manganese: 
i PONP PS IMS 504 594 Netherlands 190; Italy 125; Switzer- 
land 120. 
Osxide8.oialohsunés cece iube RA 720 521 Aus 138; Netherlands 130; Poland 
Metal, all form 4,674 6,476 West Germany 2,130; Italy 1,671; 
United Kingdom 755. 
Mercury 76-pound flasks. . 290 116 Belgium-Luxembourg 29; Norway 29. 
Molybdenum: 
»§«»ô W. AA 54 80 NA. 
M //ͤ«; A 8 22 27 Italy 17: West Germany 5. 
Mi Metal, Aer cence es 15 36 West Germany 23; Italy 5. 
ickel: 
Matte, speiss, eta r 164 154 West Germany 35; Sweden 35. 
Oxide and hydroxide 3 152 126 Italy 32; Netherlands 81; West 
Germany 17. 
Metal including alloys: 
OFAD. ouem n SEU eed eE 1,850 1,640 West Germany 599; Belgium-Luxem- 

bourg 546; Netherlands 261. 

Ingots.. ecc cc2z e RO 5,824 4,214 West Germany 1,372; mainland China 
700; Italy 519. 

Semimanufactures including 

anodes. ..................- 2,471 2,966 West Germany 802; Spain 681; 
Netherlands 346. 
Da and platinum group: * 
hes and sweepings. troy ounces.. 2, 446, 218 1,093 5 "e Gabon 822; United 
ingdom 
Metal including alloys. ..... do.... 113,813 127,992 West Germany 26,171; Netherlands 
23,888; United States 20,416. 
Senn 2e 1 2 NA. 
Silver: 
Metal including alloys 
thousand troy ounces. . r 11,152 6,640 Spain 1,368; West Germany 1,124; 
Netherlands 996. 

Ashes and sweepings........ do.... 786 552 Sweden 460; Belgium-Luxembourg 92. 
Sli as cS yee eee 2,494 1,440 West Germany 762; Italy 675. 
Tantalum, all forms. value thousands $118 $71 Italy $30; United States $19. 
rum Niese eee Ead 1 1 All to the Netherlands. 

in: 

6VMMA AAB long tons r 569 365 ain 360. 

GOridge xx do 43 26 est Germany 23. 

Metal including alloys: 

7)77öͤͤ 8 do 17 14 NA. 
In gots do- 1292 569 Miri Germany 210; Italy 122; Algeria 
Semimanufactures do- r 119 167 Cambodia 60; Belgium-Luxembourg 12. 
Titanium: 

OFre 22 os doses sree secceueseescece 156 129 Algeria 121. 

G ///ͤêðO—:r:m nz. ees r 10,178 9,844 b us rero 4, 120; West Germany 

Metal, all form 37 39 United Kingdom 1 19; Italy 14; West 

Germany 4. 
rund i 
Trioxide..................--....-.- 144 169 Austria 130; West Germany 38. 
Metal, all forms. ................- 836 801 West Germany 131; United Kingdom 
91; Japan 22. 
Zine: 

fGGͥEFõͥõ³˙·ww 27,231 7,126 Spain 5, 540; United Kingdom 1,586. 

Mattea 1,055 324 Italy 302. 

G %/«§«;ð— ß na nau a r 9,908 8,887 West Germany 1,507; Belgium- 

Luxembourg 1 254; mainland 
China 906. 

Metal 5 alloys: 

F 2,410 2,155 Italy 2,074; Belgium- Luxembourg 71. 
Dust (blue powder) 1,295 2,852 Norway 1,250; lgium- Luxembourg 
Slab and ingo 20,610 20,381 West Germany 10,419; Portugal 2,563; 

United States 1,500. 
Semimanufactures. .. ......... r 3,432 2,624 West Germany 1,922; Morocco 104. 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
Zirconium: 
Ora. dL mEniEE dhe 160 130 Italy 89. 
Oxide... conce E ERI 51 75 Mexico 20; United States 19; West 
Germany 10. 
Metal including nuclear grade 373 300 United States 110; Sweden 88; West 
Germany 82. 
Other: 
Ore and concentrate 364 189 West Germany 58. 
Ash and residues from nonferrous 
metals: 
Aluminum 4, 690 5,114 Italy 8,434; West Germany 920; 
Spain 395. 
piii 8 5, 584 8,222 West Germany 1, 825; Belgium- 
Luxembourg 978; Spain 308. 
f eet eee es 10,731 8,626 Bel ium-Luxembourg 8,178; West 
ermany 371. 
Nie!!! ERR 662 476 Italy 338; West Germany 99; East 
Germany 22. 
Zio oc deseo D i Le 8,868 6,147 Belgium-Lusembourg 5,296; West 
Germany 498. 
Other r 33, 630 33,237 Switzerland 19,121; Belgium-Luxem- 
bourg 8,929; "West Germany 3,090. 
Slag and ash n.e.8. ............... 185,332 170,115 Italy 10 100, 988; West Germany 64. 282; 
Switzerland 2, 720. 
Metals including alloys, all forms 6 r 206 828 West Germany 117; Belgium-Luxem- 
bourg 93. 
NONMETALS 
Abrasives, natural: 
Pumice, emery and other r 567 622 West Germany 372. 
Dust and powder of precious and 
semiprecious stones 
value, thousands 2. $382 $407 Switzerland $188; Belgium-Luxem- 
" bourg $98; United Kingdom $92. 
Grinding and polishing wheels r 2,400 2,572 West Germany 590; Italy 451; Bel- 
gium-Luxembourg 806. 
Asbestos, crude- - -- ------------------ 1,030 794 Al 586; Spain 130. 
Barite including wither ite 15,062 14,415 Gabon 4 ,087; Italy 3,321; Belgium- 
Luxembourg 2,637. 
Borates, natural.....................- 4,109 1,478 Italy 739; West Germany 650. 
Brome 1,692 2,005 Switzerland 1,152; West Germany 607; 
nited Kingdom 227. 
Cement thousand tons 868 1,006 West S many 203; Italy 160; Ivory 
oast 
Gaõ³³ ³ AAA 8 r 287,412 299,452 West Germany 126,030; Belgium- 
Luxembourg 66, 414; Netherlands 
48,030. 
Clays and producta: 
Crude: 
Kaolin r 60, 156 63,901 West Germany 40,418; Italy 11,986; 
Switzerland 4 ,087. 
Bentonite. |... ............... 3,523 2,205 Bel ium-Luxembourg 467; Iran 298; 
unisia 
Refractor // 339, 477 866,252 Italy 208,428; West Germany 87, 973; 
Bel gium-Luxembourg 44, 760. 
e ooo r 65,838 1,408,188 Italy $97. 823; West Germany 470,983; 
Belgium-Luxembourg 27,779. 
Clay and refractory construction 
materials (bricks, tile, etc.)___._- 145,352 208,008 Belgium- Luxembourg 52,273; West 
ermany 43,389; Italy 19, 690. 
Corundum 
Natural including emery (included 
in abrasives above). ...........- 109 139 NA. 
Artificial 11, 588 13,942 West Germany 3, 710; Italy 2, 551: 
Belgium- Luxembourg 2,020. 
Cryolite and chiolite, natur aal 1,598 1,518 Cameroon 1,473. 
Diamond: 
Industrial excluding powder 
value, thousands 2. $1,459 $1,331 T ey $651; Ireland $159; 
ain 
Gem unseet do.... $5,819 $10,839 Switzerland $5,265; Republic of South 
Africa $2,078; Netherlands $1,527. 
Diatomite. ........... 2... 2222-22... 17,685 14,869 West Germany 8, ds Netherlands 
1,028; Italy 1,00 
Feldspa rr 21,653 27,251 Belgi 5 9,486: West 


See footnotes at end of table. 


ermany 8,958; Switzerland 5,628. 
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Table 2.—France: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
NONMETALS—Continued 
Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
ien 8 870 141 Belgium- Luxembourg 35. 
Phosphate rock. ............. 824 607 NA. 
Potassic salt 56,744 59,503 Belgium-Luxembourg 38,782; Nether- 
lands 16,914; Switzerland 3, 780. 
Organic..................... r 87,767 28,706 Switzerland 15, 887; West Germany 
3,426; Italy 3,335. 
Manufactured: 
Ammonia, anhydrous 
thousand tons 7 52 West Germany 41; Greece 4; Spain 3. 
Nitrogenous. .......... do.... 592 514 Belgium-Luxembourg 113; Morocco 
69; Egypt 58. 
Phosphates 
Basic slag do 312 280 Switzerland 127; Austria 115; Italy 35. 
Other 0 —— 51 53 Spain 10; Netherlands 9: U. S.S.R. 9. 
Potassic............... do- 1,145 1,026 Bel ium-Luxembourg 162; Poland 162; 
etherlands 97. 
Flint (pebble )) 103, 144 96,783 United Kingdom 25,187; West 
Germany 17,698, Belgium-Luxem- 
bourg 14, 632. 
r ß be sede 117,261 102,226 West Germany 63,367; Italy 12,301; 
Belgium-Luxembourg 9,888. 
(ti. glo PER 1,697 1,587 West Germany 268; Austria 251; 
. Belgium-Luxembourg 232. 
Gypsum and anhydrite including 
plasters. c 00 ecco reU EE ERE 863,514 922,484 Belgium-Luxembourg 385, 053; Sweden 
186,717; Italy 108,911. 
Dr cco see cec bac 42 85 United Kingdom 10; Hungary 4; 
y 3. 
BS eee oer tee ia r 287 ,229 855,321 Belgium-Luxembourg 208,549. 
Magnesite including calcined........... : 601 Une Kingdom 284; Réunion 105; 
a 
u . aeae r 1,921 1.572 West Germany 856: Italy 165: 
Switzerland 106. 
Pigments, mineral including iron 
S %/§öôðÜ—ac k o E aTODBOEII 8,150 2,954 Algeria 468; Morocco 414; United 
ingdom 324. 
Pozzolan, santorin, te 1,781 2,870 Switzerland 2,861. 
Precious and semiprecious stones, 
except diamond 7. value, thousands 2 $10,778 $12,705 Switzerland $8,104; United States 
$1,499; West Germany $825. 
3L is gross weight 3,145 4 NA. 
DEM NEIN estar ½ 8 r 83,501 135,113 Netherlands 29,314; West Germany 
23,658; Belgium-Luxembourg 23,171. 
Sodium and potassium compounds n.e.s.: 
Caustic 80da....................- 198, 435 279,561 Guinea 71,598; West Germany 32,055; 
Brazil 20 686. 
Caustic po tag 9, 563 8, 756 Netherlands 2, 687; United Kingdom 
1,104; Switzerland 1,088. 
Stone, sand and gravel: 8 
Building stone: 
Crude and partly worked n.e.s. 92,810 96,307 Belgium-Luxembo 56,570; West 
Germany 18,598; Switzerland 6,378. 
Worked: 
Not specified. ___....____- 7,401 7,105 lgium-Luxembourg 2,159; West 
ermany 2,154; Switzerland 693. 
Slate including erude r 18,567 19,983 Netherlan 9,7 57; Belgium-Luxem- 
bourg 6,617; "Italy 2,147. 
Dolomite, chiefly refractory grade 76, 827 91.369 Belgium-Luxembo 55,206; West 
Germany 19,607; witzerland 4,605. 
Gravel and crushed stone 
thousand tons. . 10,123 10,144 West Germany 6,756; Switzerland 
1,656; Belgium-Luxembourg 1,076. 
Limestone (except dimension)...... 117,144 108 , 483 Belgium-Luxembourg 63,694; Switzer- 
land 43,295; West Germany 969. 
Quartz and quartzite 412 904 West Germany 215. 
Sand excluding metal bearin 
thousand tons. . 2,208 2,518 West Germany 961; Belgium-Luxem- 
bourg 648; Switzerland 481. 
Sulfur, elemental. .............. do.... r 1,063 868 United Kingdom 262; Netherlands 121; 
West Germany 89. 
Tale and steatitee 44, 376 45,878 West Germany 11,805; Italy 10,520; 


See footnotes at end of table. 


United States 4, 890. 
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Table 2.—France: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
: NONMETALS— Continued 
Other: 
Nonmetals n.e.s__...__..--------- r 145,059 202,262 Switzerland 158,399; West Germany 


80,891; Belgium-Luxembourg 10,972. 
Slag, dross and similar waste, not 
metal bearing from iron and steel 
manufactures. ... thousand tons 947 808 West Germany 682; Belgium- 
Luxembourg 84; Norway 18. 
Oxide and hydroxide of magnesium, 


strontium, and barium. ......... 6,825 9,427 U.S.S.R. 5,022; United Kingdom 1,070; 
West Germany 598. 
Fluorine......................... 1,349 26 NA. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 21,244 16,182 United Kingdom 15,209. 
Carbon black. ...................-..- r 43,862 47,338 West Germany 9,013; Italy 8,070; 


Spain 7,539. 
Coal and briquets: 


Bituminou ss r 860,231 1,102,001 Belgium-Luxembourg 447,026; West 
5 435,804; Netherlands 
Briquets of bituminous coal. 14,149 43,022 West Germany 20,496; Italy 15,407; 
Switzerland 4,741. 
Linie ee sete 28,985 17,276 Spain 17,266. 
CORO 320226 A 185,322 887,991 est Germany 315,455; Belgium- 
"nr ; Luxembourg 297,270; Algeria 44,826. 
Gas including liquid petroleum gas r 498,677 609,962 Spain 317,749; Portugal 108,744; 
Algeria 38,628. 
Hydrogen, helium and rare gases 2,851 2,462 Bogin Mem DOM 1,410; Spain 346; 
taly Š 
Peat including briquets__._._________._- 1,192 2,271 West Germany 2,235. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. . 12,891 11,287 United Kingdom 3,534; West Germany 
3,044; Switzerland 1,927. 
Kerosine and jet fuel. do 8,528 8,055 . 1,387; West Germany 336; 
, : pain à . 
Distillate fuel oil. .......... do.... 19,152 22,082 West Germany 8,695; Switzerland 
i 6,621; Netherlands 3,582. 
Residual fuel oil do.... 28,165 28,519 United Kingdom 6,086; West Germany 
5,465; Italy 4,271. 
Lubricants. ...............- do.... 1,979 2,702 United Kingdom 589; Netherlands 380; 


Belgium-Luxembourg 247. 
Other, bitumen, petroleum coke, 
and other residues 
thousand 42-gallon barrels. . 2,922 2,565 West Germany 1,163; Algeria 407; 


Switzerland 400. 
Chemical derivatives of coal, petroleum 
OF ES o. seen ee aL uoo 62,768 46,045 Switzerland 10,045; West Germany 
9,389; Belgium-Luxembourg 5,193. 


r Revised. NA Not available. 

1 Excludes artificial corundum. 

2 Based on par value of franc effective on January 1, 1960, of 20.2550 U.S. cents equals 1 franc. The par value 
of the franc was changed on August 10, 1969 to 18.0044 U.S. cents equals 1 franc. 

3 Including indium and thallium. 

4 Calculated from quantities reported in kilograms. 

Including cast iron and shot, grit, powder, and sponge of iron or steel. 

¢ Alkali, alkaline earth, znd rare-earth metals except sodium. 

7 Including synthetic aad reconstituted stone but not including diamond. 

$ Not including slate, flint, or industrial limestone. 
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Table 3.—France: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxitée-. loose oe Seeks 334, 846 479,899 Australa n 815,898; Greece 84,230; 
uyana 4 
Oxide and hydroxide 14. 81,215 5,507 Canada 2,151; West Germany 1, 983, 
United States 720. 
Metal ineluding alloys: 
SOTRD. dose secas udo acm 5,523 14,783 Belgium-Luxembourg 6,496; United 
States 3,540; West Germany 1,722. 
Unwrought. ................. r 97,859 142,275 Cameroon '97 857: Greece 21, 115; 
United States 19, 165. 
Semimanufactures r 59,214 84,484 West Germany 45, $88; Belgium- 
Luxembourg 22, 338; Italy 6,074. 
Antimony: 
Ore and concentrate 2,430 4,095 Bolivia 1,489; Morocco 1,183; Republic 
of South Africa 709. 
Metal, all forms T 1,232 996 Belgium-Luxembourg 1815 mainland 
. : China 164; U.S.S.R. 8 
Arsen: anhydride and acid 21 5 NA. 
Beryllium: 
OTe ————Á————— 88 36 - 
Metal, all forms 
value, thousands . $138 $420 pir States $370; United Kingdom 
Bismuth: cece ß 943 842 Few 309; United Kingdom 125; Japan 
Cadmium... goce leq e Secus 849 749 Belg ium-Luxembourg 201; Japan 144; 
nited States 1 
Chromium: 
OPO NEN EE E D ELO PES 263,119 830,327 Tu ooi ,682; U.S.S.R. 80,157; 
ran 
Oxide and hydroxide. ............. 2,041 2,442 weet German; 1,581; United Kingdom 
M!! ——Á— sou. 40 55 U.S.S.R. 20; United States 18; United 
Kingdom 16. 
Cobalt: 
Dl----41--i--- V -----2-1---2-2---- 11,600 8,712 All from Morocco. 
Oxide and hydroxide. ............. 114 186 Belgium-Luxembourg 133. 
Metal, all form. 273 663 Belgium Duxembourg 3 376; Finland 112; 
Congo (Kinshasa) 63 
Columbium: 
Ore (including tantalum ore) 560 1,168 Canada 1,041; United States 74. 
Metal, all forms 
value, thousands 2. r $89 $187 Belgium-Luxembourg $58; United 
States $40. 
Copper: 
ieee ec ELM t uu 332 1,892 Belgium-Luxembourg 1,020; Italy 116; 
United Kingdom 102. 
Metal including alloys: 
777 te eee 1 14,813 13,147 West Germany 4,527; Belgium- 
mr ri 2 450; Switzerland 
5 
Blister and other unrefined __ 16,416 15,844 Belgium-Luxembourg 10,400; Congo 
(Brazzaville) By vi Congo 
(Kinshasa) 2,42 
Refined... ............-..... r 259,948 324,841 e eee 92,007; Zambia 
67,171; Chile 52,531. 
Semimanufactures. ........... 28,141 88,556 Belgium-Luxembourg 18,802; West 
Germany 10,772; Italy 5, 030. 
Germanium, gallium, etc. 
value, thousands 2 $390 $445 ee $267; Nether- 
n 8. 
Gold: 3 
Ashes and sweepings. troy ounces. . 108,578 12,628 Spain 56,167; Netherlands 12,153; 
Switzerland 2 ,990. 
Metal including alloys... ... do.... 107,383 166,573 Netherlands 84, 010; West Germany 
88,517; Switzerland 25,624. 
Metal, other (temporary imports 
and re- exports) do.... 1, 327,277 3,871,137 Switzerland 2,958,668; United Kingdom 
886,001; North Korea 882,529. 
Iron and steel: 
Ore and concentrate except 2L 
roasted pyrite... thousand tons 5,017 6,941 ee 1,757; Brazil 1,465; Liberia 
possed pyr ite do- 34 32 Italy 20; Spain 12. 
etal: 
Serap- --------------- do.... 378 465 Belgium-Luxembourg 204; United 


See footnotes at end of table. 


Kingdom 102; United States 50. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued: 
Metal—Continued: 
Pig i iron, spiegeleisen and 
other 4. thousand tons 


Ferroallo ys do- 
Steel, primary forms do 
Semimanufactures: 

Bars, rods, sections 5 


do.... 


Plates, sheets, and uni- 
versals_._______- do.... 


Hoop and strip do.... 


Rails and accesories do 


Tubes, pipes, and 
fittings. ......... do- 


Castings and forgings, 
rough........... do.... 


Lead: 
Ore and concentrate 


Oxid 2-2 t eee ES 


Unwrought. ................ 
Semimanufactures 


Magnesium including alloys: 
p cei M LL EL 


Manganese: 


re and concentrate 


Mercury, all forms. . 76-pound flasks . 


Molybdenum: 
re and concentrate 


Nickel: 
Mat 


Oxide and hydrox idle 
Metal including alloys: 


Unwrought. ............--.-- 


Semimanufactures (including 
anodes).. ...............- 


Platinum and 


latinum group: 
hes an i 


sweepings..troy ounces. . 


See footnotes at end of table. 


1968 


76 


268 


4,840 


128 ,384 
2,011 


3,284 
47,044 
734 

18 
1.299 
101 


889, 959 
3,093 
342 
9,167 


r 13,384 
124 

288 
9,848 


r 2,633 


21,252 
215,088 


1969 


249 
107 
1,945 


1,832 


2,278 
349 
61 
104 


285 
7,057 


123,735 
2,624 


4,981 
58 , 450 
463 

46 
1,183 
94 


975,841 
3, 886 
412 
9,457 


7, 705 
8 

105 
13,204 
67 


891 
8, 533 


2. 657 


35,044 
418,715 


Principal sources, 1969 


West Germany 115; Belgium-Luxem- 
bourg 40; Finland 29. 

Belgium-Luxembourg 17; West 
Germany 10; Norway 3. 

Belgium-Luxembourg 713; West 
Germany 677; United States 242. 


West Germany 892; Belgium-Luxem- 
bourg 775; Italy 81. 


Belgium-Luxembourg 1,265, West 
Germany 604; Italy 99. 

Belgium-Luxembourg 222; West 
Germany 112; Italy 8. 

United Kingdom 45; Belgium-Luxem- 
bourg 10; West Germany 6. 

West Germany 57; Belgium-Luxem- 
bourg 33; Netherlands 5. 


West Germany 84; Italy 45; Belgium- 
Luxembourg 42. 


Belgium-Luxembourg 3,174; West 
Germany 2,269; Switzerland 1,270. 


Morocco 38,555; Ireland 36,672; 
Y ugosla via 11, 170. 

Belgium-Luxem bourg 934; West 
Germany 808; Mexico 345. 


Belgium-Luxembourg 3,094; West 
Germany 515; Algeria 443. 

Morocco 26,027; Belgium-Luxembourg 
11,451; West Germany 9,062. 

Belgium-Luxembourg 260; West 
Germany 91. 


NA. 

Canada 627; United Kingdom 215; 
United States 153. 

United Kingdom 26; West Germany 
24; Italy 18. 


Gabon 357,585; Republic of South 
Africa 329, 698; .S. S. R. 90, 287. 

Belgium-Luxembourg 1,837; Ji apan 
1,650; West Germany 205. 

Republic of South Africa 348; Japan 


52. 
Yugoslavia 2,524; Spain 2,379; Mexico 
1,944. 


Canada 3,454; United States 2,822; 
Netherlands 731. 

Mostly from West ‘Germany. 

Netherlands 33; West Germany 32; 
Austria 23. 


New Caledonia 7,966; Cuba 3,925; 
Canada 1,039. 
Canada 43; "West Germany 12. 


Czechoslovakia 403; United States 121; 
Belgium-Luxembourg 10 103. 

United Kingdom 3 ,298; Canada 2,647; 
U.S.S.R. 1,02 


United Kingdom 1,034; West Germany 
708; United States 310. 


Netherlands 13,343; Spain 11,381; 
Austria 3,440. 

Switzerland 156,863; U.S.S. R. 92,626; 
United Kingdom 44,368. 
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Table 3.—France: 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Selenium 25s 27 64 United States 38; West Germany 7; 
Sweden 5. 
Silver: 3 
Ashes and sweepings 
thousand troy ounces. . 1,247 916 Spain 560; Netherlands 289; Belgium- 
Luxembourg 42. 
Metal, all form do.... 31,438 21,990 United States 7,020; Muscat and Oman 
5,255; United Kingdom 2,878. 
Tantalum, all form 8 17 Belgium-Luxembourg 6; Italy 5; 
United States 4. 
Thorium: . 
Ore (monazite)..................- 70 554 Australia 305; Congo (Kinshasa) 176; 
United States 4 40. 
s Metall value, thousands 2 37 31 A. 
in: 
Oxide long tons 85 111 Belgium-Luxembourg 88; West 
| ermany 18. 
Metal including alloys: 
Sera zzz do- 111 79 Switzerland 71. 
Ingots.. -----.-------- do.... 9,639 11,140 United Kingdom 2,036; Indonesia 
1,987; Thailand 1 
Semimanufactures do 57 34 West Germany 16: Nd 4; 
United Kingdom 4. 
Titanium: 
J77ͥͤ ⁵—— 185, 066 188,730 Australia 135,275; Spain 3,455. 
G pud ucxE 17,885 19,984 West Germany 11, 758; Belgium- 
5 3,224; Netherlands 
Metal, all form 490 565 U.S.S.R. 230; United Kingdom 111; 
Japan 106. 
Tungsten: 
;;ö;ê— ] io ce cur r 1,608 2,746 Brazil 773; mainland China 563; 
South Korea 533. 
ed 8 76 81 All from West Germany 
Metal, all form. 55 66 West Germany 34, Netherlands 15. 
Uranium: 
%)))ö·Üͤĩͤĩõĩ os eee ĩð 8 2,130 1,193 All from Gabon. 
7 Metal including alloys. . kilograms. . 1,000 -À 
ine: 
Ore and concentrate 961,384 412,477 Cana hice Peru 80,547; Ireland 
Oxide v ume 2,313 8,021 West Germany 1,096; East Germany 
975; Italy 803. 
Metal including alloys: 
)) ete 19,193 18,439 Belgium-Luxembourg 8,458; Nether- 
lands 6,961; West Germany 1 ,816. 
Blue powder. 8,048 4,366 Belgium-Luxembourg 4, 4,146; Norway 
Unwrought. ................- 31,081 31,224 Belgium-Luxembourg 12,491; Nether- 
lands 5,382; West German: 4, Prim 
Semimanufact ures 4,750 5,081 Bel ium-Luxembourg 2, 747; 
ermany 1,726, Yugoslavia 300. 
Zirconium 
„ oem seus RE e 28 , 828 29,700 Australia 29,647. 
Go 9) n saci. 981 414 United Kingdom 200; United States 
188; West Germany 26. 
r ERR 21 54 United States 42. 
Other: 
Ores and concentrates 15,375 28,971 New Caledonia 16,801; Republic of 
South Africa 6,160; Iran 3,725. 
Ashes and residues containing 
nonferrous metals: 
Aluminum 3, 121 8,562 West Germany 2, 103; Italy 752; 
Belgium-Luxembourg 499. 
Copper. 156 411 6 292; Switzerland 
TOO ——— eeuee 370 86 Norway 52. 
Nickel. ( se 29 57 Algeria 42. 
OMCs oe ..... 13,736 12,547 Belgium-Luxembourg 4,524; West 
Germany 4,061; Netherlands 1,311. 
, corner USED 16,116 32,230 Canada 25,044; Sikkim 4,200; Belgium- 
Luxembourg 878. 
Metal including alloys, n.e.s., 
all forme 821 85 West Germany 46. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives: 
Emery, natural corundum, other 
PUMICE -e 5. 25.2. ow 8 
Dust of powder of precious and 
semiprecious stones 
value, thousands 2 


Boron materials: 
Crude natural bora tes 


Oxide and acid______._-______..___ 


Clays and producta: 
Crude: 
Kaolin, including calcined. . 


Benton ite 


Clay and refractory construction 
materials (bricks, ete. ))) 


Cryolite and chiolite, natural 
Diamond: 
Industrial except dust 
value, thousands ?. . 


Gem uns ett do 
Diatom ite 
Feldspar...........................- 
Fertilizer materials: 

Crude: 

Nitrogenous (natural sodium 
nitrat ..... 22222... 


Phosphate rock 
thousand tons 
Manufactured: 
Ammonia, anhydrous 


Nitrogenous. ...............- 


Potassic__.___________________ 


xus es 
asic sla g 


Flint (pebbless )))... 
Fluorspar---------------------------- 


Graphite 
Gypsum and plasteerr 


See footnotes at end of table. 


1968 


2, 950 
28, 171 
r $3,586 
4,443 
128,614 
80,537 


97, 660 
915 


$8,507 
100,116 


4,434 


256,418 
107,233 
166,002 


465,265 
1,630 


$5,833 
$36,097 
7,009 
15, 825 


24, 888 
3,397 
150, 226 
213,107 


270, 970 


840, 764 
361,274 


r 629,504 
365 


126,241 
2,655 


1969 


28, 209 
19,959 
$4,791 
5,821 
135,137 
79,349 


107,591 
1,931 


$405 
91,925 


3,620 


286,274 
93,711 
196,220 


553,552 
2,156 


$6,248 
$35,270 
6,817 
29,052 


24,083 
3,523 
173 , 647 
349,363 


197,767 


942,463 
381,841 
486 , 548 


175,616 
3,899 


Principal sources, 1969 


Turkey 25,527; Greece 2,680. 
Italy 17,148; United States 268. 


United States $1,988; United Kingdom 
$1,139; Netherlands $731. 

West Germany 1,433; Belgium- 
Luxembourg 1 352; uu 1,054. 

Canada 66,246; U.S.S.R. 40, 872; 
Republic of South Africa 15, 576. 

West Germany 70,249; mainland 
China 4,110. 


Turkey 60,362; United States 46,128; 
Netherlands 862. 

U.S.S.R. 1,030; United States 466; 
Italy 254. 

NA. 


West Germany 56,862; Switzerland 
17,745; Italy 14,2775. 
Belgium-Luxembourg 3,488. 


United Kingdom 241,842; United 
States 25,868; West Germany 11,904. 

Greece 29,988; Italy 29,492; West 
Germany 11,078. 

West Germany 150,932; United King- 
7204 23,609; Belgium- Luxembourg 


West Germany 234, 798; Italy 134,316; 
Belgium-Luxembourg 86, 121. 
Denmark 2, 101. 


Ireland $3,000; Belgium- Luxembourg 
31,414; United Kingdom 3790. 

Belgium-Luxembourg $13,033; Switzer- 
land $6,946; Israel $6,138. 

United States 2,815; West Germany 
2,209; Denmark 956 

Norway 16,097; West Germany 3,614; 
Finland 2,105. 


Chile 24,073. 
Morocco 1,601; Togo 714; Tunisia 486. 


Belgium-Luxembourg 159,744; West 
Germany 7,493. 

Belgium-Luxembourg 174,060; 
Romania 113,718; West Germany 


22, 344. 
Israel 71,462; Belgium-Luxembourg 
60,963; West Germany 36,708. 


e 786, 941: West 

ermany 155,522 

Netherlands 164, 833; Belgium-Luxem- 
bourg 74,181; Senegal 52,032. 

United Kingdom 312,890. 

epee of South Africa 3 241: Spain 


Malagasy Republic z 175; Italy 1,033; 

ermany 706 

West Germany 3, 973; Italy 1,371. 

Japan 261; Chile 134. 

Belgium-Luxembou 134,891; West 
Germany 38,961; Switzerland 1,176. 

Republic of South Africa 1,833; 
Netherlands 1,104; United Kingdom 
806. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Magnesite including calcined. .......... 42, 640 48,710 Austria 25,468 Greece 6,730; United 
Kingdom 5,109. 
I. A ese 5,178 4,909 Qatar 1,465; Norway 1,305; Mozam- 
bique 1,27 Ls 
Pigments: 
Earth pigments, including iron 
OXId8- 3222 ·ÜÜ· ⁊ eM 501 1.052 ene 495; Spain 275; West Germany 
Earth, other (pozzolanic, 
santorin, e %%%d oe ELI 82 867 NA. 
Precious and semiprecious stones $5 
value, thousands 2. $10,759 $16,416 India $7,945; Switzerland $2,507; 
Brazil $1, 040. 
F/C§ö; ae eee eases 815,656 826,253 x rur 166, ee pain 109,611; 
;ö§ÜÜẽuoWꝗq v es a 70,888 66,464 Algeria 27. 10805 Ne 19,752; 
est Germany 10, 878. 
Sodium and potassium salts, n. e. s.: 
Caustic sodaazaz 47,879 $8,246 Belgium-Luxembourg 25,407; Italy 
11,868; Netherlands 489. 
Caustic potash and peroxides of 
potassium and sodium 180 66 Sweden 49. 
Stone, sand and gravel: ? 
Dimension stone: 
Crude and partly worked: 
Slate. oo oz nero ERE 2,892 8,873 Italy 1,070; United Kingdom 990; 
Belgi ium-Luxem urg 567. 
Other r 172,787 218,860 Italy 87, 006; Republic of South 
Africa 62, 515; Norway 18,953. 
Worked: 
Slate... oe ( 8 43,574 48,059 Spain 34,857; Portugal 7,603; United 
Kingdom „121. 
Other T r 79,785 97,443 Italy 80,097; Portugal 7,179; West 
Germany 5,2 6. 
Dolomite, chiefly refractory grade. . 181,460 187,728 Belgium-Luxembourg 162,702; West 
ermany 19,475; Norway 5, 020. 
Gravel and crushed stone 
thousand tons r 8,460 8,771 Bel um eae 8,230; West 
ermany 1 
Limestone........ PF 170, 977 172,481 Bel l 163,523; West 
. ermany 8,9 
Quartz and quartzite.............. 22,613 84,898 Italy 15,574; Belgium-Luxembourg 
: 8,542; West Germany 6,177. 
Sand excluding metal bearing 
thousand tons 1,609 1,822 Belgium-Luxembourg 671; Nether- 
lands 560; West Germany 212. 
Sulfur, elemental, all grades. 835,627 851,519 Fons 42 40 825; Pe exco 115,745; 
ana 
Tale and steatitee 9, 654 9,698 Italy 4, 287; kan 1,972; Belgium- 
Luxembourg 1,854. 
Othe? nee.: 2 0€ ous 562 , 888 894,967 Switzerland 811 462; Greece 33,160; 
West Germany 20, 196. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 2,794 1,599 United States 1,384. 
Carbon black 52,655 60,649 Netherlands 23 267; United States 
15,786; West. Germany 10,131. 
Coal and briquets: 
Con... 8 thousand tons 11,565 12,517 West Germany 6,604; United States 
1,943; U.S. .R. 1,893. 
Coal briquets. ............. do.... 334 261 Netherlands 163; Belgium-Luxem- 
63; West Germany 35. 
Lignite and lignite briquets. . do 346 309 West € ermany 308. 
(ORO. 2o coc Ron E RE do.... 3,520 3,290 West Germany 2,822; Netherlands 
302; Belgium-Luxembourg 184. 
Gas, hydrocarbon: 
Natural. uoce E oot sS 1,512,180 2,389,838 Netherlands 1,785,770; Algeria 
434,721; West Germany 42,908. 
Manufactured 69,317 69,718 West Germany 56,841; Belgium- 
Luxembourg 10, 658; Switzerland 
2,218. 
Hydrogen and rare gases 2,746 4,415 West Germany 8,822; Belgium-Luxem- 
bourg 418; United States 82. 
Peat including briquets 
thousand tons 34 39 West Germany 23; Netherlands 11. 


See footnotes at end of table. 
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Commodity 1968 1969 Principal sources, 1969 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude. . thousand 42-gallon barrels. . 562,382 628,912 1 25 055 Iraq 107,345; Libya 
Refinery products: 

Gasoline do 6, 565 6,739 Italy 2,967; West Germany 1,530; 
Romania 943. 

Kerosine do- 244 430 United Kingdom 166; Be e 
Luxembourg 68; West fermany 55. 

Distillate fuel oll. do- 22, 014 23,169 Italy 11,207; U.S. S.R. 3,8 
Romania 8, 767. 

Residual fuel oil. do 6,204 4,423 U. = R. 1,886; West Germany 1,228; 

taly 

Lubricants. ...........do.... 373 280 Netherlands Antilles 70; United 
States 64; West Germany 63. 

Other (vaseline, waxes, 

5 coke, bitumens, 
etc. 
thousand 42-gallon barrels. . 1,218 1,309 United States 700; West Germany 
302; Venezuela 113. 
Mineral tar and crude chemicals 
derived from coal, petroleum or gas... 223,894 289,177 United States 138, 360; West Germany 


r Revised. NA Not available. 
1 Excludes artificial corundum. 


63,514; Belgium-Luxembourg 12,986. 


? Based on par value of franc effective on January 1, 1960 of 20.2550 U.S. cents equals 1 franc. The par 
value of the franc was changed on August 10, 1969, to 18.0044 U.S. cents equals 1 franc. 


3 Calculated from quantities reported in kilograms. 


‘Includes cast iron and sponge, powder, etc. of iron and steel. 


$ Including wire rod. 


* Including synthetic and reconstituted stone but not including diamond. 


7 Excludes flint and industrial limestone. 


COMMODITY REVIEW 


METALS 


Antimony.—No antimony ore has been 
mined in France since 1967. Antimony ore 
was imported principally from mainland 
China. The contract with China ran out at 
the beginning of the year; however, 
enough ore stocks of high-grade ore were 
available in the storage houses to sustain 
high metal production. Antimony produc- 
tion in the form of regulus, oxides, and 
salt reached a new high in 1970 of 22 thou- 
sand metric tons compared with 2.1 thou- 
sand metric tons in 1969. The 4.3 percent 
increase in production during the year was 
due to the high price of antimony in the 
first quarter of the year. 

Bauxite and  Aluminum.—Unwrought 
primary aluminum production increased to 
a record amount of 380,000 metric tons in 
1970 compared with 372,000 metric tons 
in 1969, with a moderate rise expected for 
1971. Increases of note in electric smelters 
were as follows: L'Argentiére plus 18,400 
metric tons; Noguéres plus 6,800 metric 
tons; and Saint-Jean plus 5,300 metric 
tons. Modernization at the Auzat smelter, 
which temporarily stopped production in 


June 1970, is expected to bring some thou- 
sands of tons of additional capacity in the 
1970's. 

Consumption of primary aluminum 
metal was estimated at 415,000 metric tons 
in 1970, an increase of 18.4 percent, 
whereas the consumption of secondary alu- 
minum metals rose only 7 percent in 1970 
compared with the 1969 level. The latest 
figures available on the end use of alumi- 
num marketed in 1969 follow: 


Change 
Share of 1968-69 1 
market 
(percent) recorded 
tonnages 
(percent) 
Transport. .---------------- 32.7 +22.4 
Mechanical engineering 7.1 +10.9 
Electrical engineering 16.6 -F25.4 
Building 8.8 +12.7 
Chemical, food and agricul- 
tural appliances 1.9 —4.1 
Packaging 10.1 +24.8 
Domestic and office 
appliances. 7.2 +18.0 
Powder consuming industries. .8 +16.0 
Iron and steel production, 
metallurgy..............- 5.2 +29.1 
Miscellaneous 9.6 +14.8 


1 Duesseldorf Aluminum. 1971, pp. 48-47. The 
aluminum industry at the turn of the year 1970-71. 
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Copper.—Refined copper was produced 
in France partly from concentrates and 
partly from scrap. Output of the refined 
metal, which meets only about 10 percent 
of the demand, showed a decline of about 
3,000 metric tons in 1970 from the 1969 
level. 

A total of 16,468 metric tons of blister 
and cement copper and 315,377 metric tons 
of refined copper was imported during the 
year. Belgium supplied the greatest por- 
tion, 111,657 metric tons; followed by Zam- 
bia, 66,525 metric tons; Chile, 51,532; and 


the remaining part imported from 15 dif- 


ferent nations. 

Iron Ore.:—French iron ore output in- 
creased 2.5 percent in 1970 compared with 
1969 production. High-grade iron ore im- 
ports totaled 9.7 million metric tons in 
1970, 41 percent more than in 1969. Brazil, 
Mauritania, Liberia, and Sweden were the 
leading sources, supplying a total of 7.2 
million metric tons, and 13 other countries 
contributed the remainder. Output by re- 
gion of marketable iron ore was as follows: 


Table 4.—France: Iron ore production 
and shipment 


(Thousand metric tons) 


1968 1969 1970 
PRODUCTION 
Lorraine 52,274 52,868 54, 343 
J)) RHENO 2,945 2,545 2,406 
Centre Midi 19 12 52 
Total. 55,288 55,425 56, 801 
Iron content 17, 177 NA NA 
SHIPMENTS 
Domestic 86,800 37, 579 NA 
Other EEC countries. 18,355 18,731 NA 
Other countries 72 226 NA 
Total...........- 55,227 56,536 NA 
Stocks 5, 730 4,880 NA 


NA Not available. 


Iron and Steel.—Pig Iron production in 
1970, increased 5.5 percent above the 1969 
level. Bessemer production remained stable, 
whereas the production of open-hearth pig 
iron made from imported hematite ores 
went up substantially and more scrap was 
used in oxygen steelworks. 

Steel production, in reaching 23.8 mil- 
lion metric tons in 1970, exceeded the 
objectives of the French steel producers. 
The pattern of production reflects a 40- 
percent increase in oxygen steel output 
and substantial growth in electric furnace 
producton. Open-hearth steel output by re- 
maining stable became relatively less sig- 
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nificant. Severa] Bessemer steelworks have 
been adapted to oxygen injection lately. 

Rolled steel production increased by 3.1 
percent during 1970 compared with 1969 
output. Stimulated by external demand, 
magnetic steel sheet production increased. 

Towards yearend steel end-users, and to 
a larger extent dealers who control two- 
thirds of domestic sale in France, reduced 
their stocks, and the slowing down of in- 
ternal demand impeded imports of rolled 
products from foreign countries. 

Trade.—French steel imports and ex- 
ports in 1970 reached 6.8 and 6.4 million 
metric tons, respectively. Finished product 
imports remained stable and met 27.5 per- 
cent of local demand. The purchase 
abroad of standard flat-rolled products de- 
creased but was still the biggest category 
of imported steel products. Hot-rolled coils 
were needed due to lack of appropriate 
rolling capacity in France, particularly 
acute after a fire which closed down the 
Sollac rolling mill in eastern France for a 
long period. 

While France imported 5.8 million me- 
tric tons of steel from her European Eco- 
nomic Communities (EEC) partners, ex- 
ports to those countries amounted to 3.3 
million metric tons. After the devaluation 
of the franc, French steel exports to EEC 
countries increased within the limits of 
unused capacity. Substantial increases were 
noted in shipments to Italy and the Neth- 
erlands, and to African and Eastern Euro- 
pean markets. Losses were noted in ship- 
ments to Scandinavian, Mediterranean, 
Asian, and South American markets. Japa- 
nese competition was generally held re- 
sponsible for the losses. French exports, 
while increasing only 12 percent in ton- 
nage, increased 50 percent in value in 1970 
compared with 1969 values. 

Prices.5—New French steel prices for 
sales within the EEC, reflecting an 8.8- per- 
cent increase, were filed on January 1, 
1970. A second price schedule was sent to 
EEC authorities at the end of March 1970, 
bringing French prices up by another 6 
percent. Published French prices were at 
that time as much as 20 percent below 
Belgian prices, 5 to 9 percent below Ger- 
man prices, and 6 percent below Italian 
prices. "Therefore, subsequent price cuts 
which occurred in other EEC markets did 


* Bulletin de la Chambre Syndicale de la Sidérur- 
gie Frangaise. No. 281, June 1971, pp. 10-15. 

5 U.S. Embassy, Paris. State Department Dis- 
patch A-794, July 26, 1971. 
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Table 5.—France: 


(Thousand metric tons unless otherwise specified) 


Salient iron and steel industry statistics 
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1968 1969 1970 
SINTER 
ProductiOB. o oc ecc dme Ue 0oro . c DAE nM 22, 796 27,160 27,904 
Raw material consumption: 
Tron OfB. :..— ß eee Se See IA ud le 27,259 81,254 81,898 
Furnace dd ⁵ ↄ A ⁰ ⁰ ff ⁰ quaqua meets 1.016 1.117 NA 
PEllÜ Ä r ³ GG(ê’»Gdſt 10 40 34 
FFII) ³⁰¹¹-Ai y d LEE 23 19 12 
Other iron-bearing materials „% 977 1.832 NA 
LimneBtoDe 2 ⁰⅛˙] ¼ʃ¹¹ ¹ LM ee 8 690 636 NA 
PIG IRON 
Number of blast furnaces: 
ß ewe eee oe LEE E 109 99 98 
In operation at yearend. ____..__.------------------------------- 74 75 74 
Maximum production capacity _---.----.----------------------------- 19,540 21,000 NA 
Production: 
P ⁰˙v . ð y f ges 12, 686 13, 326 18,306 
Open hearth (steelmaking). ------------------------------------- 2,506 3,385 4,170 
Phosphorus (foundry) -..._.--------------.---------------------- 188 208 210 
Open hearth (foundry)------------------------------------------ 581 721 883 
Special pig iron (foundry) ._----------------------------------- 115 150 166 
Spiegeleisen and high-carbon ferromanganese. ...................... 874 421 486 
J...rõöv?᷑ ³ ucc 8 16,450 18,212 19,221 
Raw material consumption for pig iron production: 
Iron ore directly in blast furnace s. 14,323 13,031 NA 
Iron oro SIN GG? 266 os eo ec ote eee eee oe y „531 26, 120 21,902 
Manganese ore: 
In blast furnacee s 687 781 902 
In sintering plant˖˖ngdſ¹. ll lll lll lll lll lll 10 40 34 
Metallurgical rejects..__...---..-..----------------------------- 963 1,136 NA 
JJJöĩé ¾˙¼ AA 7 e k . 8 315 204 268 
CC/ͥů⸗b̃].m]g ?⅛² ĩ ]ͥʃd f x e dead nre 97 125 NA 
Phosphat ic limestoe!nnu””ndzzzdmdwd „„ 1 1 EM 
Coke in blast furnacfe s 11,261 11,834 12,023 
STEEL 
Number of furnaces in operation: 
Thomas converters___..___--.---.-------------.---------------- 92 77 61 
Open /J]]]]))h)h)h)hTT !!!! h ne EE 51 49 46 
Il ³⁰oi eee ö;k y EE LM E 107 99 99 
Göö;ð—U . ysddß k ee Ete cu 10 13 NA 
Maximum production capacity (all furnace) 24,840 24,780 26 ,000 
Production of crude steel: 
OmBS:--c: et y 10, 507 10, 664 9,771 
Open ldarth- . Cc me me esuada ci E ck 4,072 4,468 4,438 
Illi. ⁵ðiſß 0 aa 2,068 2,371 2,611 
ß ³˙¹¹¹¹àà ⁰.ͥ0ůAà .... eL EE MEE 57 61 61 
Kaldo, LD, and simila kk „ 3, 705 4,947 6,892 
TOU cso sete a aa x. 8 20,409 22,511 23,773 
% eto oo a a E 8 ,025 22,074 28,319 
Liquid steel for casting 385 438 454 
Material consumption for steel: 
Pig iron, spiegeleisen, and ferroalloy............-----.---.-------- 15,646 17,027 17,510 
/ööͤõõ]⁰ T 8 6,787 7,688 377 
Liquid Thomas stee“lůl!!!!!l!l 2222-2222 eee 158 166 NA 
Dime PERDE ENERO NERO d y d k See Als EON 1,915 2,016 NA 
LAmestoné-.- en ng ß mdr Dag EL 8 102 156 NA 
Feng ] 0mm ³ĩè ß y a 258 321 347 
Consumption per ton of erude steel: 
7jöõ ³o³ e A MELLE kilograms. . 767 756 NA 
c LUI EEE do.... 833 342 NA 
Rolled steel production: ! 
Rails and accessories 302 319 378 
Heavy struct urlalalalalkallkklw 1,209 1.346 1,248 
P oo ea ee hee te med e ise 2,358 2,442 2,445 
rS NR E RR E RN ORC ⁰Z k yd m 3,518 8,746 4,123 
Pipeskelp. e ß See ecle cate ee 589 684 697 
OG OR on ß ene ee eu cele ees eae 16 18 20 
Fiat products 
All ⁵ð./ du icd dcus 104 111 NA 
Hot rolled sheets: 
Thickness, 4.76 millimeters or more 1,369 1,644 1,698 
Thickness, 3 to 4.76 millimeters. _._._...----.._.-.------- 488 544 NA 
Thickness, less than 3 millime ters 482 426 NA 
Cold-rolled sheets: Thickness, less than 3 millimeters. ......... 4,205 4,982 NA 
Hot-rolled strips for tubes 1,076 1,226 1,163 
Subtotal flat products 3.. ------------------------------ 7,723 8,933 NA 
Total rolled steel produet ion 33 15,711 17,487 18,027 


See footnotes at end of table. 
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Table 5.—France: Salient iron and steel industry statistics—Continued 
(Thousand metric tons unless otherwise specified) 
1968 1969 1970 
STEEL—Continued 

II ⁵ĩ⅛ . ³ð³ſſſ ⁵⁵⁰ .. — 1,465 1,712 NA 
Galvanized and other plated sheets. __...._.....-.---.---------------- 516 720 NA 
Condenser sneets: 222-2 6 ]³] A/ i 168 186 208 
FI ———————————————————— P— 662 781 803 
Consumption of iron and steel industry (total) 

Iron ORB o fp ß ec PA EE 41,840 44,531 NA 

Manganese ore____..---____-----_-- ee ee eee ee eee 697 821 NA 

Sap ð xx x ei hc at v 88 7,101 7,892 NA 

C16õ2;0;½;ĩ᷑! ...... --——L EP 12,370 12,706 NA 

Coal other than coking coaallnnnnnnn .. 1.931 2,259 NA 

G ĩ⁵ðſ/ſͥͤ bee tenes: "o EE 5, 543 5, 977 NA 

Fuel oil and gas oillè“à,ͥͤllſdddddddd „ 1,576 1,832 NA 
Thomas slag production... ..... 2. 222-2. 2s L2 ee eee 2,677 2,819 NA 
Average total employment (workers and staffꝛ77)7)ꝛ· 108,647 108,514 110,000 


NA Not available. 


! Data presented here does not add to total shown for iron and steel semimanufactures in table 1 owing to 
differences in source and to the inclusion of finished castings and forgings in table 1. 

2 Data may not add to totals shown because of independent rounding 

3 Excludes scrap used by rolling mills in tons as follows: 1967, 108,000; 1968, 107,644; 1969, 122, 733; 1970, not 


available. 


not affect drastically the competitiveness of 
the French steel industry. 

Investment. — French steel sales amounted 
to 33.4 billion in 1970, leaving 16 percent 
for self-financing and stockpiling, 88 per- 
cent more than the 1969 level. 

In 1970, investments in new construction 
exceeded $360 million, a 40-percent in- 
crease over the previous year. Investment 
in new rolling mills represented 44 percent 
of the total. Investment in load prepara- 
tion and steelworks also increased substan- 
tially. A big coking complex was built in 
Lorraine by Société Lorraine de Cok- 
éfaction. Also several French and foreign 
firms were engaged in building a large 
coking plant at Dunkirk. 

According to the sixth plan (1971-75) 
for French steel producers, domestic crude 
steel consumption will reach 29.1 million 
metric tons by 1975, reflecting an annual 
increase of 5 percent. French steel produc- 
tion would go up to 32 million metric 
tons to meet both the bulk of local de- 
mand and increased exports. Main invest- 
ments to take place during this sixth plan 
up to 1975 will include: Doubling produc- 
tion capacity of the Dunkirk steel mill by 
Usinor in northern France; completion of 
construction at the Fos steel complex; in- 
crease in metal production capacity at 
Gandrange in eastern France where present 
capacity of 1.5 million would be brought to 
4 million; construction of the high-grade 
steel and steel alloy mills at Fos by Ug- 
ine-Kuhlmann; and finally, completion of 
an oxygen steelworks near Dunkirk. 

Lead and Zinc.—The international mar- 
ket for metallic lead was active at higher 
prices until April 1970, and French pro- 
duction kept abreast with a price increase 


during the first 4 months. However, from 
May onwards a rise in stocks led to a 
moderate contraction in production and 
resulted in a net 9-percent rise or a total 
of 169,945 tons for the entire year. On the 
other hand, consumption of refined lead 
dropped by about 3 percent, from 198,500 
metric tons in 1969 to 192,500 metric tons 
in 1970. 

Zinc production, related closely to lead 
output, experienced a decline of about 10 
percent in 1970, with a total output of 
227,300 metric tons. Consumption of slab 
zinc also declined by 19,000 metric tons 
from 239,000 tons in 1969 to 220,000 in 
1970. 

In 1968 and 1969 total lead and zinc 
consumption, as reported in the August 
1971 issue of World Metal Statistics (Lon- 
don), was as follows in thousand metric 
tons: 


1968 1969 
Lead: 
Storage batteries 76.0 86.7 
Cable sheathing. ........... 46. 42.0 
Pill 15.8 14. 0 
Sheet and strip. sd 14.0 14.0 
! ³ AA i c seis 4.4 5.0 
Shot NEUE Henson WOMEN RS 9.2 10.0 
Tetraethyl. ................ 18.0 13.5 
Chemicals 22.1 22.8 
Alloy“ 16.4 17. 0 
Miscellaneous 5. 5 7.1 
TTT oed Deeds 2283.1 282.1 
Zinc: 

Galvanizing...............- 77.2 79.4 
Die- casting alloys..........- 83.8 41.5 
Copper alloy castings........ 4.0 4.7 

Copper alloy semimanu- 
acture z 59. 8 57.7 
Rolled zi nee 70. 6 72.3 
Ode 34.7 35. 5 
Other chemical uses 17.7 16.0 
Zinc wire and tubes 3.7 4.1 
Miscellaneous 1.5 2.0 
Totál- AA 800.0 813.2 
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Lead ore imports totaled 137,821 metric 
tons and were mainly from Morocco, 
48,632 metric tons; Ireland, 41,655 metric 
tons; and the remainder from 13 different 
countries. Pig lead imports amounted to 
41,557 metric tons from seven different 
nations. 

Zinc ore imports during the year were 
411,148 metric tons: 126,507 metric tons 
from Canada; 90,906 metric tons from 
Peru; 73,214 metric tons from Ireland; and 
120,521 from 14 other countries. 

Nickel.—The production of refined 
nickel of high purity in France during the 
year by the Société Le Nickel (SLN) was 
10,952 metric tons, 14 percent higher than 
the previous year. On the other hand, con- 
sumption of refined nickel during the same 
period was 36,100 metric tons. Most of the 
consumers demand was for ferronickel 
products produced by the above company 
in New Caledonia. A large part of France's 
nickel production came from matte mate- 
rial originating in New Caledonia and 
from oxides supplied by Cuba. Since the 
contract with Cuba will end in 1971, it is 
expected that French production of refined 
metal will decrease. 

Tungsten.—Mining operations on the 
important tungsten deposits in the Salau 
area of the French Pyrenées began towards 
the end of 1970. The Salau mine was oper- 
ated by the Société Miniere d'Anglade in 
which Charter Consolidated, Ltd., of Great 
Britain and Anglo American Corporation 
of South Africa Ltd. hold a 40-percent in- 
terest. Even though operations were lim- 
ited, the mine produced 600 tons of con- 
centrates. Its annual capacity is expected 
to be about 1,000 metric tons of concen- 
trate. Detailed information on production 
from Enguiates mine in the Aveyron area, 
operated by the Société Miniere et 
Métallurgique du Chaletet, was not avail- 
able by the yearend. 

Uranium.—Production of uranium con- 
centrate was 1,764 metric tons of Us3Og 
content in 1970, compared with 1,716 me- 
tric tons in 1969. Of the total 1970 output, 
1,252 metric tons was derived from indig- 
enous ore and the remainder was from 
foreign ores. 

Société Le Nickel (SLN), which acquired 
majority ownership of Pefarroya Mining 
Co. in 1969, took over complete ownership 
of the French uranium mining company, 
Compagnie de Mokta, in 1970, Thus, SLN 
became the most important uranium min- 
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ing company for both production and 
trade of this commodity during the year. 
By yearend Pefiarroya-SLN shares in the 
different uranium ore mining companies 
stood at: Compagnie D'Uranium de 
Franceville (COMUF) in Gabon 52.5 per- 
cent; Société Francaise des Mines de l'Aire, 
in Nigeria 24.08 percent; and Syndicat de 
Recherches Minieres, in Canada 45 percent. 

In addition, SLN will continue to retain 
57.2 percent of its shares in Compagnie 
Francaise des Minerais d'Uranium. Finally, 
by the mergers SLN increased its shares 
from 33 to 49.5 percent in Uranex, the 
uranium ore sales firm recently established 
by the French Atomic Energy Administra- 
tion. 


NONMETALS 


Fertilizer Materials. The French chem- 
ical industry continued reorganization of 
its complex corporate structures. Rhóne- 
Pouleuc announced the expected reorgani- 
zation of its two 1969 acquisitions, 
Péchinery-Saint-Gobain and Progil. The 
new firm has total sales of some 5720 mil - 
lion and employs 25, 000. 

Chemical imports continued to grow 
more rapidly than exports. Imports in- 
creased 21 percent in 1970, while exports 
grew only 18.5 percent. As in the past, 
sales of chemical and petrochemicals to the 
French Zone have constituted a large part 
of French export. Imports continued to ex- 
pand at a high rate partly because the 
French chemical industry has been unable 
to expand rapidly enough to meet the in- 
creased. demand of French industry and 
partly because of competition from EEC 
countries. The French chemical trade bal- 
ance with EEC countries was slightly less 
favorable to France in 1970 than it had 
been in previous years. Fertilizer imports 
continue to pressure French fertilizer pro- 
ducers, particularly since Eastern European 
countries were exporting large amounts of 
potassium fertilizers as part of better trade 
arrangements with countries of the Com- 
mon Market. 

The phosphoric acid plant of the Société 
Chimique des Charbonnages completed its 
plant expansion and produced 212,000 me- 
tric tons of phosphoric acid, compared 


$ U.S. Embassy, Paris. State Department Dis- 
patch A-1021, Oct. 4, 1971. 
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with 191,000 in 1967. The production of 
various fertilizer materials in 1970 and 1969 
was as follows: 


Type of fertilizer 1969 1970 
Nitrogenous: 
Ammonium sulfate 
(synthetic) 10, 000 10, 000 
Lime nitrate 18,000 17,000 
Ammonitrates 645,000 553,000 
Ammonium nitrate 
(N content 100,000 97,404 
TCT 117,000 135,000 
Other ns 449,000 504 , 000 
Phosphatic: 
uperphosphate 
(normal)......... 281,000 245,000 
Superphosphate 
(concentrated)... 448, 6000 512, 000 
Ground puosphate 
(P:Os content) 229, 000 203, 000 
Mixed fertilizer 6, 452, 000 6,669,000 
Potassic: 
Gross weight 11,971,100 11,699,000 
K2O equivalent 1,938,000 1,904,000 
K:O equivalent 
(marketable). .... 1,794,000 1,768,000 


Source: U.S. Embassy, Paris. State Department 
Dispatch A-1021, Oct. 4, 1971. 


In 1970, Péchiney-Saint-Gobain com- 
pleted a large concrete storage silo for 
phosphate rock at its discharging quay on 
the Seine River, adjacent to its Grand 
Quevilly fertilizer plant. The silo, which 
has a capacity of 20,000 metric tons has 
been located so as to enable larger vessels 
to unload phosphate rock directly. With 
the present setup, phosphate ore can be 
transferred by a conveyor belt system from 
the dock to the silo at a rate of 750 tons 
per hour. 

The construction of Société Chimiques 
des Charbonnage's new plant near Lens in 
northern France continued during the 
year. The company plans to increase its 
production of complex fertilizers from 
500,000 to 700,000 metric tons annually by 
1975. Over the same period, ammonia, pro- 
duction capacity will be raised from 
500,000 to 650,000 metric tons per annum 
and nitrogenous fertilizers capacity will be 
increased from 1 million to 1.2 million 
metric tons per year. The new facility, 
which is due on stream in mid-1971, will 
have a capacity of 250,000 metric tons an- 
nually. 

Output of potash salts in. France? stood 
at the accepted ceiling of about 1.8 million 
metric tons (K2O equivalent basis) in 
1970. Due to waste disposal problems and 
present legislation, mine output is appar- 
ently slated to stay within this range for 
many years to come. Potash mines were 
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operated by Mines Dominales de Potasse 
d'Alsace (MDPA), and sales were con- 
ducted by its sister organization, Société 
Commercial de Potasse de l'Azote (SCPA). 
Both companies came under the wing of 
the holding company, Enterprise Miniére 
et Chimique, which also controls part of 
the country's nitrogen and finished ferti- 
lizer industry. The original seven mines 
operated by the company in the early 60's 
was cut to three by 1969. The changes 
have taken place gradually to allow full 
production of these mines by the end of 
1970. The fertilizer refinery complexes in 
operation were at Marie-Louise, Amélie, 
and Théodore. The first part of the expan- 
sion to the refinery at Marie-Louise was 
completed in 1970, and the second stage 
should follow in 1972. 

Despite al] the activity in the domestic 
industry, French potash imports declined 
only slightly from the peak year of 1969 as 
shown below: 


Product 
Imports (thousand metric tons) 
1967-68 1968-69 1969-70 
Israel == 65.1 95.8 
Belgium 41.0 62.8 75.5 
West Germany...... 11.1 110.0 35.0 
Spain 42.8 59.4 8.0 


Sulfur.—The increase in natural gas pro- 
duction brought another successful year to 
the sulfur industry during 1970. Crude sul- 
fur production was up 17 percent while 
refined sulfur output was up only 4 per- 
cent. Production of sulfuric acid increased 
about 4 percent in 1970 over that of 1969. 
Exports of crude and refined sulfur, ex- 
cluding that to the French Zone decreased 
in 1970, indicating higher domestic con- 
sumption. 


MINERAL FUELS 5 


In 1970, petroleum accounted for 58.2 
percent of total French energy consump- 
tion and according to the sixth Economic 
Plan's Energy Committee, it will account 
for 68 percent and 71 percent of France's 
energy needs in 1975 and in 1980, respec- 
tively. Coal's percentage of the energy mix 
fell from about 30 percent in 1969 to 25.7 
percent in 1970, reflecting the policy of the 


T Industrial Minerals. No. 42, March 1971, pp. 
15-17. 

8 L’Industrie Francaise du Petrole; Petrole 1970. 
Elements Statistiques. (Paris, France). Pp. B39- 
B43. 
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French Government to close down ineffi- 
cient mines in the country. Coal, as proj- 
ected in the sixth plan, is expected to de- 
cline to 14 percent of France's energy mix 
in 1975 and to 8.3 percent in 1980. Natural 
gas represented 6.3 percent of French en- 
ergy and hydraulic power around 8 per- 
cent. Nuclear energy accounted for about 1 
percent. 

Consumption of primary energy, the 
share of each source for 1965 and 1970, 
and estimates of consumption for the years 
1975, 1980, and 1985 in percentages are as 
follows: 


1965 1970 1975 1980 1985 


Coal including 


lign ite 41.5 25.7 14.3 8.3 5.6 
II! EE 43.9 58.8 67.9 71.1 68.9 
Natural gas 4.8 6.3 8.9 9.7 10.0 
Hydropower 9.3 8.4 6.8 5.6 4.4 
Nuclear power .5 8 2.1 5.3 11.1 

Total 100.0 100.0 100.0 100.0 100.0 


Coal.—Production of coal and lignite in 
France declined from 43.5 million metric 
tons in 1969 to 40.1 million metric tons in 


Table 6.—France: 
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1970. Stocks of coal reported as shipping 
coal fell from 2.9 million metric tons at 
the end of 1969 to 1.1 million metric tons 
at the end of 1970, while inventories of 
low-grade coal rose from 4.7 million metric 
tons to approximately 5.1 million metric 
tons at the end of 1970. 

The output of the mines of Nord Pas- 
de-Calais, the largest producing area in 
France, although down about 10 percent 
from the 1969 level, accounted for 45.4 
percent of the national coal (excluding 
lignite) production. The coalfields of Lor- 
raine, France's second-largest coal basin, 
produced 8 percent less in 1970. The Lor- 
raine coal basin for years has had the dis- 
tinction of being France's most efficient 
coal producer as evidenced by the high 
productivity of overall 4.382 metric tons 
per manshift per underground worker, 
which is well above the national average 
of 2.643 metric tons per shift. Productivity 
for all other mines rose by almost 5 per- 
cent. 

During the year, a significant reduction in 
the French mine labor force was noted. A 


Salient statistics of the coal and lignite industry ! 


(Thousand metric tons unless otherwise specified) 


1969 1970 » 
COAL (ANTHRACITE, BITUMINOUS) 
Production: 
Nord / Pas-de-Calais 18, 889 16, 905 
C ⁰¹] ]%⅛ n K u ee D (t md 888 13, 906 12, 788 
CE.......mmñ7ßtßt. ] öꝛ „d E etie LEM LUE a EE 1,616 1,605 
CJ ³˙ÄwtC:——J—J;........ K yd y 8 611 704 
HÄV ³ↄoWW . ⁵⁰Ü¹Ü•˙ ³o¹AÜ.A. ] ] y ⁰fd yt 8 1, 866 1.798 
ft ³oↄ ] wt d re rr E 1,386 1,336 
l ³o dd ß k Mn e LE dee ee 613 619 
Deane ag eee eh oe Sie arn a E Aine te Beare oleate ata 1,585 1,564 
Ot doo EMEN ls Nek SOI Pec I Eo SE ]ð d ymmk x y y NOPE eA ra SCC Or Pe 111 34 
Totale he depts Sach sa gh an ae a ⁰˙¹ww pe eee eR ht, a 40,583 87,353 
Average number of days worked... 22222 LLL LLL LL LL LLL Lll sss 22222222222 254.7 269.4 
Average daily output (tons) c2l2cc2l222222l22222222222222222222-- 159.3 149.0 
Number of workers: 
nde ³ d LE MR DEUS A LAE 74 , 143 65,702 
Overall d scipit el Pe hn a A E O A el 109 , 473 98,248 
Production per man-shift (tons): 
Undergrounß ddl „ 2.522 2. 643 
%%%%ö˙³ĩ56[md ̃⁵ s x ¼ ß yk y ß de LL 1.672 1.738 
Stocks at yearend: 
(( ˙¹¹à se ee et Lu LL mtus LED. 2,917 1,136 
A e ond v o rer e y yd ⁰ 4,659 5,084 
LIGNITE 
Production: 
Average number of days worked______________-.-------.--_---------------- 254.7 250.7 
Average daily output (tons). )))) 0ꝝm eee 11.6 11.1 
Number of workerrr s 2, 383 2,210 
Average per man-shift (tons 4.860 5.059 
Area: 
PrOVOHOBL.. ue hes Sel ee a te ee ee EL ka bas E rc, 1,635 1,550 
ion Landalse. - —— ee ei a k- 88 1,315 1,235 
AOLA: A is r ß ⁰5¹ teas ieee dentate Sic soe eth eaten ee A 1,950 2,785 


p Preliminary. 
1 Source: 


Statistique Mensuelle (Paris). December 1969-70. 
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total of 11,225 workers, including 8,441 un- 
derground employees, left the coal industry 
during the year. The work force was re- 
duced 10.3 percent fo the entire coal in- 
dustry, while the underground work force 
alone was reduced by 11.4 percent. 

Lignite production experienced a loss of 
5.6 percent in 1970, bringing production to 
2.8 million metric tons. Output per man- 
shift for the industry averaged 5.059 metric 
tons, slightly above last year's level. Vir- 
tually all of the lignite production was 
consumed in electric powerplants or by 
small consumers adjacent to the producing 
fields. 

Customs data published by the Ministére 
des Finance et des Affaires Economiques 
indicated that the coal (anthracite and bi- 
tuminous) imports into France in 1970 
were 14.2 million metric tons compared 
with 12.5 million metric tons in the pre- 


Country of origin: 
Australia 
, eee eee 
Germany (West) 
Netherlands 


—— 2 —— — — — — 2 — —— — — ew ee ee m a 


United Kingdom 
United States 


Country of origin: 
Belgium 
Germany (West) 
Netherlands 
Morocco 


United States 


Total or average 


ARBOOK, 1970 


ceding year. Of the total coal imports in 
1970, 11.2 million tons were bituminous, a 
gain of almost 16 percent over the pre- 
vious year, while anthracite imports of 3 
million metric tons represented an increase 
of approximately 5 percent over 1969. An- 
thracite imports from EEC countries, at 
37.6 percent, were considerably below the 
47.5 percent of the previous year. 

Significant increases in the average 
landed values of anthracite and bitumi- 
nous coal were noted in 1970. Bituminous 
values rose 21.6 percent during the year 
compared with an increase of 5.7 percent 
for anthracite; thus French importers paid 
an average of almost $3 per ton more for 
bituminous coal and $1.39 per ton more 
for anthracite than in the previous year. 

French imports of bituminous coal and 
anthracite for the years 1969-70, by coun- 
tries of origin and average values per ton, 
were as follows: 


Bituminous coal ! 


1970 1969 
Value per Value per 

Metric tons ton, US Metric tons ton, US 

dollars dollars 
46,269 20.53 a = 
55,277 18.67 387,438 14. 85 
5, 779, 748 16.79 5,821,355 13. 65 
47. 18. 55 72, 15. 14 
1. 543, 555 12.21 1,103,386 10.44 
74, 18.70 48,231 16.18 
140,158 10.23 113, 506 9.09 
234, 629 18.59 192,979 15.18 
3,271,163 17.83 1,926,482 14.69 
3,620 BE 58 M 
11,196,471 216.46 9,661,059 213.54 

Anthracite 
1970 1969 
Value per Value per 
Metric tons ton, US Metric tons ton, 

dollars dollars 
55,475 29.44 98,755 26.75 
615,537 24.85 783,219 23.25 
455,209 23.78 470, 889 22.01 
7,895 29.67 10,268 27.77 
88,103 20.23 2,571 15.48 
16,602 20.5 - TE 
1,310,669 29.34 1,279,355 27.04 
312,391 19.25 192,533 16.31 
178,882 19.71 16,643 16.12 
1,995 "m 1,625 eo 
2,992, 758 225.76 2,855,858 224.37 


1 Statistiques du Commerce Extérieur de la France (Paris) Annuals 1969-70. 


2 Average. 


Coke and Coal Chemicals.—The produc- 
tion of coke and coal chemicals amounted 
to 18.2 million metric tons in 1970 com- 
pared with 17.6 million metric tons in 


1969. Mine production of coking coal was 
mostly from Nord Pas-de-Calais basin with 
some small amount coming from other 
coalfields. With the 4-percent increase in 
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domestic coal and coal chemicals output in 
1970, France imported 3.3 million metric 
tons of these commodities, primarily from: 
Belgium, 130,700 metric tons; West Ger- 
many, 2.94 million metric tons; the Neth- 
erlands, 174,400 metric tons; and other 
countries, 44,500 metric tons. Exports of 
coke dropped from 887,991 metric tons in 
1969 to 865,100 metric tons in 1970, reflect- 
ing the greater demand of the domestic 
iron and steel industry. 

Production of coke and chemical fuel in 
France in 1969 and 1970 was as follows in 
metric tons: 


969 1970 
Coke- oven coke: 
Plants annexed to 
collieries.......... 8,916,300 8,794,000 
Iron and steel plants. 4,555,100 5, 204, 000 
Other plants 86, NA 
Semic ock 59, 800 NA 
Other cok ee 7,800 10,800 
Subtotal.......... 13,575,200 14,008,800 
Chemical fuel 4,025,800 4,241,000 
Total. 17,601,000 18, 249, 800 


NA Not available. 


Natural Gas. Production of processed 
natural gas increased 5.8 percent in 1970, 
while the output of unprocessed natural 
gas rose by 9.6 percent compared with that 
of 1969. Most of the output was from 
Société Nationale des Pétroles d' Aquitaine 
(SNPA) reserves in Pyrenées. The gain in 
SNPA output was attributed to the fact 
that the new field at Meillon-Saint Faust- 
Pont d'As for the first time produced dur- 
ing the whole year at a rate of 6 million 
cubic meters per day. Production of mar- 
ketable natural gas from the Laeg fields de- 
clined from the 8.99 million cubic meters 
in 1969 to 8.06 million cubic meters in 
1970. 

Gas de France's 5170 million investment 
program to increase natural gas production 
facilities, long distance transport, and dis- 
tribution pipelines was continued during 
1970. The construction of two regasifica- 
tion plants at Fos to handle additional Al- 
gerian gas will be completed in 1972. 

According to the recommendations of 
the Energy Committee to the sixth eco- 
nomic plan, natural gas consumption is 
not expected to represent more than 13 
percent of tota] energy consumption dur- 
ing the planned period. Natural gas con- 
sumption, which totaled 12.5 million me- 
tric tons equivalent coal in 1969, is 
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expected to be about 25 million metric 
tons coal equivalent in 1975. 

Petroleum.—Operation of the French do- 
mestic oil industry remained generally 
uneventful in 1970. The long-awaited 
Common Market energy policy made no 
progress, except that free circulation of oil 
products among member countries was de- 
layed for 2 years. 

Production in France continued to de- 
cline in the abserice of new oil discoveries: 
2.3 million metric tons in 1970 against 2.5 
million metric tons in 1969. ESSO-ERAP 
was the main producer, with 1.9 million 
metric tons from the Parentis region, fol- 
lowed by the State-owned Enterprise de 
Recherches et d'Activité — Petroliéres 
(ERAP) with 230,741 metric tons. In the 
Aquitaine area, oil production (83.4 per- 
cent of the total domestic producton) de- 
clined by 6 percent from 1969 output. The 
slowdown was particularly marked for 
fields of Cabeil, Lavergne, Lucats, Mimi- 
zan-Nord, and Cazaux. In the Paris basin, 
petroleum production was reported at 
332,000 metric tons, an 11.2-percent decline 
from the 1969 output level. No production 
was reported in Alsace. 

Exploration.“ Exploration activities were 
characterized by a decline of 16 per- 
cent in seismic work and 48 percent in 
drilling. Most of the activities were cen- 
tered in the Aquitaine Basine where some 
positive results were obtained: at Ucha I a 
new gasfield was discovered and in the Bay 
of Biscay, Ibis I, some oil and gas under 
tremendous pressure was found. Seismic ac- 
tivity, totaled 67 crew-months compared 
with 79.5 crew-months in 1969. Marine 
seismic activity was limited to a short 
study in the Gulf of Lyons for informa- 
tional purposes only. 

Driling totaled 38,595 meters compared 
with 74,400 meters in 1969. Seismic drilling 
activity focused mainly in Aquitaine with 
33,690 meters or 87 percent of the total. 
Seismic drilling was also performed in 
Savoy, 4,798 meters for 7 rigmonths. A 
total of 13 wildcats was drilled in 1970, in- 
cluding two offshore wells in the Bay of 
Biscay. 

The total area covered by search permits 
was 63,476 square kilometers, compared 
with 58,100 square kilometers in the pre- 
vious year. Eight new permits covering 
10,000 square kilometers were granted 


? Mona Palmer Publishing Co., U.S.A. 1971 


World Petroleum Report. V. 17, pp. 91-92. 
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during 1970, while some previously awarded 
areas were dropped, mainly in the Paris 
Basin. 

Extension and development wells drilled 
by the end of 1970 totaled 10,828 meters 


taine field. 


Table 7.—France: 


(Thousand metric tons unless otherwise specified) 


Salient statistics of petroleum and natural gas industry 


for 11.4 rig-months, as compared with 
20,800 meters in 1969. Again most of these 
latter activities were centered in the Aqui- 


1968 1969 1970 
Length of hole drilled thousand meters. . 104 96 50 
Production: 
Crude petroleum. _....._--.-------------_---------------------- 2,688 2,499 2,909 
Natural e Nero E million cubic meters 8,630 9,779 10, 284 
Met. y 8 do- 5, 682 6, 506 6, 880 
Products obtained from refining natural gas: 
Liquefied predcueeeeee a Eh Ue ceed 462 554 595 
JH ME" ³Ü¹ 0: ðͤ . 1, 608 1,732 1,766 
Refining: 
Number e ⁵ð—â ⁰⁰ units 20 22 2 
Capacity of refineries (atmospheric distillation zzz 97,840 105,240 116,985 
Refinery throughhpull““ “gde” 80,800 90,592 102,477 
Refinery production: 
Aviation gasoline......... 2... 2L L2 LLL LL LLL LLL LLL LLL LL LLL. 59 44 
ter; ⁵ ⁵ ↄ A ⁰ dbi eee deu 11,806 12,107 13, 129 
Special gasolines „ „381 , 783 2,857 
erosine and white spirit 172 160 179 
Jet (le Ble aa ͥ⁰⁰ nue eee EN ENANS 2,285 2,488 2,812 
Fuel oil: 
Ibn cm" ³ð U 8 6,086 8,122 9,854 
Domestic fuel oil. ...-.......---.-------.-.------------- 22 ,241 24,132 27,9868 
MGs cheetah eee 8 , 838 26,024 24,192 
Bitumen- ede ³ ere ese i re , 833 , 858 , 848 
Fl ⁵ĩ Lb 942 1,080 1,055 
Paraffins and waxes...-_.-.--------------------------------e 54 57 55 
Petrochemical feedstock. _-.......-..-.----.-------.--------- 1,160 1,024 2,041 
Liquefied petroleum gas 2,051 2,194 2,490 
Refinery ̃ ͥ ꝙyi.ꝛ: ð m ooo ⁰t x 8 1,218 1,179 2, 509 
„ dd oH 143 145 
J%%%C % ea ee AAA el MI Eam d. 75,711 84,845 91,013 
Foreign trade: 
Imports: 
Crude: 
///; ³ĩVw¹. eae eee eee 8 24,429 25 , 480 26,936 
0117. Hr 497 986 1,461 
c oo dO 24, 866 26,416 28.397 
Middle East 
BON osc ———————————— OC : ,638 8,690 
MOO cc TTE 15,160 14,731 12,486 
Bun pud deu ÉLM ua cA a DEA E M DE 71,282 8,108 10,986 
JJ! rc eee eM DEPRECOR ES 2,898 1,784 , 158 
Saudi FCC) ons suus ⁰⁰ĩV ͤ y aeu cue 8,986 4,848 9,430 
hh onmes cui cedes EHE diea ad 5,046 5, 587 5,777 
Tolalinlss sc ⅛ ÜV.j ð v ĩͤ id sCIe 37,381 38,685 44,122 
WSS ICM T -——————— y ⁵ 1,554 1,828 1,445 
org ! —M— 2,945 , 436 ,445 
EADY RTI HE PEE eee eee nee 10,818 14,570 17,619 
GG;ͤ he aie see Laer 8 213 ,941 6,132 
r ]oÜ—wdͥ ⁰⁰⁰ wee aate e d 77,176 86,306 100,154 
Products *$ o5 a Ld iE UD tU aa ME Me 5,118 ,2 6,856 
Exports of products including bunkering. ......................... 13,289 13,959 13,116 
Consumption: 
Internal ee PN 63,158 70,602 82,085 
French bunkering-.-—-:2..- ooa ce Lco 8 1,490 1,774 1,997 
Other consumption including refinery and distribution losses (approx- 
)ôö§%§;Ü ica ch Scatter ese tas ͤ K y 7,600 8,000 8,500 
Stock (capacity): 
In refined thousand cubic meters.. 24, 924 80,420 83,408 
In distribution channels 6,622 7,757 978 


See footnotes at end of table. 
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Table 7.—France: Salient statistics of petroleum and natural gas industry—Continued 


(Thousand metric tons unless otherwise specified) 


1968 1969 1970 
Transportation: 
Tankers: 
gol CC Gm TH oe il ees 8 85 82 
Deadweight tons... 22 2 222222 cc clc cllc 2l c cll 22s 22 eee 4,538 5,144 5,730 
Tank cars: 
Ü eun hU hdd Mn fre aet - 17,800 18,091 
ai ee ee hoe thousand cubic meters. . " 915 992 
Tank trucks 
UnG c ͥ TT:: ·Ü· d p Ree ae ed 15,659 17,694 19,623 
Capacity 22.05.6665 es cones cece cece thousand cubic meters. . 202 234 268 
Employment: 
Exploration and production... _____...._._......--------- persons 11,343 11,266 NA 
P ⁰ AJAAAAdddꝙdꝙdò⅛ufꝗddd y 8 16,425 16,725 NA 
Dispute. k aaa 41, 300 1, 800 NA 
%%% ͥ ³⁰¹ . vv vv Tn Rs 1,650 1,698 NA 
Investment: e 
Exploration and production „5 thousand dollars... 68,417 81,020 70,000 
fining storage and chemical facilities in refineries. ... ....... do.... 190,667 224,695 287, 000 
Distribution and storage outside refſiner ies. do.... 195,888 206, 330 55, 600 
Pipe I.:: ³ð ð d 8 do- 55, 093 20, 165 87,000 
Maritime transporter do.... 64,816 57,434 80,800 
i rol EE AD EE PN MCN cee GA ee EE Rcd St aaa do 34,208 33 , 128 20,000 
Cis: | Se ] mM! IE Oe EU T ˙— A do 609,089 622,772 5 50,400 
e Estimate. NA Not available. 


! Data may not add to totals shown because of independent rounding. 
2 Trade data differ slightly from other sources depending whether “Commerce Générale" or Commerce 


Special" data are used. 
1970 


Consumption.—Consumption of oil prod- 
ucts, excluding bunkers, totaled 82.5 mil- 
lion metric tons in 1970 as compared with 
70.5 million metric tons in 1979. The gen- 
eral increase was attributed to a particu- 
larly high increase in the sales of heavy 
fuels. Gasoline represented 15 percent of 
all petroleum product sales; gas-oil 6 per- 
cent; domestic fuel oil 36 percent; light 
and heavy fuel oil 28 percent. 

The market shares for gasoline sales 
among the distribution companies for the 
12-month period ending on January 31, 
1971, varied little from that of 1969. The 
Bulletin of Petroleum on March 29, 1971, 
gave the following breakdown: 


Per- 
cent 
Company: 

)) es LM M eue LEA 25.19 
Elf-Anta kk 23.51 
Esso Standard_._____.______._________ 15.34 
Mobil Oil Francaise. 6.43 
Shell-Berree c LL LL l.l 17.38 
British Petroleum 8.37 
Fina France... 2.222225 4--- 3.45 
Othërs cocco e e due .98 

Refining.—Petroleum refining capacity 


increased by 11.7 million metric tons to 
reach 117 million tons at the end of 1970. 
The Shell refinery at Pauillac added 4 mil- 
lion metric tons; Mobil’s Frontignan refin- 


Source: Comité Professionel du Petrole (Paris). Elements Statistiques. Activité de l'Industrie Petroliére. 


ery capacity was increased by 2.3 million 
metric tons. Only one new plant was put 
onstream—the Metz refinery with a capac- 
ity of 4 million metric tons per year, 
owned by ESSO-CFR-ELF group. 

Progres was made on the expansion 
plan of the Société Française des Pétroles 
B.P. (SFBP) refinery at Lavéra to in- 
crease present capacity of 4.4 million metric 
tons to 11 million metric tons annually. 
The work is expected to be accomplished 
by the end of 1972. Also, construction work 
on the Antar's Donges refinery continued 
during 1970. 

The refinery output in 1970 increased by 
6.6 million metric tons and the 1969 ]evel 
was 84 million metric tons. Exports of re- 
fined products, including bunkers, reached 
13 million metric tons—only 900,000 metric 
tons less than the 1969 level. 

Crude imports, which totaled 86.3 mil- 
lion tons in 1969, reached a new high of 
100 million metric tons in 1970. Added to 
France's own crude output of 2.3 million 
tons, refineries processed approximately 102 
million metric tons in 1970, compared with 
90.6 million in 1969. Import origin was 
practically the same in 1970 as in 1969. 

Transportation and Storage.—The South 
European pipe line transported 32 million 
metric tons of crude oil in 1970 compared 
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with 26.6 million in 1969, half of which 
was destined for West Germany and Switz- 
erland. Forecast requirements of the refin- 
eries along the line have called for an in- 
crease in capacity of the line from 35 to 
90 million metric tons over the next 10 
years. Construction began in 1970 and will 
continue in 1971, trebling the capacity be- 
tween Fos and Lyons. 

The Trapil line between Le Havre and 
Grandpuits carried 9 million metric tons 
of crude oil in 1970. There are three refin- 
eries which receive their feed stock from 
this line: Gargeville, Grandpuits, and Ver- 
non. The pipeline from Le Havre to Paris 
and from Grandpuits to Paris transported 
8.8 million metric tons to the Paris area 
and 700,000 tons to Royen. The Mediterra- 
nean-Rhóne pipeline transported some 4 
million metric tons of refined products 
from the Berra and Feyzin area to storage 
points along the Rhóne as well as to 
Lyons, Grenoble, Chambery, and Annecy. 

French storage capacity for refined prod- 
ucts, which reached 7.8 million cubic me- 
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ters in 1967, was increased to some 9 mil- 
lion cubic meters by the end of 1970. 
Main new installations were in Fos, 350,000 
cubic meters; Saint-Herblain, 75,000 cubic 
meters; and Coignéres, 44,000 cubic meters. 
Underground storage for crude earmarked 
for refineries feed-stock was under con- 
struction in the Berra area and that for 
fuel and gas-oil was under construction at 
Manosque in the south of France. When 
facilities are completed in 1974, they will 
provide a 5-million-cubic-meter and a 1.5 
million-cubic-meter capacity, respectively. 
Also, it was reported that a former iron 
mine near Caen was to be converted to 
underground oil storage, which will have a 
5-million-cubic-meter capacity. 

On January 1, 1971, the French tanker 
fleet comprised of 83 vessels with an aggre- 
gated 5.9 million deadweight tons com- 
pared with 5.1 million deadweight tons in 
1969. On October 1, 1970, orders were re- 
ceived by shipbuilders for 23 new tankers 
in the 220,000-to 270,000-deadweight-ton 
range. 


The Mineral Industry of Gabon 


By Henry E. Stipp? 


Exploration for petroleum and copper 
deposits highlighted activity in Gabon's 
mineral industry. The United Nations and 
the Gabonese Government were cooperat- 
ing on a 2-year project for mineral explo- 
ration in Eastern Gabon. The $1 million ? 
project included photogeological and air- 
borne geophysical surveys of an 8,492- 
square-mile area and mineral prospecting 
of a 1,930-square-mile area in the Makokou 
Region.3 

Société des Mines de Fer de Mékambo 
(SOMIFER) and the Government of 
Gabon negotiated an agreement on invest- 
ment and development of the Mékambo- 
Bélinga iron ore deposits and ancillary fa- 
cilities. Reportedly the Government was 
prepared to accept every form of foreign 
assistance in order to develop the country’s 
natural resources and contribute to the 
progress of Gabon. The Government has 
enacted a liberal investment code and 
adopted a policy of diversifying foreign in- 


Table 1.—Gabon: 


vestment in order to expedite natural re- 
source development. 

Construction of the deep-water port at 
Owendo, which began in 1969, continued. 
When the port is completed, it will have 
considerable impact on the shipment of 
minerals to and from Gabon. 

Production of crude petroleum, gold, 
manganese ore, and petroleum products in- 
creased substantially in 1970. The value of 
minerals production in 1970 was estimated 
at $95 million compared with an estimated 
$90 million in 1969. Investment in the 
minerals industry during the 1966 through 
1970 period was placed at $99 million. Ap- 
proximately $83 million of the total invest- 
ment was in the petroleum sector. Produc- 
tion and trade in mineral commodities are 
shown in the following tables. 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from African Financial Community Francs (CFAF) 
» e dollars at the rate of CFAF 277.71—US 

3 Mining Journal (London). 
Review. June 1971, p. 367. 


Mining Annual 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
Gas, natural: 
Gross production million cubic feet. e 900 900 1,900 
Marketed production do.... r 881 r 847 762 
Gold mine output, metal eontent t troy ounces. . 16,724 14,243 16,108 
Manganese: 
re, 50-53 percent Mn, gross weight thousand tons.. 1,221 1,348 1,429 
Battery and chemical grade pellets, 82-84 percent MnO», gross 
ü sete ue World em Ate a star Mes do.... 83 15 24 
Petroleum: 
PUdB.—- 0 cere de mizt LL thousand 42-gallon barrels. . 33,630 r 86,421 89,292 
Refinery products: 
J A TPm:uf A ͤ⁰·¹˙¹¹ UE PE miM Ed do 1,019 r 1, 036 1.218 
Keros inne do 713 r 738 881 
Distillate fuel olll“nnn....nn.n.n.l..ln.lnlnllnln cll. l2. do.... 1,255 r 1,333 1,386 
Residual fuel oill“w]Lddddmdmdmdmdzz do 1,911 1,938 2,604 
C ——k e hm dies Le ate eis do 26 39 52 
Refinery fuel and losses. do.... 220 169 190 
/))70Üö;ů ⅛˖• oe ces Be 8 do 5,144 5,258 6,331 
Stone, limestone crushed and broken thousand tons 1,254 e 1,300 NA 
Uranium oxide (U:1O:) content of concentrate 531 540 420 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1In addition to the commodities listed, a variety of crude construction materials, such as clays, sand and 
gravel, and stone, was also produced, but output is not reported and available information is not adequate to 


make reliable estimates of output levels. 
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Table 2.—Gabon: Apparent exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
Coal briquetnns ee 15,460 All to Italy. 
Copper scrap_.....--.----------------- 53 92 All to France. 
Iron and steel, ferromanganese........... 7,885 Eus 
Manganese ore r 680,329 808,501 France 357,585; United States 240,002; 


West Germany 104,274. 
Metal-bearing metallurgical residues, not 
further described. .................... are 81 All to France. 
Petroleum: 
Crude... thousand 42-gallon barrels.. 15, 250 9,285 France 7,141; West Germany 1, 085: 
United Kingdom 564. 
Refinery products, residual fuel oil 


do.... 667 858 United States 405; United Kingdom 247; 
Sweden 141. 
Uranium and thorium ores and concen- 
trates......-...2. 2. value, thousands... $8,050 $7,523 All to France. 
r Revised. 


1 3 from import data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United States, and Yugoslavia. 

Source: Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual, v. 3 (Africa), 
Walker and Company, New York, 1970, pp. 581—582; 1969 Supplement to the World Trade Annual, v. 3 
(Africa), Walker and Company, New York, 1971, pp. 410-411. 


Table 3.—Gabon: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum and alloys, all forms... „„ 61 81 
Copper and alloys, all forms.._..__........-..-.-----.---_---------------------- 24 40 
Iron and steel semimanufacture ss 16,626 26,818 
NONMETALS 
Barito oclo NE SCR LUI ES a n EE MAL RE 2,095 4,087 
Comont ——slce.latcnodcziste!i€ec6ul i ee Um ⁰tm 8 r 40,134 45,099 
Clay products nonrefractory. ...... „„ eee eee 508 583 
Crude mitierals ]ꝝ]71 dd ð ͤ ¶ ee d ME etn E a e E 254 158 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


Perf, 8 38 
ane, ! . e c E a EE 13 17 
f ͤĩ³¹˙ u. ³Ü1 qf Ls 2 
r Revised. 
1 n from export data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 


France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, 
Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United States, and Yugoslavia. 


Source: Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual, v. 3 (Africa), 
Walker and Company, New York, 1970, pp. 583-591; 1969 Supplement to the World Trade Annual, v. 3 
(Africa), Walker and Company, New York, 1971, pp. 412-418. 


COMMODITY REVIEW 


METALS linga deposits during the 1978 to 1985 
period.5 A study will also be conducted in 
order to construct a port for loading large 
tonnage ships. A railroad for transporting 
large quantities of minerals about 350 
miles to the coast was scheduled for con- 
struction. The SOMIFER consortium wil] 
be enlarged to include Japanese and Brit- 
ish concerns. 

Manganese.—The Congo (Brazzaville) 


Copper.—Prospecting for copper was 
conducted in the Franceville area by the 
Bureau de Recherches Géologiques et Min- 
ières (BRGM) of France and Compagnie 
Minière de l'Ogooue (COMILOG) 4 Indi- 
cations of copper were found, but no ex- 
ploitable deposits. A copper and molybde- 
num anomaly was being investigated by 


drilling. : ' 

t lized the Congo-Ocean 
Iron Ore.—SOMIFER and the Govern- CC bres 
ment of Gabon negotiated an agreement ‘World Mining. Gabon. V. 6 No. 7, June 25, 
which called for production of 10 million 1970, p. 129. 


. 5 ° . 
tons of iron ore from the Mékambo-Bé- Mino Caton N o 02 April 1976, p 
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Railroad late in 1970. A COMILOG built 
spur line runs from Moanda and feeds 
into the Congo-Ocean Railroad at the 
Gabon and Congo (Brazzaville) border. 
Manganese ore is transported from the 
mine near Moanda to the port at Pointe 
Noire, Congo (Brazzaville) over these rail 
lines. At yearend the Gabon and Congo 
(Brazzaville) Governments negotiated an 
agreement designed to improve service on 
the Congo-Ocean rail line. Gabon will pay 
part of the cost for modernizing the rail- 
road and for increased port and warehouse 
charges. The Congo (Brazzaville) Govern- 
ment will undertake repair work and im- 
prove service on the railroad. 

Uranium.—Output decreased somewhat 
in 1970 owing to the closing of some un- 
derground mining operations because of 
technical difficulties.6 However, operation 
at the Oklo mine was intensified. Compag- 
nie des Mines d’Uranium de Franceville 
was studying mining operations in the 
Mounana Region. The Commissariat à 
l'Énergie Atomique (CEA) of France com- 
pleted a study of the Estuaire (Lambar- 
éné) and M’bigou Regions. 


NONMETALS 


Diamond.— The BRGM _ explored for 
diamond in the Mitzic Region of north- 
central Gabon. 


MINERAL FUELS 


Natural Gas.—Syndicat Belge d’Entre- 
prise à l'Etranger, SA, (Sybetra) , a Belgian 
firm, was building a fertilizer plant at 
Port Gentil. The plant was designed to use 
gas as a raw material. 

Petroleum.—New concessions were award- 
ed from recent relinquishments to Gulf Oil 
Co. of Gabon, Union Carbide Petroleum 
Co., Gabon Oil Co., and Valmar Construc- 
tion Co. The principal producing firm, 
Société ELF des Pétroles d'Afrique Equa- 
toriale (ELF—SPAFE) and the Government 
of Gabon were negotiating on a new con- 
vention that would increase the Govern- 
ment’s revenue derived from petroleum. 
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The trend of increasing activity in pe- 
troleum exploration continued with a 200- 
percent increase in drilling. In July Gulf 
Oil Co. of Gabon started exploratory drill- 
ing in its concession offshore from Libre- 
ville. The project, which was estimated to 
cost about $1.5 million, was carried out by 
Transworld Drilling Co. Gulf planned to 
drill another well in its concession offshore 
from Mayumba in late 1970. Oceanic Ex- 
ploration Co. of Denver reportedly ob- 
tained a government commitment for ex- 
ploration rights to an offshore concession 
relinquished by Gulf Oil Co. of Gabon. 
The tentative agreement called for Oceanic 
to spend $2.18 million over a 5-year period 
and to drill a well within 36 months. 

ELF—SPAFE was testing output from its 
new offshore fields Anguille and Anguille 
North East, which were put into produc- 
tion in 1969. The company conducted 
offshore seismic work and ran aeromagne- 
tometer surveys on its onshore concession.7 

The Shell Oil Co. of Gabon and ELF— 
SPAFE partnership conducted seismic sur- 
veys onshore. The group did extensive 
seismic work offshore and drilled three 
wildcat wells off the Gamba shore. 

King Resources financed three wells in 
the Port Gentil and Port Gentil North 
and South permits in a 50-percent farmout 
agreement with ELF—SPAFE. The wells 
were drilled in 1970 and traces of oil were 
found. 

Deminex, a West German firm, financed 
the drilling of three wells in the Port 
Gentil South and Port Gentil North 
permits. The drilling was a requirement 
of a farmout agreement between Deminex 
and ELF—SPAFE. 

ELF—SPAFE was testing a pilot subsea 
installation on a well in the Anguille Ma- 
rine field. The- subsea well head was re- 
placed with a fixed production platform 
owing to technical difficulties. 


$ Work cited in footnote 3. 
7 World Petroleum Report. Gabon. V. 17, 1971, 
p. 56. 
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The Mineral Industry 
of East Germany 


By Joseph B. Huvos ! 


In 1970 East Germany ranked as the 
leading world producer of brown coal, 
with about 36 percent of the world's total, 
and ranked fifth in the production of pot- 
ash, with about 15 percent of the world's 
total. A few other mineral commodities 
were also produced, but in less important 
quantities; they included salt, iron ore, bi- 
tuminous coal, fluorspar, and, more re- 
cently, crude oil. 


East German official statistics were not 
complete; only selected commodities were 
reported. East Germany's mineral process- 


ing industries continued to operate mostly 
on imported mineral raw materials, includ- 
ing most notably bauxite, aluminum, iron 
and steel, and crude oil. 


The social product? of East Germany 
increased in 1970 by an estimated 4 to 4.5 
percent. Production of the basic materials 
industry (excluding metal mining, metal- 
lurgy, potash, and chemical production) 
reportedly increased 2.8 percent; metal 
mining, metallurgy, and potash advanced 
6.2 percent; the chemical industry, 8.3 per- 
cent. 


PRODUCTION 


The nitrogen fertilizer industry contin- 
ued to expand, and several large-scale 
projects are in stages of planning and con- 
struction. The Piesteritz brown-coal-based 
ammonia plant was closed down, with 
other similar plants to follow. The reorga- 
nization of the potash industry was contin- 
ued. Bituminous coal production declined 
further, and planned decrease of the 
production of brown coal continued. Explo- 
ration for oil and gas continued, but no 
significant results have been registered. In- 
creased crude oil imports from the U.S.S.R. 
continued, by pipeline and tanker, and 
crude also came from the Middle East. 


The capacity of the Schwedt oil refinery 
increased to 8 million tons per year. 

There were plans for phasing out lignite 
hydrogenation plants because of the high 
cost of the product. A number of petro- 
chemical plants were in the construction 
stage, based on natural gas to be imported 
from the U.S.S.R. starting in 1972. 


1 Foreign mineral specialist, Division of Fossil 


uels. 

? As in other Communist countries of East Eu- 
rope, East Germany does not report its gross na- 
tional product (value of all final goods and serv- 
ices reported) but rather publishes a figure for 
the social product, which generally excludes all 
services and defense. 
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Table 1.—East Germany: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Aluminum: 
PONG is eo duct cerium Eu -m. dui pee r 58,566 53, 729 e 53,500 
Metal, ÄÄAᷓͥVT—kF——WWhWhkhhWhh0—B—V—ͤ Ee isola dede bea 50,000 50,000 50,000 
Cadmium metal, primary € oe i aaa 12 12 12 
Copper: 
et output, metal eontent eee r 19,000 19,000 20,000 
etal: 
C ic celerius E 19,000 19,000 20,000 
fined €. Lo ⁵⅛ĩ˙. ˙! di Z—àmůũwd x D E E E 40, 000 40, 000 40, 000 
Iron and steel: 
r ³⁰.w. . ⁵ĩðV. ⁵ĩͤ K ee thousand tons 1,414 899 e 900 
Pig iron (excluding ferroalloys) ............................- do.... „333 2,098 1,996 
h uda odas om Li do.... 4,695 4,824 e 5,030 
Steel semimanufactures (rolled products only)) 8,156 8,182 NA 
Mine output, metal content e. a 10,000 10,000 9,800 
Metal refined including secondary *e...........................2.... 25,000 25,000 24,000 
Silver mine output, metal content thousand troy ounces. ... 4,800 4,800 4,800 
in: 
Mine output, metal content e... ... 2. 2 Lc cll ll... long tons 1,000 1,000 1,000 
= Metal including secondary ¢_______...._____.-.__--__------ do.... ,200 1,200 1,200 
inc: 
Mine output, metal contente. |... 1. 2L ccc ccc lll lll lll lll s 10,000 10,000 9,700 
Metal including secondary 15,000 16,000 15,700 
NONMETALS 
Barito t ch ee Ss :ʒ AMICI MEE thousand tons 80 80 30 
Cement, hydraulic „„ do 7,551 7,410 e 7, 500 
Fertilizer materials manufactured: 
Nitrogenous, N: content: 
Ammonium sulf ate. do 167 153 NA 
Calcium ammonium sulf att do 145 155 NA 
P ⁰ TTT ¼ͤ v cu Es do 39 83 NA 
JJC. ͥͥͥ¹Ü¹ꝑ kd cer ed do 351 391 NA 
Phosphatic, P: O, content: 
uperphosphatek᷑k 22-2222 cll 2 2222l- do.... 186 193 NA 
aleined phosphate do 122 127 NA 
Unspecilt 27% 88 do 38 49 NA 
77;öðÄ§. ę ¹ ¹ ace iE ae UM E do 346 369 NA 
Fh ⁰o·i/hAſſdſᷓſ y do 80 80 80 
Gypsum and anhydrite: 
)J%%%%%CöÜöÜ»—ð? ] 00d d ]ĩé s ]ĩðVv y 3 8 do... 268 282 e 285 
C ⁰õ ⁵³˙²U rena a a eee 8 do.... 226 238 e 240 
Lime and dead burned dolomite... -.-------------------------- do.... 2,584 2, 513 e 2,500 
yrite: 
Gross dei kk ee er. seco be cee do.... 140 e 140 e 140 
Sulfur content... LLL c LLL LLL LLL eee eee do.... 58 e 58 e 58 
Salt: 
MarinG asise ERE . ee Bee ee RES RR do 74 61 e 60 
PV PRETIO ͤ ⁰⁰( 8 do 1,896 1,911 e 2,000 
Stone, sand and gravel: 
Günedn to ngssſdgdſdssssgd‚‚ mA ose ede do 7, 575 8,439 NA 
Sand and gravel... ......... LLL LL LLL Lll 222 c2 2222222222 do.... 6,832 7,146 NA 
Sulfur: 
Erll..ũ ⁵ðV hn O.. 119 110 e 110 
Sulfuric acid... 2. 2222222 LLL Maaa do 71,078 1,104 NA 
Coal MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite and bituminous LLL eee do 1,579 1,332 1,300 
Brown and lignite. .......... 22222 2222-22 Lll llc lll lll lll do.... 247,113 254,553 260,600 
Dotllas- eu aE See Oe ONE uus n Ie ⁰ ⅛ K en Let do. 248,692 255, 885 261, 900 
Coke: 
From anthractie and bituminous coalalal“““l do.... 2,551 2,891 e 2,400 
From brown coal: 
High temperature do.... 5,701 5,334 e 5,400 
Low temperaturen do.... 1,093 1,100 e 1,100 
Ir ³ĩ¹Ü¹dwmàAq gh. Lu Eoi LE 3 r 9,345 8, 825 8,900 
Fuel briquets, brown cooaaaaalall¶LlALLLLLL n" 56,389 56,369 e 57,000 
as manufactured million cubic fest. 136,596 143,588 NA 


See footnotes at end of table. 
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Table 1.—East Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1968 1969 1970 v 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum: 
Gh i atin ee thousand 42-gallon barrels. . 219 865 438 
Refinery products: 

i ³ðVÄĩ ĩð Eds eee do.... 16, 116 16, 133 NA 
Kerosine, jet fuel and distillate fuel oil“Dwꝑhn,uun . do 22,770 24, 723 NA 
Residual fuel oililwUudſnddd 2222 LLL c LLL LLL lll do.... 20,826 25,841 NA 
Lubricants.__._..._...-.-.---.--..___.-.-.---------- do 2,261 2,866 NA 
P ³ ³·¹Ü¹üſ ͤ y ͤ K lee do 2,842 3,236 NA 

By 0: | AEA A E e 8 do.... 64,815 72,299 NA 


e Estimate. v Preliminary. r Revised. NA Not available. 
1 In addition to the commodities listed, magnesium, nickel and peat are also produced, but information is 
inadequate to make reliable estimates of output levels. 


TRADE 


In 1969 East Germany's limited mineral 
exports consisted mainly of brown coal bri- 


rolled steel, nonferrous metals, and chemi- 
cal products. Hungary and Yugoslavia pro- 


quets, potash, rock salt, and iron and steel 
manufactures. As in previous years, the 
U.S.S.R. supplied an important part of the 
raw and basic materials needed by the key 
branches of the East German industry, 
such as crude oil, coal and coke, iron ore, 


vided bauxite. 

An intensive shipbuilding program was 
underway in the East German Baltic ports 
to permit the nation to transport a larger 
proportion of her trade in East German 
flag vessels. 


Table 2.—East Germany: Exports of selected mineral commodities 1 


(Metric tons unless otherwise stated) 


Commodity 


METALS 
Aluminum metal and alloys: 
cra 


Semimanufactures ? 
Copper and alloys: 
llo. 2 STO 


Unwrought and semimanufactures ? 
Iron and steel: 
Pig iron and ferroalloys 2. thousand tons 


Jö§[d ee Jose aS do.... 
Steel, primary forms 22 do.... 
Steel semimanufactures 22222 do 
Lead: 
e ß ee bt ade 
Metal and alloys: 
Sh et et E ce ERU LE 


Unwrought and semimanufactures 2 
Magnesium and alloys unwrought and semimanu- 
El! eine ciu nt. 
Nickel and alloys, all form 
Tin and alloys unwrought and semimanufactures ? 
long tons.. 

Zinc: 
ee, ß te ea eee 


Metal and alloys unwrought and semimanu- 
factures Foc ob ] A 


See footnotes at end of table. 


1968 1969 Principal destinations, 1969 
3,567 1,581 Netherlands 897; Austria 606. 
13,006 8,760 United Kingdom 4,545; Norway 
2,066; France 1,869. 
791 295 All to Sweden. 


Netherlands 713; Sweden 237; 
Belgium-Luxembourg 110. 
Italy 2,325; United States 282. 


732 599 Japan 414; Italy 52; Belgium- 
Luxembourg 48. 

95 123 Sweden 35; Italy 30; Denmark 28. 
35 20 Finland 11; United Kingdom 7. 
145 182 U.S.S.R. 57; Poland 53; Romania 

25; Yugoslavia 13. 
326 1,099 Italy 699; Sweden 305. 
98 450 All to United Kingdom. 
9,308 3,605 Netherlands 3,402; France 107. 
- 101 All to United Kingdom. 
309 247 Norway 143; Netherlands 92. 
23 539 Netherlands 515. 


2,163 8,329 ur E France 975; Norway 


1,319 546 DOM ARS 432; United Kingdom 
1 0 


10, 500 12,394 Austria 10,558; United Kingdom 


999; Belgium-Luxembourg 837. 
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Table 2.—East Germany: Exports of selected mineral commodities 1—Continued 


Commodity 


Clays and products: 


Crude kaolin.......................- 
Refractory and burnt slate 55. 


Products: 


Nonrefractory 222 
Refractory ꝶ i 
, ß hsc dedic 


Diamond: 


Fertilizer materials: 


Nitrogenous manufactured, gross weight : 
thousand tons.. 
Phosphatic manufactured, gross bc da 2 


Potassic crude and manufactured, 5 
equivalent. 


Gypsum, calei ned 
Pyrite, unroasted 2.22.2... -..- 
Salt. k 8 thousand tons 


Sodium and potassium compounds n. e. s: 
Caustic sodaf : 


ides 
Stone, sand and gravel: 


Dimension stones 


Sulfuric acid and monohydrate 
Other: 


Crude nonmetals n.e.s. 


Slag not metal bearing 
MINERAL FUELS AND RELATED MATERIALS 


Gas (natural or manufactured not specified) 
million cubic feet. 


Petroleum refinery products: 


Gasoline MINUM -thousand 42-gallon barrels. . 


Crude chemicals from coal, gas and oil distillation - 


r Revised. NA Not available. 


1968 


3,651 
86,897 


78,607 
1,911 


8,164 
5,474 


8 
22, 686 


5,888 
13,018 


80,417 


(Metric tons unless otherwise stated) 


1969 


36,261 


64,585 
6,789 


9,381 
12,556 
40 
$207 


$637 
25,406 


Principal destinations, 1969 


NA. 


NA. 
All to Poland. 


Belgium-Luxembourg 3,822; 
Denmark 2,914; Austria 956. 
Yugoslavia 4 478; Belgium-Lux- 

embourg 3,632; Sweden 3,617. 
All to Poland. 


All to United Kingdom. 

All to Belgium-Luxembourg. 

Poland 9,995 (all fluorspar); 
Austria 8, 306; Yugoslavia 3,851. 


Czechoslovakia 418; United 
Kingdom 135; Hungary 78. 


NA. 

All to Italy. 

Czechoslovakia 560; Finland 92; 
Sweden 78. 


Sweden 4,251; Denmark 2,158. 
Yugoslavia 1,499. 

Sweden 701; Norway 328. 

NA 


NA. 

Austria 15. 
All to Austria. 
NA. 


United Kingdom 14,362; Norway 
P ; Belgium-Luxembourg 


NA. 

West Germany (including West 
Berlin) 1,613; Czechoslovakia 
809; Austria 285. 

Sweden 23; Austria 8. 


NA. 


Switzerland 2,044; France 1,766; 
1,766; Netherlands 999. 


1 Because East Germany publishes only limited data on mineral commodities exports, this table has been 
compiled from a variety of sources. Entries appearing without a source footnote are from official East German 


trade returns. 


v 1 Office of the United Nations. 1968 and 1969 edit ions of ee to the World Trade Annual. 
1 (East Europe). Walker and Company, New York, 1970 and 197 


8 Compiled in part from East 


German data reported for edor partner countries (total not reported). 


Data on Bulgaria, Poland, West Germany and Romania are from this source. 
4 Official trade returns of the U.S.S.R. (imports from East Germany). 


Official trade returns of Poland. 
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Table 3.—East Germany: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite oan eere. ir 240,817 245,154 Hungary 182,998; Yugoslavia 
59,656. 
Alumina, AlzO; content 44,491 64,645 West Germany 41,110. 
Metal and alloys: 
Unwrought?23. |. . .... ............- r 84,920 86,963  U.S.S.R. 85,900. 
Semimanufactures (rolled 26,800 29,900 U.S.S.R. 19,700 .? 
Cadmium metal and alloys unwrought ? 4________ 185 200 All from U.S.S.R. 
5 chromite, Cr:O; content 29,153 31,891 Mainly from Turkey.: 
opper: 
Ore and concentrate 49 "T 1,081 Al! from Sweden. 
Metal and alloys: 
Serap 3o c. . . Ltd r 299 377 All from Canada. 
Unwrought?3. | .. ................- r 48,891 2,198 U.S.S.R. 2,000. 
Semimanufactures 332 r 107 162 Spain 101; Sweden 40; Yugoslavia 
Iron and steel: 
Iron ore, iron content... ... thousand tons 1,424 1,320 Mainly from U.S.S.R. 
CPA Xe Lo esce UE eee Gd do.... r 164 218 All from U.S.S.R. 
Pig ION nob et ees do.... 626 635 Mainly from U.S.S.R. 
Ferroalloys. sss 6,384 5,251 NA. 
Steel semimanufactures: 5 
Rod thousand tons r 809 955 NA. 
Hot rolled stris8s8s8sd ---- do 117 199 NA. 
Light sheet do 410 204 NA. 
Heavy sheet do t 522 560 NA. 
Cold rolled stri d do.... 29 NA NA. 
Lead unwrought, unalloyed )) 41,400 49,800 All from U.S.S.R. 
Magnesium unwrought, unalloyed 2 4___-_________ r 1,900 2,500 Do. 
Manganese ore: 
Metallurgical grade 2 thousand tons 108 177 Do. 
Battery and chemical grade 2 sol 8 3 Do. 
Mercury .. 2l. LLL L2... 76-pound flasks. . 4,003 6,788 Italy 6,381; Spain 406. 
Nickel metal, all forms 3 12 127 Sweden 106; United States 21. 
Titanium oxide? . . ....... .. LL coL ccc. 270 125 All from Italy. 
Tungsten ore and concentrate 9 79 697 United States 659; Spain 38. 
o unwrought 27 39,015 42,705 U.S.S.R. 42,000; Spain 705. 
er: 
Ores and concentrates of molybdenum, tan- 
talum, titanium, vanadium and zirconium ? 2,555 3,402 Finland 3,117; United States 275. 
Metals and alloys n. e.s. 33. 346 142 Belgium-Luxembourg 90; United 
Kingdom 35; United States 17. 
NONMETALS 
Abrasives, natural: 
Dust and powder of precious and semipre- 
cious stones except diamond 
value, thousands $207 $158 Netherlands $139. 
Grinding wheels and stones ) 310 65 Sweden 61. 
Asbes tos LLL LLL ek r 37,077 46,390 U.S.S.R. 38,485. 
Boron minerals, erude 13,080 12,300 All from Turkey. 
Cement, hydraulie 2 thousand tons ENS 156 All from U.S.S.R. 
Clays and products: 
Kaolin, eruqdde 29,771 28,717 Czechoslovakia 12,665. 
Products: 
Nonrefractory )) A 386 Yugoslavia 245. 
Refractory 3... 2222222 c lll lll ll 181 1,061 es 742; France 218; Italy 
Diamond: 
em $$... ĩðͤ s value, thousands. . $683 $175 All from United Kingdom. 
Industrial ..... 2222222222 --- do... 31, 480 $1,081 All from Belgium- Luxembourg. 
Feldspar and fluorspar 3- 2. -------------------- 18,232 26,756 Norway 12,547; Yugoslavia 
7,251; Sweden 2,585. 
Fertilizer materials: 
Crude phosphate rock and apatite concen- 
trates, P2O; content thousand tons 456 446 Mainly from U.S.S.R. 
Manufactured: 
Nitrogenous, Ns content do 157 124 West Germany 78. 
Phosphatic, P2Os content do.... 41 41 NA. 
ll Se eee 5,761 5,164 NA. 
Magnesite, erude eee 13,056 8,537 Turkey 5,920; Yugoslavia 1,695; 
Austria 922. 
Cs eet dd Er ME Met a a 1,166 1,238 
Precious and semiprecious stones, except diamond ? 
value, thousands $135 $84 France $51; United Kingdom $33. 
Pyrite, sulfur eontenntt t 109,432 108,478 NA. 
Tale and related materials 333 3,006 1,452 All from Austria. 


See footnotes at end of table. 
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Table 3.—East Germany: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 

MINERAL FUELS AND RELATED MATERIALS 
Carbon black 
Coal: 

Anthracit ? thousand tons 

Bit uminou s do 
COKE ec ia ⁰˙ M A do 
Petroleum: 

Crude 3. thousand 42-gallon barrels. . 


Refinery products, gasoline __.__- do 
Crude chemicals from coal, gas, and oil distilla- 
C1fffJJ!kök 


r Revised. NA Not available. 
1 Because East German 


1968 1969 Principal sources, 1969 
21,141 26,482 NA. 
102 99 All from U.S.S.R. 
6,284 6,750 U.S.S.R. 3,205; Poland 1,901; 
Czechoslovakia 889; West 
Germany 695. 
2,848 2,777 U.S.S.R. 1,194; Poland 789; 
Czechoslovakia 702. 
59,087 68,149 , U.S.S.R. 64,166; United Arab 
Republic 3, 320. 
r 310 196 
2,897 5,562 Sweden 4,885; Netherlands 677. 


publishes only limited data on mineral commodity imports, this table has been 


compiled from a variety of sources. Entries appearing without a source footnote are from official East German 


trade returns. 


? Official trade returns of the U.S.S.R. (exports to East Germany). 

3 Statistical Office of the United Nations. 1968 and 1969 editions of rr upper. to the World Trade Annual. 
V. I (East Europe). Walker and Company, New York, 1970 and 197 

* Erroneously reported in previous edition as “metal, all forms“; dits actually does not include scrap or 


semimanufactures. 


5 Partial figures only; several classes of steel semimanufactures are not reported in official East German 


sources. 


s Totals converted from data reported in metric tons using a conversion factor of 1 metric ton equals 7,350 


barrels. 


7 Partial figure; data on other refinery products not reported. 


COMMODITY REVIEW 


METALS 


Aluminum.—The Hungarian Aluminum 
Industry Planning Co. (ALUTERV) was 
working on the expansion and reconstruc- 
tion of an aluminum semimanufactures 
plant and an alumina plant situated at 
unspecified locations in East Germany. 

Iron and Steel.—Production of iron ore 
was essentially unchanged, and production 
of pig iron declined 5 percent; steel pro- 
duction increased 4 percent and, according 
to plans, should reach 6 million tons by 
1975 and 7 million tons by 1980. Most of 
the iron ore used was imported from the 
U.S.S.R., and almost 9,000 tons came from 
the Goa area of India. 

East Germany was contracting to import 
$6 million worth of steel from Japan. 
Bookings included 30,000 tons of hot coil 
for pipe, 1,500 tons of tinplate, 1,000 tons 
of electrical sheet, heavy plate for steel 
pipes, and some ferroalloys. 

Japanese steel imports are to be paid for 
in East German goods. East Germany re- 
portedly intends to meet entirely from im- 
ports the expected increase in domestic 
steel demand during its third 5-year plan, 
beginning in 1971. 

The East German Industrie Import An- 
lagen (Industrial Plant Imports Co.) has 


concluded a contract with the French 
Heutley Company for design and con- 
struction of a continuous galvanizing plant 
at Eisenhüttenstadt. The new plant will 
come into operation in 1972 with a capacity 
of 210,000 tons per year. 


Tin.—Among European countries, East 
Germany ranked third in production of 
mine tin. Among many East German tin 
deposits, only those of the Saxon Erzge- 
birge were workable. There were three 
types of tin deposits: (1) Deposits of Pre- 
Variscan geosynclinal mineralization repre- 
sented by submarine hydrothermal-sedi- 
mentary occurrences; (2) deposits of 
Variscan mineralization, connected with in- 
trusions of granites, predominantly pegma- 
titic-pneumatolytic and, to a lesser extent, 
hydrothermal deposits; and (3) tin placer 
deposits, a product of post-Variscan weath- 
ering. Tin occurs as cassiterite or stannite. 
The most important deposit is that of Al- 
tenberg. Others are at Zinnwald, Sadisdorf, 
and Geyer. Much of the Altenberg ore 
extracted assays about 0.3 percent tin. 


NONMETALS 


Fluorspar.—East Germany produces an 
estimated 88,000 tons of mostly metallurgi- 
cal grade fluorspar from mining operations 
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in the Harz Mountains, near Rottlerber- 
ode, in the Thuringian Forest district (at 
Steinbach, Ilmenau) and in Saxony at 
Schónbrunn. About 50 percent is exported, 
mostly to Poland, which does not produce 
any metallurgical grade fluorspar.3 

Nitrogenous Fertilizer.—Expansion of the 
nitrogen fertilizer industry continued, but 
East Germany still remained a net im- 
porter of nitrogenous and phosphatic ferti- 
lizer. 

The East German Government had a 
1,360-ton-per-day ammonia plant under 
construction at the DIA Chemie Anlagen 
(DIA Chemical Plants) at Leuna. Toyo 
Engineering Co. of Japan, contractor for 
the construction, used the technology de- 
veloped by M. W. Kellogg Co., the comple- 
tion date is set for 1974. A 400,000-ton- 
per-year urea plant, which is to use the 
Stamicarbon N.V. process, is also under 
construction at the same location. Feed- 
stock for both plants will be natural gas. 

The East German Government has plans 
to build a 1,360-ton-per-day ammonia 
plant and a 700,000-ton-per-ycar urea plant 
at Piesteritz. Tentative completion date is 
set for 1974. Feedstock will be natural gas 
imported from the U.S.S.R. 

The Piesteritz ammonia plant has been 
shut down because it does not operate on 
natural gas. It has been learned that an- 
other ammonia plant of 440,000 ton-equiv- 
alent-nitrogen-per-year capacity probably 
will be closed for similar reasons. 

Phosphatic Fertilizer.— This industry is 
based on imported phosphate, mainly from 
the U.S. S. R. The bulk of phosphatic ferti- 
lizer produced in East Germany is super- 
phosphate. A new hemihydrate phosphoric 
acid process was developed by the VEB 
Vereinigte Phosphatdüngerwerke Bad Kös- 
tritz WTZ,* which is oriented chiefly to- 
wards producing calcium sulfate byproduct 
for the manufacture of sulfuric acid and 
cement. 

Potash.—The administrative structure of 
the East German potash industry has been 
reorganized, with the formation of VEB 
Kombinat Kali, which took over the func- 
tions of VVB Kali in January 1970 and as- 
sumed control over the organizations of 
the potash industry. Modernization of the 
industry continued. 

About 42 percent of the potash mined 
in East Germany in 1970 came from the 
operations of the Werra combine in the 
Suhl district. Existing mines were modern- 
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ized there, and one new mine was opened. 
The Bischofferede mine in the southern 
Harz Mountains was expanded. New shafts 
were sunk at Kaiseroda, Hambach, and 
Bad Salzungen. The most important event 
was the development of a new mine and 
refinery at Zieliz, in the Womirstedt dis- 
trict, north of Magdeburg. Two shafts 
were being sunk to 800 meters to permit 
the extraction of sylvanite from the Rón- 
nenburg horizon. Reserves of 16 to 17 per- 
cent potassium oxide equivalent ore in the 
Womirstedt district are estimated at 70 
million tons. East German output of mar- 
ketable potash salts is expected to exceed 
3.3 million tons of equivalent potassium 
oxide by 1975.5 


MINERAL FUELS 


Coal and Lignite.—East German bitumi- 
nous coal production declined further in 
1970, making necessary imports of bitumi- 
nous coal and metallurgical coke in 
amounts of 8 to 10 million tons per year. 
East Germany was the leading producer of 
brown coal on a worldwide basis. To op- 
timize the development of the energy econ- 
omy, the absolute tonnage of brown coal 
mined is expected to decline in the future, 
but in 1980, brown coal would still ac- 
count for about 50 percent of the total en- 
ergy supply, compared with 78 percent in 
1967. This reduction in the proportion of 
brown coal is the result of concentration 
of the industry as well as increased usc of 
the liquid and gaseous hydrocarbons. It is 
officially hoped that improvements in the 
technology and organization of this indus- 
try will reduce operating costs by 25 per- 
cent. 

During the winter months of 1969-70, 
there were power shortages caused by the 
severe weather; it was recommended by 
the authorities to economize energy in in- 
dustry and households; there were also 
shortages of household fuel caused by dif- 
ficulties in transportation because of the 
cold spell, insufficient reserves, and in- 
creased consumption by about 500 pounds 
of fuel per household. 

A 3,860-megawatt thermal power station 
was under construction at Cottbus, about 
40 miles south of Berlin. The plant will 


3 Industria] Minerals, June 1970, p. 25. 

* Phosphorus and Potassium. No. 48, June- 
August, p. 15. 

5 Phosphorus and Potassium. New Plants and 
Polecss No. 50, November-December 1970, p. 
60. 
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be fueled by brown coal deposits in the 
area. The first stage will include six sets 
with a total capacity of 1,600 megawatts; 
the second stage, six sets totaling 1,260 me- 
gawatts; and the third stage, two 500-me- 
gawatt sets. 

Natural Gas.—In 1970 exploratory drill- 
ing centered on Thuringia, the right bank 
of the Elbe River, Rigen Island, 
Salzwedel, and the left bank area of the 
Oder River, between Frankfurt and Berlin. 
The first successful result of this explora- 
tion was the recent discovery of natural 
gas at Magdeburg. 

Natural gas from the U.S.S.R. will flow 
through East Germany to West Germany 
through a pipeline. The pipeline is to be 
commissioned in 1973. East Germany is 
supplying 90-centimeter- (3515-inch) diam- 
eter pipe and it can be assumed that this 
same line will supply East Germany with 
natural gas from the U.S.S.R. In 1972 the 
Leuna works will switch from using lignite 
to natural gas from the U.S.S.R. 


Petroleum and Petrochemicals.—Explora- 
tion for hydrocarbons in East Germany has 
so far been unsuccessful, except for the 
discovery of some quite minor gasfields 
and of the small Reinkenhagen oilfield, 
near the Baltic coast, with an estimated 
annual production of 60,000 tons. Some en- 
couragement, however, may have been 
taken from recent discoveries of valuable 
oil- and gas-bearing strata in the Soviet 
Baltic area, which, according to Russian 
assessments, may extend into Polish and 
East German territory. An agreement 
signed in 1969 insures continued Russian 
technical assistance in East German search 
operations.é 


Consumption of petroleum products in- 
creased only to about one-seventh of total 
energy requirements. No plans were pub- 
lished to indicate probable growth of pe- 
troleum consumption in the future, but 
there are estimates that a consumption 
level of 15 million tons per year will be 
reached before 1975, and 27 million to 28 
million tons per year will be reached in 
1980. 


Motor transport, in particular private 
motor transport, has been developing at 
a modest rate. Production of motor gasoline 
has increased, gasoline imports have been 
replaced by exports, and emphasis in refin- 
ing has been placed on black oils, in par- 
ticular heating fuels. 
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There are two main refining and hydro- 
genation centers in East Germany— 
Schwedt-on-Oder near the Polish border, 
with a modern refinery and  petro- 
chemical complex, and the Halle-Leipzig 
area, which has various plants, mainly at 
Leuna, Bohlen, and Liitzkendorf; some 
were built before World War II and 
were then exclusively used for the hydro- 
genation of lignite. In 1970 the Schwedt 
refinery, commissioned in 1964, attained 
a capacity of 8 million tons per year, 
which will be raised soon to 10 mil- 
lion tons per year. A later expansion to 
about 20 million tons or more per year 
has been envisaged. 

The plants in the Halle-Leipzig area 
have, at present, an estimated crude oil re- 
fining capacity of over 4 million tons per 
year, including 2.5 million tons at Leuna. 
Some still continue to operate on a lignite 
raw material base. 

It is estimated that in 1969 about 1l 
million tons of products were made from 
lignite. According to East German official 
information, hydrogenation of lignite is 
not economical, and it is planned to follow 
the example of Czechoslovakia, where simi- 
lar operations were discontinued recently. 

East German refineries are well served 
by pipelines. The Schwedt refinery is lo- 
cated at the terminal of the northern 
branch of the Friendship pipeline, for the 
westward transportation of crude oil from 
the U.S.S.R. Another pipeline links 
Schwedt to the East German seaport of 
Rostock on the Baltic. Another line leads 
from Schwedt to Leuna, so that crude can 
be delivered to all the main refineries of 
the country from the U.S.S.R., as well as 
from Rostock. Work has also started on a 
new parallel line, the Friendship II, to 
handle the increased quantities of the sev- 
enties. A products line links Schwedt to 
East Berlin, and may be extended further 
south to Dresden. 


From 1966 to 1970, increasing amounts 
of crude oil were imported from the 
United Arab Republic and varying 
amounts from Albania and Algeria. Ac- 
cording to a contract signed in 1970, Fast 
Germany will buy 700,000 tons of crude 
each year from the West Berlin mineral 
oils company, the Rex-Handelsgesellschaft.’ 


6 Petroleum Press Service. V. 38, No. 3, March 
1971, p. 90. 
' Page 89 of work cited in footnote 6. 
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East Germany has granted a loan equiv- 
alent to $84 million to Iraq for the pur- 
chase of machinery and vehicles. The loan 
will be repaid in crude oil and other Iraqi 
products. Talks were also conducted with 
Libya to secure crude oil imports. 

According to arrangements concluded in 
1970, crude imports are dispatched in 
80,000-dead-weight-ton tankers to Rotter- 
dam and hence, after temporary storage, in 
Europort tanks; 20, O000-dead-weight- ton 
vessels are used to ship the oil to Rostock. 
The port of Rostock cannot accommodate 
larger tankers at present, though there are 
tentative plans to build an artificial island 
nearby with unloading facilities for 
100,000-ton vessels. Some U.S.S.R. crude 
was shipped by tanker to the East German 
port of Rostock while the Friendship II 
pipeline is being built. There are also ten- 
tative plans to acquire 200,000-deadweight- 
ton tankers. 

Some of the major petrochemical proj- 
ects, excluding fertilizers, are a 
6,000-ton-per-year fluorhydrocarbon plant 
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under construction at Nünchritz, near 
Dresden; a 2,500-ton-per-year maleic anhy- 
dride plant and a  9,000-ton-per-year 
pthalic anhydride plant at Schkopau, with 
the West German Lurgi Gesellschaft and 
Vickers-Zimmer Company as contractors; a 
20,000-ton-per-year acrylonitrile and there- 
phthalic acid plant at Schwedt, which was 
in the planning stage; a 300,000-ton-per- 
year ethylene and a 108,000-ton-per-year 
propylene plant, at Bóhlen, at the DIA In- 
dustrieanlagen plant were due for comple- 
tion in 1973, with Voest, Sybetra, and the 
Linde companies as contractors; and fi- 
nally, a  30,000-ton-per-year high-density 
polyethylene plant at Schkopau, at the VEB 
Chemische Werke Buna, was due for com- 
pletion in early 1971, with the Vickers- 
Zimmer Company as contractor. 

A cooperation agreement was signed be- 
tween East Germany and Czechoslovakia 
for building a 140-kilometer pipeline from 
the Bóhlen ethylene plant to supply feed- 
stock for Czechoslovak plants in northwest 
Bohemia. 
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The Mineral Industry of the 
Federal Republic of Germany 


By Frank J. Cservenyak ! 


The West German economy in 1970 con- 
tinued the high level of activity which 
started in 1968 and the gross national 
product (GNP) estimated at $185 billion, 2 
marked a 12.4-percent increase in current 
prices and 4.7 percent increase in constant 
prices. 

West German exports in 1970 totaled 
$34.2 billion, representing a 10.3 percent 
increase over those of 1969. Imports to 
West Germany in 1970 also increased by 
11.9 percent for a total of $29.9 billion. 
Exports to the United States in 1970 in- 
creased by 7.4 percent for a total of $3.1 
billion whereas imports from the United 
States totaled $3.3 billion, an increase of 
17.7 percent. 

The 1970 growth in gross wages and sal- 
aries was 17.3 percent and unit wage costs 
in Western Germany were reported to be 
rising more rapidly than for any other 
major industrial nation. Total industrial 
prices in 1969 and 1970 increased by about 
10 percent, as much as the total increase 
in the previous 12 years. 

The Federal Cabinet in July initiated 
measures designed to counteract price in- 
creases. The Bundestag at its session on 
July 10 and 11 approved a law providing 
for a 10-percent surcharge on income, 
wage, and corporation taxes liable for pay- 
ment between August 1, 1970, and June 
30, 1971. Moreover the Federal Govern- 
ment on October 22, 1970, approved 
"Guiding data for macro-economic devel- 
opment in 1971” to facilitate greater har- 
mony, in the interest of stability, between 
the conduct of the autonomous groupings, 
trade unions and employer's associations, 
and the Government's economic policy in 
support of a normalization process follow- 
ing a prolonged boom. The guiding data 


showed the limits that may not be over- 
stepped either by public authorities or au- 
tonomous groupings without adding to the 
risks existing in the fields of price per- 
formance and ultimately, employment. 
Among other things the Federal Govern- 
ment assumed that, because of steep wage 
and salary increases in 1970, earnings may 
rise in 1971 by an average 7 to 8 percent. 

Although industrial employment in 1970 
increased by about 4 percent to 8,650,000, 
employment in the mineral industry, as 
shown in table I, declined almost 1 per- 
cent to 876,000. Decreased employment in 
mines and quarries was partially offset by 
an increase of about 10,000 at processing 
plants. 

West German industrialists were showing 
increasing concern about the future devel- 
opment of international mineral markets. 
The country is dependent on foreign sup- 
pliers for large amounts of important raw 
materials and although it consumes about 
10 percent of the Western World's mining 
production, West German domestic pro- 
ducers can meet only a small percent of 
industrial demand. Programs were under- 
way at yearend to improve raw material 
supply by exploring ocean floors for metal 
ores, creating crude oil bases abroad, par- 
ticipating in programs to store crude oil, 
natural gas, and other raw materials and 
devising ways for long-term acquisition of 
greater quantities of metallic and nonme- 
tallic ores. Any government assisted proj- 
ects aimed at exploring for minerals 
within Western Germany would have to be 
balanced against the availability of eco- 
nomic minerals in foreign countries. 


1 Physical scientist, Division of Ferrous Metals. 


? Where necessary, values have been converted 
from Deutsche Marks (DM) to U.S. dollars at the 
rate of DM3.66 —US$1.00. 
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Table 1.—Federal Republic of Germany: Employment and turnover 
in the mineral industry 


gp ora Turnover (million dollars) 
Pinoy mene 1969 1970 
(thousand é •ͤwĩ ð•5—§— ————————— 
persons) Domestic Foreign Domestic Foreign 
MINES 
õöÜ— eee eoi E 4 38 sue 40 2 
Nonferrous metals 8 26 2 27 1 
Potash and salt 14 164 61 184 64 
Other nonmetallic minerals 1 10 4 11 5 
DI MEN HER 8 253 1,483 r 465 1,699 560 
Heil. 8 24 251 14 245 15 
e 4 30 4 31 5 
Oil and gas «% 6 248 8 299 8 
Totál f//³Ä 8 309 2, 200 r 553 2,536 653 
QUARRIES 
SLONRB Lo soc k- needs c i Lf: 19 842 5 400 5 
Sand and gra veel 15 257 18 814 15 
Slate, clays, other 7 r 53 10 56 13 
f e e 17 464 17 534 17 
Refractor ies 16 164 46 196 52 
Lime, gypsum, chalkkkd 15 285 18 272 19 
Limestone, sands tonne 5 111 = 127 ae 
micg. eet 8 7 113 1 140 2 
Total- esaa aa 101 r 1,739 110 2,039 123 
PROCESSING PLANTS 
Iron and steel 885 5,526 r1,721 6,344 2,007 
Nonferrous plants.................... 92 2,068 395 2,124 476 
Petroleum refineries. .................- 85 r 4,669 r 182 5,069 207 
Coal chemicals 4 r 71 23 72 22 
p 466 r 12,834 r 2,321 13,609 2,712 
Grand total... ................- 876 r 16,278 12, 984 18, 184 8,488 
r Revised. 
PRODUCTION 
The index of industrial production con- 55 
tinued to rise in 1970. The increase of 6.1 production “Change 
percent to 156.6 (1962 — 100) was about Industry sector (1962 = 100) (per. 
one-half the rate of increase for the past 1969 1970 cmg 
several years. The increasing trend in non- E 5 
ferrous metals was interrupted with vir- umo Be 5 ROO 8 $ 
tually no change shown in 1970. The in- a ores: ‘ou i n 
crease in the index of production for Other 7117.8 1160 —1.5 
petroleum and natural gas, iron and steel, COME ripe a — — ii bane 2 
and stone and sand industries was higher Tron and steel. 145.2 160.9 10.8 
than the industrial average. Nonferrous metals r160.2 159.1 —.7 
Petroleum refined. ...... 199.7 219.3 9.8 
Stone and sand 
industries r 126.0 184.8 7.0 


r Revised. 


THE MINERAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY 


311 


Table 2.—Federal Republic of Germany: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Bauxite, gross weigngnnrrtt llc cl Ll lll +22 eee 8,349 
Alümina en (y 8 thousand tons r 651 
Metal: 
PrHmary. 222. . 5mm; eL eee do- 257 
Secondary: 
e.. ð ĩ do- 28 
Alloyed / fo ⁵⁵ t as do 204 
Bismuth, ꝙ³ůmJ⁵⁵e,;n dd y s mau E 150 
amt ̃ ð²˙ ͥð¼] ³ . ete eas 342 
n ũ]ĩé3“0 y d 809 
Copper: 
Mine output, metal content 1,338 
Metal: 
Blister and anodes: 
Primary: See ebe nee eet l ec 8 95,700 
Secondary- oo ol ecce ei ae ae Le 96,100 
Refined including secondary: 
Bléetrolytie. 2h. hoe betel ewes cose esate 304,182 
Fire refineldlllllal „„ 103,215 
Gold: 
Mine output, metal content troy ounces. . 1,000 
Metal including secondary..........................- do.... 84,846 
Iron and steel: 
Iron ore and concentrate thousand tons 6,447 
Pig iron and blast furnace ferroalloy ss do 30, 305 
Electric furnace ferro alloy do 209 
Steel ingots and castinggs „ do.... 41,159 
Semimanufacture s do r 33,317 
Lead: 
Mine output, metal content. ------------------------------ 52,496 
Metal unalloyed: 
PPIHDHIV 2 eo ee eee B to sue C eects 120,019 
Send Kr a meds Oi RN e 153,422 
Magnesium metal and alloys: 
Unwrought, secondary onùyͤ 2,560 
Castings. é ůn NN.... ana pe E LIE r 97,810 
Mercury, secondary only......................- 76-pound flasks. . 12, 437 
Molybdenum. nnn 220 
Nickel including secondary lll 300 
Fil. ] V hd Ea E troy ounces. . r 1,897 
Silver: 
Mine output, metal content thousand troy ounces.. 1,769 
Metal including secondary..........................- do.... 21,918 
Tin including secondary............................- long tons r 2,488 
löl ⁰ G eked eee eee ees 8 798 
Zinc: 
Mine output, metal eont ent 110,392 
etal unwrought, unalloyed, and primary..................- 144,348 
NONMETALS 
BBI... eaque Rec cux celda eee r 423,666 
Bromine, fluorine, and iodine. ____._..__.-.---------.----_----- r 2,496 
Cement, hydraulic thousand tons 33,443 
Chalk. on. se ³¹w-- ⁵ð - wee dee 8 do.... 86 
Clays: 
Fire exclusive of Klebsand........................... do.... 3,933 
Kaolin, marketable......... 2 LLL LLL LLL LLL. Lll. do.... r 409 
Bleaching. e Soma D Ea do 429 
Other, Schieferto nnn do 68 
Corundum, artificial. |... ll do 79 
Diatomite and similar earths, marketa ble 91,852 
Feldspar, marketable. __....-.----..-----.-.---.------------.- 287 , 803 
Fertilizers: 
Crude potassic: 
Gross weighgnlt thousand tons 20,187 
K2O equivalen kk do 2, 561 
Manufactured: 
Nitrogenous, nitrogen content: 
Nitrogen fertilize rns do 1,170 
Mixed fertilizers.. ~- .---------------------- do.... r 398 
ͤ˙˙ Ä ꝙ. ³·˙w⁴ ⁵— S À do 1. 568 
Phosphatic, P: Os content: 
uper phosphate do- 62 
Thomas slag fertiliz err do 340 
Other phosphatic fertilizern s do- 99 
Mixed fertilizer ss do 404 
Totals ueri misil dcus D Anf Le t do.... 905 


See footnotes at end of table. 


1969 


3,207 
680 


263 


92, 900 


302 , 537 
99,595 


1,000 
192 , 583 


45,316 
35,268 


39,313 


125,808 
179,449 


110,739 
147,141 


97,113 
361,279 


20,310 
2,626 


1,172 
422 


1,594 


1970 » 


84,400 
188,200 


307,240 


? 


1,000 
101,789 


45,041 
38,377 


40, 509 


112,400 
193, 100 


e 2,000 
40,179 
e 2,000 

251 


564 
1,786 
1,773 

24.382 
2, 165 
966 


122, 676 
150, 224 


412, 586 
8,991 
38,325 
NA 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
NONMETALS—Continued 
Fertilizers :—Continued 
Potassic, K;O equivalent: 
Marketable crude. .. ------------------- thousand tons. . 84 37 40 
Chemically processed. _-.--.-------------------- do.... 2,186 2,246 2,266 
TOGA mM eee ee — ——Á——P€ do.... 2,220 2,288 2,306 
Content of mixed fertilizers ?. ))) do.... 463 474 504 
Mixed fertilizers, gross weight- ----------------------- do- 2,945 3,087 3,136 
Fluorspar, marketa bleeꝝuꝛwʒ:ü—·m——- 4 87,744 84, 766 87,247 
Graphite ß ß LL e ee 12,843 13,085 e 13,200 
Gypsum inclusive of anhydrite. .................. thousand tons r1,522 1,826 ,478 
Lime, quicklime and hydrated including dead-burned dolomite 
do.... 10,634 10,938 10,716 
Pigments, natural mineral- ------------------------------ do.... r 14 16 NA 
Pumice: 
Crude and washed________.....---.----------_--.--- do.... r 6,711 71,149 7,054 
Marketable. d obese see do.... r3,560 4,001 4,214 
Pyrite, marketable: 
ih; eee l Sees eee do- r 616 640 554 
Sulfur enten wa eue deese do r 251 266 242 
Quartz, quartzite, and glass sand: 
C Ü⁰˙u.]½½½.. ³ eie eder RUE do- 230 250 NA 
Quartz sand ground. dada do- r 937 1,080 1,144 
Quartz sand unground and glass sand... .............. do.... r 4,946 5,586 5,682 
Salt, marketable: 
Rock WP p p HÁT do.... 6,125 6,781 9.933 
Marine and other___.._-_---..-------..-.-.-.-------- do.... 1,929 2,078 ' 
Stone, sand and gravel n.e.s.: 
Dimension stone. ................... thousand cubic meters 219 235 257 
Limestone, industrial. ---------------------- thousand tons. . r 54,992 59,623 63,465 
3 and bog. 8 do.... 1 101,115 105,819 117,611 
ate: 3 
Roofing for office and industry // do.... r 29 28 23 
Splittings and ground........................... do.... 7 82 79 
Basalt lava and lava sand. ---.----------------------- do- 6, 843 7,634 NA 
! ĩ⁵ĩV2OA. «ði toca m; y yt M rane Rede do 3 22 NA 
Grinding and whets tonnen cubic meters 271 278 NA 
Print ing stone thousand cubic meters 33 37 31 
Tult. T ou hot obo UN Ecc 8 thousand tons 3 2 NA 
Industrial sands: 
Molding sand... ⅛ðêv 8 do- 890 959 1,000 
Other, Klebsand. ........ 2.2 . LLL. LLL LLL Lll. do 163 172 
Sand and graveell LL Ll Ll Llc Ll Lll. do... .  ? 178,231 188,234 206 ,478 
Sulfur, elemental byproduct. __.-.-......------..-.------ do.... 129 176 
Tale including tale schicꝶꝶ 2.22222 222 c LLL 22.2... do.... 28 45 44 
MINERAL FUELS AND RELATED MATERIALS 
CarboH.blaek.. cee ee eg ⁰dyd dei Li dE 177,994 215,103 237 , 452 
Coal: 
Küurhteiiiee eee thousand tons. . 11,346 10,607 e 9,700 
BItuminou8.. oco onsec e esu bcc e ce LL do.... 100,666 101,023 101,571 
Pech. leues cos on Mate Ce eee we E Occo 834 763 671 
MAGNE soso os r ³W¹ n loe debe ie E do- 101,516 107,424 107,766 
TOUR sects ete ͥͥͥͥͥͥ˙ÜAdAAdf Blu do.... 214,362 219,817 219,708 
Coke: 
Metallufgléal.. ³⁰˙]wQVQAꝛAAAA ³ AA 3 do 36,242 39,011 89,937 
GashousSe. e er M eiue cmd do.... 2,327 2,406 2,536 
z d e D EE E do 38, 569 41,417 42, 473 
Fuel briquets: 
Anthracite and bituminou sss do r 3, 706 3,907 3,725 
IF.... eu Le cease do 10,357 10,499 9,571 
Gas: 
Manufactured gas (excluding that from petroleum refineries): 
Blast furnace gas million cubic feet. 478,759 517,993 518,134 
Coke oven gas „„ do 610,199 641,806 644,807 
Other gas oooh See eee eases ue do 280, 574 275, 524 259, 279 
%% se is ee duse ee et aci do.... 1,369,532 1,435,323 1,422,220 
Natural: 
Gross production do 229,119 314,722 446,987 
Marketable production do 224, 000 310,732 e 440,000 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 


MINERAL FUELS AND RELATED MATERIALS—Continued 


Petroleum: 
CIrudé. c cc esses heeete ees thousand 42-gallon barrels. . 57,655 56,886 54,427 
Refinery products: 
Gasoline, aviation and motor do 97., 532 99,396 110,843 
Jöt LUG) MENT ech a el Ae do 8, 806 10, 281 ; 
Kerosine. codicc audeas do.... 656 716 
Distillate fuel oil... 2... 222 22222222222 2 2L-- do.... 233,908 252,006 216,722 
idual fuel oil do- 187,942 173,304 221,749 
Lübricants ³Ü¹¹ü¹ ³ h- Oca tated do.... 5,648 7,196 7,98 
Liquefied petroleum gass do.... 21,140 22,693 29,477 
BItunieén-. eo re a ee ³ AA 8 do.... 26,265 27,263 28,509 
Other. 3 Ä.... ³oÜ¹ m vy eid c do 67,205 96,268 51,885 
Refinery fuel and losses do.... 31,398 33,731 45,534 
õĩõ ³˙ð Ser coro eet IE do.... 680,500 722, 777 782,015 


e Estimate. P Preliminary. r Revised. NA Not available. 

E Tay nickel and nickel contained in ferronickel, monel metal and nickel oxide directly used by the steel 
industry. 

2 K:0 equivalent of potassic constituent not added to K:0 equivalent of marketable crude and chemically 
processed potassic fertilizers because this apparently would result in double counting. 

3 Exclusive of slate recovered from mine dumps. 

4 Includes water gas and generator gas from coke ovens. 


TRADE 


Details on total tonnage by commodities, 
principal sources, and destinations appear 
in tables 3 and 4. 


Table 3.—Federal Republic of Germany: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
); i eio epp 2,187 2,332 Austria 1,416; Belgium-Luxembourg 371; 
Netherlands 164. 
AlümilhR. 520552 S355 ces oe: 86,562 108,434 Austria 94,328; Italy 2,018; France 1,752. 
Aluminum hydrox ide 48,317 59,205 Sweden 12 381: Netherlands 12,208; Bel- 


gium-Luxembourg 10,533. 


rap Mte 7,785 6,757 Italy 2,847; Netherlands 2,854; France 1,814. 
Unwrought. ................. 23,140 35,812 France 13, 136; Italy 8, 441; Netherlands 
Semimanufactures 118,353 150, 337 France, 28, 766; Netherlands 13,063; Italy 

Antimony- occ os eet eu 119 71 Italy 27; France 15; Netherlands 8. 

Bismuth occ. Soo ee eee 81 113 rons 38; Belgium-Luxembourg 88; France 

Cadmium, all forme 69 157 France 35; Netherlands 30; United Kingdom 
1. 

Chromium: 

Chromite. ..................-..-- 1,316 8,310 Netherlands 1,259; France 791; Austria 391. 

Oxides and hydroxid es 6,507 7,445 NA. 

/ ⁰ ³¹-- d Demos RS 19 30 Netherlands 15; Italy 6: United States 2. 
Cobalt including alloys, all forms 181 198 Japan 75; Spain 39; Netherlands 16. 
Columbium including alloys, all forms 

kilograms. . 2,113 1,828 Canada 907; Japan 102. 
Copper: 

Ore and matte 7,519 oe 

Metal and alloys: 

DCAD: accende 8; 31,722 30,940 Has. 12, ncs Belgium-Luxembourg 6,003; 

nce 4 

Blister besos 11,541 1,201 Yugoslavia 807; Netherlands 449; Austria 

Refined unalloyed. ........... 139,050 95,471 France 20,565; mainland China 14,625; 
United Kingdom 18,609. 

Master alloy 736 573 Belgium-Luxembourg 369: United Kingdom 
127; Switzerland 36. 

Other alloys. . ..............- 2,077 8,728 Switzerland 2,186; Italy 644; Austria 450. 

Semimanufactures . 92, 735 98,290 United States 18, 867: Netherlands 16,236; 


France 10,791. 
See footnotes at end of table. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
Gold and alloys: 
Bullion..... thousand troy ounces... 802 890 UNA and 558; United Kingdom 102; 
taly 50. 
Wrought. ................- do.... 151 148 Belgium-Luxembourg 39; Denmark 27; 
Italy 17. 
Iron and steel: 
Ore and concentrates: 
Roasted pyrite thousand tons 22 12 Austria 9; Belgium- Luxembourg 2. 
A ooo eth do 18 17 Netherlands 6; United Kingdom 4; Austria 3. 
Serap------------------- do.... 1,846 1,830 Bs 1,595; ,Belgium-Luxembourg 120; 
etherlands 
Pig iron do.... 815 976 xr a anes. 108; Belgium-Luxembourg 
Sponge iron, powder and shot 
do 11 14 Netherlands 3; Switzerland 2; France 1. 
Spiegeleise n do- 14 11 Belgium-Luxem bourg 7: Austria 1; Italy 1. 
erroalloys: 
Ferromanganese do 75 45 United States 21; Italy 5; France 4. 
Other do 39 48 Sweden 36; Belgium-Luxembourg 9. 
Primary forms: 
In gots do- 127 269 trance 207; Italy 40; Belgium-Luxembourg 
Blooms, billets, and slabs 
993 1,041 680 France 263; Italy 120; Denmark 47. 
Coils for rerolling ...... do.... 1,410 1,067 ocu States 275; Italy 205; Netherlands 
Semimanufactures: 
Wire roll do- 753 602 scu States 168; France 93; Netherlands 
Other bars and rods... . do 1,328 715 France 225; Netherlands 101; United States 
Sections do- 1.892 1,253 dix 260; Netherlands 288; United States 
Plates and sheets 
eavy...--.------ do 1,507 1,516 prance 817; Netherlands 202; Switzerland 
Medium 8 133 159 5 E 33 21; Italy 16. 
Thin un coated do 1,916 1,965 U. jns .S.R. 2 15 France 128; Belgium-Luxem- 
urg 
Tinned............ do.... 180 884 United States 54; Spain 39; France 23. 
Other coated do.... 896 284 United States 139; mainland China 51; 
Netherlands 17. 
Hoop and strip......... do.... 509 611 Netherlands 160; France 108; Switzerland 61. 
Rails and accessories... do 139 139 Italy 36; Netherlands 25; Switzerland 16. 
»»» ace rA do.... 255 165 France 41; Netherlands 22; United States 13. 
Tubes, pipes, and fittings 
02 1.728 1,855 Netherlands 351; U.S. S. R. 337; United 
S T i States 146. 
astings and forgings, roug 
5 do.... 85 2 Netherlands 1. 
Lead: 
Ore and concentrates. |... .......- 5,398 7,598 Belgium-Luxembo 4,998; Italy 2,050. 
G A ecko eases 7,486 8,235 e 3,147; nee 888; Yugoslavia 
Metal: 
Pape 22 eccle acc Ses 10,164 7,628 Italy 3,893; Belgium-Luxembourg 2,611; 
Netherlands 586. 
Unwrought...............--. 44,282 39,455 France 8,516; Belgium-Luxembourg 5,472; 
Switzerland 5,436. 
Semimanufactures. ..........- 8,310 8,211 Finland 1,116; "Switzerland 988; Belgium- 
Luxembourg 602. 
Magnesium: 
. prd and hydroxides 2,031 2,642 Italy 608; Austria 395; Poland 218. 
eta 
DCIS ͤũ ͤ½ A D OS 906 2,177 Italy 1, 046; Norway 713. 
Unwrought and semimanu- 
factures. .................- 393 299 Netherlands 67; Sweden 51; Austria 45. 
Manganede 
|; m eh ee m 9,772 2,545 S hey vee 2,014; Austria 268; 
aly ; 
Metal including alloys, all forms.... 82 70 Netherlands 46. 
Mercury 76-pound flasks.. 972 518 Switzerland 121; Belgium-Luxembourg 61; 
Netherlands 61; United Arab Republic 61. 
Molybdenum. mn 113 167 Japan 91; France 35. 
Nickel: 
Matte and pan OEE ATE 6 27 All to Netherlands. 
Metal Rares alloys: 
FFC 1.404 1,985 United Kingdom 635; Norway 532; Nether- 
lands 304. 
Unwrought. ................- 1,0583 756 Ei elma 255; Switzerland 145; France 
Semimanufactures. ........... 6,806 9,642 Eben a 1,847; United Kingdom 1,014; 
taly : 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Platinum group, all forms 
thousand troy ounces__ 
Seon eee Uwe eee 
Siya 


Med and alloys: 
Unwrought 
thousand troy ounces. . 


Semimanufactures do 
Tantalum, all forms kilograms. . 


Tin: 
Ore and „5 - - -long tons 
Meni alloys: 


p 
Unwrought. ........... do.... 


Titanium: 
Ores (ilmenite and rutile) 
thousand tons 


Vanadium ‘including alloys, all forms 


kilograms.. 
Zine: 


Metal including alloys: 
FCC A LL iL 


Unwrought. ...............-. 
Semimanufactures. 


Zirconium. -.-.------------------- 
Other: 
Metalliferous nonferrous waste 

a- EA E ese AT 


Oxides and hydroxides of barium 
and strontium mmm 


Metals and metalloids: 
Alkali, alkaline earth, rare 
earth metals 


Boron nitrogen 
Selenium and phosphorus 
Uranium and thorium 


kilograms. . 
Ferrocerium and pyrophoric 
e -2MM 
Other: ac 5o urls 
NONMETALS 
Abrasives: 
Natural: 


Pumice, emery, and other 
natural abrasives 
thousand tons 
Industrial diamond 
thousand carats. . 


Dust and powder of gem 
stones including synthetic 
stones 9 

Manufactured (grinding 
stone) 

Artificial: 

Corundum..................- 


Silicon carbide. .............. 
Boron materials: 


See footnotes at end of table. 


1968 


462 
121 


9,637 


23, 980 
11,120 
6,177 


42 
r 48 


1,512 
249 


692 
r 321 


123 
r 301 


3,500 


116,842 


8,316 
17 


145,926 


1,500 


12 


7 
1,907 
8,211 

600 


169 
2 
516 


205 


189 


8,577 


28,343 


8,156 


1969 


372 
259 


12,749 


27,736 
12,125 
23,175 


56 
81 


1,490 
290 


528 
626 


206 
319 


300 
60,327 
5,705 
3,470 
35,507 
6,482 
67 


88,925 


2,578 


22 

7 

2, 247 
11. 826 


1. 300 


167 
2 


544 
90 


166 


9,993 
35,716 
7,479 


4,313 
151 


Principal destinations, 1969 


Mainland China 83; France 61; Japan 49. 
Italy 170; United States 57. 


Belgium-Luxembourg 12,628. 


Belgium-Luxembourg 6,227; United King- 
dom 6,013; Italy 4,381 

Switzerland 2,035; d eden 1,958; Nether- 
lands 1,210. 

United Kingdom 4,806; Finland 4,541; 
Japan 3,220. 


All to United Kingdom. 
United Kingdom 57; Netherlands 16. 


France 790; Netherlands 314. 
Netherlands 40; Switzerland 35; Italy 31. 


Romania 190; Switzerland 157; Austria 155. 
United Kingdom 229; Sweden 96; Italy 85. 


Sweden 131; United Kingdom 34. 
Switzerland 92: United States 61; Sweden 46. 


All to the United States. 


Belgium-Luxembourg 35,812; Netherlands 
10,621; France 9,851. 


Italy 2,687; France 1,395; Netherlands 1,101. 

Netherlands 1,642; Belgium-Luxembourg 
1,187; Switzerland 425. 

Italy 1 464; Switzerland 5, 379; France 

France 1, 1,778; mainland China 1,171; Sweden 


France 17; United States 16; Sweden 7. 


Neate 23,837; Belgium-Luxembourg 


dix 1,049; U.S.S.R. 500; United Kingdom 


Italy 9; Japan 8; Netherlands 4. 
India 4: France 1. 
Switzerland 1, 1,913; Austria 218. 


Belgium-Luxembourg 200; Poland 200; 


United States 200. 


NA. 
All to Japan. 


Netherlands 360; Belgium-Luxembourg 174. 
Netherlands 40; Belgium-Luxembourg 15; 
mainland China 10. 


Nohoanga 56; U.S.S.R. 40; United States 


France 1,299; Italy 1,013; Netherlands 950. 
Sweden 3,802; France 3,676; United King- 
N 1 3,466. 


Italy 2,248; Sweden 1,452; Netherlands 335. 
Yugoslavia 40; Switzerland 19 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS—Continued 
Cement, portland, hydraulic, and other 
pee thousand tons 1,384 
Chalk, crude. .......................- 5,978 
Clays and products: 
rude: 
Kaolin thousand tons 77 
Ff. vata ee ke do.... 855 
Andalusite, dinas and other 
do.... 668 
Products, construction materials: 
Refractory. ...........do.... 250 
Nonrefractory 
value, thousand dollars.. $55,210 
Diamond and other gem stones: 
Diamond except powder, dust, 
crude, or rough cut 
thousand carats. . 40 
Other worked.............. do 85 
Other precious or semiprecious: 
Crude or rough cut. kilograms.. 725,609 
Ohr do.... 23,706 
Diatomite and other infusorial eart hs 5,314 
eld ðñ ĩ 12,918 
Fertilizer materials: 
Crude, natural: 
Phospha tie 23, 724 
Potass ical... 50,814 
Organic including guano 5,586 
Manufactured: 
Nitrogenous. ..thousand tons 1,636 
e 
asic slamg do 215 
Other do.... 42 
Potassic..............- do 1.960 
Mixed do 933 
Ammonia, anhydrous do 135 
FPuorpss UE wed 9,341 
Graphite, natural, crude or ground r 21,306 
Gypsum and plasters. thousand tons 301 
Lime, 5 or slakedd do 410 
Magnes ite 9,679 
Mica: 
ee Metu ne splittings and 
7 ena oe A 66 
Worked including agglomerated 
splitting ggg 589 
Pigments: 
Earth colors, natural! 9,178 
Iron oxides and hydroxides 
thousand tons 95 
d (gross weight) 147 
Sup TIC NN thousand tons 1,169 
Sodium and potassium compounds n.e.s.: 
Caustic 80da............... do.... 238 
Caustic potash, sodium and 
potassium peroxid es 10, 488 
Stone and sand and gravel: 
Dimension stone: 
Unworked and party worked: 
Marble and other cal- 
careous. thousand tons 4 
Slate do 23 


See footnotes at end of table. 


1969 


1.649 
7.243 


91 
883 
763 


263 


$64,676 


45 
80 


94,334 
25,607 

5,889 
14,981 


2,458 
48,808 


12,231 
1,553 
230 

19 
1,782 
889 

80 
9,956 


7,580 
314 


498 
12,057 


Principal destinations, 1969 


Netherlands 3 Belgium-Luxembourg 


66; France 5 
Netherlands 2,880; Denmark 2,867; Switzer- 
land 966. 
may 32; Austria 18; 
Netherlands 85; Italy 85; France 74. 


Netherlands 351; Belgium-Luxembourg 143; 
France 111. 


a 56; France 39; Italy 


Belgium-Luxembourg 


„ ; Netherlands $8,083; Austria 


NA. 
Belgium-Luxembourg 40; Netherlands 20. 


8 19,718: Italy 17,939; Hong Kong 


2, 364. 
United States 9,208; France 3,091; Saudi 
Arabia 1, 654. 
United Kingdom 1,001; France 811; Saudi 
Arabia 619. 
Czechoslovakia 3,646; Belgium-Luxembourg 
3,361; France 2,313. 


Switzerland 2,229. 

Belgium-Luxembourg 23,450; Netherlands 
19,714; United Kingdom 5,108 

Netherlands 10,307; France 824. 


Brazil 177; mainland China 116; Ceylon 35. 


France 172; Austria 28; Netherlands 15. 

Cuba 9; Chile 3; Indonesia 2. 

Belgium-Luxembourg 232; Poland 173; 
Netherlands 151. 

Cuba 162; France 85; Spain 80. 

Poland 41; Czechoslova ia 8; France 8. 

Austria 3, 7 58; Belgium-Luxembourg 2,025; 
Yugoslavia 987. 

Italy 2,262; United States 1,461; France 481. 

Netherlands 131; Belgium-Luxembourg 71; 
Switzerland 46. 

Netherlands 431; Belgium-Luxembourg 37. 


France 4,232; Belgium-Luxembourg 2,740; 
Austria 1,623. 


NA. 

Switzerland 333; Iran 130; Sweden 122. 

Netherlands 3,578; Sweden 2,286; Denmark 
2,244. 

prance 125 United States 13; United King- 

om 

United Kingdom 45; France 39; Austria 34. 

Belgium-Luxembourg 586; Sweden 212; 
Denmark 167. 

sungaty 37; United States 36; Netherlands 


U.S.S.R. 2,800; United States 1,103; Switzer- 
land 980. 


Austria 2; Netherlands 1. 
Netherlands 9; Belgium-Luxembourg 4; 
Sweden 4. 
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Table 3.—Federal Republic of Germany: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 


NONMETALS—Continued 
Stone and sand and gravel—Continued 
Dimension stone—Continued 
Unworked and partly worked— 


Continued 
Granite, porphyry and 
other thousand tons... 583 601 Netherlands 580; France 8; Switzerland 8. 
Worked, all types including 
paving blocks........ do.... 40 36 Netherlands 14; Belgium-Luxembourg 9; 


Denmark 6. 
Dolomite, chiefly refractory grade 
do 74 74 Netherlands 29; France 23; Belgium-Lux- 
embourg 11. 
Gravel and crushed rock 


(macadam). ;)) do.... 10,652 10,667 Netherlands 8,870; Switzerland 927; Bel- 
gium-Luxembourg 790. 
Limestone, except dimension do 74 96 Netherlands 82; Belgium-Luxembourg 9. 
Quartz and quartzite crude and 
partly worked............ do.... 41 49 Austria 12; Italy 10; Belgium-Luxembourg 9. 
Sand excluding metal 
— bearing do 6,403 6,876 Netherlands 6,000; Switzerland 216. 
ulfur: 
Elemental including colloidal and 
precipitated. |... 2... 45,898 35,834 Austria 9,152; Thailand 2,704; Indonesia 
2,616. 
Other elemental.................. 2,077 2,291 United Kingdom 624; India 270; Republic of 
South Africa 185. 
Sulfur dioxide...... ............- 13,280 14,286 Belgium Pusemhourg 7,477; Sweden 2,277; 
Italy 1,731. 
Talc, soapstone and steatite 4,054 5,550 Denmark 1,943; Netherlands 1,519; United 
Kingdom 306. 
90 chlorite, and perlite 184 562 Sweden 185; France 100; Netherlands 80. 
ther: 
Bromine and fluorine_______.__._- , 155 78 Netherlands 56. 


Slag dross and similar waste not 
metal bearing: 
From iron and steel manu- 


factures thousand tons 1.412 1,602 Netherlands 1,283; France 287; Belgium- 
Luxembourg 27. 
Ae 8 do- 203 265 Netherlands 195; France 58. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 1,553 1,980 Belgium-Luxembourg 1,098; Switzerland 


283; Austria 219. 
Coal, coke, briquets: 
Anthracite and bituminous coal 
thousand tons.. 20,249 17,552 France 5,905; Belgium-Luxembourg 3,318; 


Netherlands 3,253. 
Bituminous coal briquets. . do 159 153 Italy 41; France 34; Belgium-Luxembourg 
27. 
Lignite and lignite briquets. do.... 1,058 988 France 328; Austria 217; Italy 159. 
Peat and peat briquets do.... 201 214 Netherlands 98; Switzerland 41. 
Coke and semicoke from coal. do 9,273 9,582 Belgium-Luxembourg 4,301; France 2,865; 
Netherlands 582. 
Carbon black 46,528 50,168 Netherlands 10,747; France 9,889; Belgium- 
Luxembourg 7,313. 
Gas, natural........... thousand tons r 287 289 Netherlands 97; Belgium-Luxembourg 85; 
Denmark 58. 
Hydrogen and rare gases 4,282 6,479 France 3,883; United Kingdom 1,288; 
Belgium-Luxembourg 421. 
Petroleum: 
Crude and partly refined 
thousand tons 32 121 All to Austria. 
Refinery products (including 
bunkers): 
Gasoline do 1,697 1,168 Switzerland 495; Austria 209; Denmark 111. 
Kerosine. ............- do.... 704 755 Bunkers 698; Switzerland 18. 
Distillate fuel oil do.... 1,588 1,414 Switzerland 768; bunkers 295. 
Residual fuel oil... do.... 4,496 3,960 Bunkers 1,516; Netherlands 868; Austria 559. 
Lubricants... .........- do.... 292 314 Belgium-Luxembourg 80; Netherlands 46; 
United Kingdom 40. 
Mineral jelly and wax do 81 96 Italy 13; Denmark 9; Netherlands 8. 
Nonlubricating oils n.e.s. do- 170 20 Republic of South Africa 7; France 3. 
Pitch and pitch coke. ... do 261 (1) 
Petroleum oke do 187 203 Netherlands 48; Italy 46; France 33. 
Petroleum and shale oil 
residues 8,305 8,090 Netherlands 1,937; France 1,098; Switzer- 


land 1,116. 
Bitumen and asphalt mixtures 
thousand tons 15 34 Denmark 13; Belgium- Luxembourg 5; 
Netherlands 4. 
Tar, minerals, and other crude chem- 

icals from coal, petroleum, and 

natural gas 421,184 349,494 Netherlands 138,712; United Kingdom 
56,316; France 54, 596. 


r Revised. NA Not available. 
Included elsewhere. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite........... thousand tons 1,978 2,019 ae 571; Australia 542; Si^ ra Leone 
AlumihB.. os ces ek ee eee eee 48,474 84,416 Guinea 67,858; Surinam 10,083. 
Aluminum hydroxide. ............ 1,629 1,312 United States 1 195. 
Metal including alloys: 
) E E E a nn 67,091 80,717 United States 9,152; Netherlands 5,741; 
Austria 3,424. 
Ingots.. -.------------------- 292,225 421,776 Norway 180 ,298; France 69,359; United 
States 43 Ass; Surinam 27, 604; Nether- 
lands 27,5 
Semimanufactures 69,282 102,089 France 26, 5015 Belgium-Luxembourg 26,420; 
Netherlands 18,943. 
Antimony: 
Ore and concentrate 3,376 4,378 Turkey 2,310; Bolivia 807; Thailand 582. 
Metal, all form 1,442 1,601 Belgium- Luxembourg 675; mainland China 
440; Italy 222. 
Arsenic, hydrox ide 1.023 959 Belgium- Luxembourg 740; Sweden 90. 
Bismuth, all form 150 236 n 46; United Kingdom 35; Netherlands 
Cadmium, all forms... I—ü— .. 1,526 1,753 BO ae te 581; Japan 820; 
Chromium: 
Chromite..............-.--..2.-.2.- 361,329 488,585 Republic of South Africa 197,677; U.S.S.R. 
126,938; Turkey 83,248. 
Oxides and hydroxid es 265 1,445 U.S.S.R. 1,037; Czechoslovakia 230. 
Metal, all forms kilograms.. 286,700 383,500 France 145,300; United Kingdom 110,300; 
Netherlands 53,700. 
Cobalt including alloys, all forms 1,183 1,595 Belgium-Luxembourg 540; Congo (Kinshasa) 
284; Finland 242. 
Copper: 
Ore and concentrate 206,112 205,802 Kor ones Cyprus 45,915; Nicaragua 
Matt- eon le the 1,208 674 United Kingdom 323; Burma 184. 
Metal including alloys 
CLAD i eren Eie 8 110,624 123,184 United States 20,032; Netherlands 17,587; 
Canada 16,998; France 14,123. 
Unwrought: 
Blister 146,384 145,476 Republic of South Africa 48,716; Chile 
25,899; Zambia 24, 495. 
Refined. ...............- 323,841 355,944 Chile 106, 145; Zambia 68,466; Belgium- 
Luxembourg 59,140. 
ie. ----------- 52,788 61,643 United Kingdom 24 ,208; Netherlands 5,798; 
Sweden 4,596. 
Master alloy 1,169 1,549 United Kingdom 750; Switzerland 513; 
United States 130. l 
Semimanufactures 57,196 75,884 Belgium-Luxembourg 26,540; France 12,586; 
Netherlands 7,904. 
Gold: 
Ashes, residues, and scrap 
— thousand troy ounces. . 2,002 2,442 Sweden 1,120; Peru 258; France 237. 
etal: 
Unwrought...........- do 4,195 4,018 Republic of South Africa 1,742; Switzerland 
1,676; United States 169. 
Semimanufactures. ..... do.... 36 75 Switzerland 47; United States 22. 
Iron and steel: 
Ore and concentrate: 
Iron ore....... thousand tons.. 39,644 43,421 Sweden 15,021; Liberia 6,666; Brazil 6,382. 
Roasted pyrites. ....... do.... 1,789 1,635 Spain 664; "Belgium-Luxembourg 270; Italy 
Metal: 
Spiegeleisen ................- 3,210 778 France 527; U.S. S. R. 203. 
Pig iron including cast iron 
thousand tons 199 165 Canada 49; France 33; Norway 24. 
Powder and shot do.... 19 27 Sweden 11; France 8; United Kingdom 3. 
Ferroalloys: 
Ferromanganese. ...do.... 111 144 prance 295 Norway 40; Belgium-Luxem- 
ourg 
Other............- do.... 262 284 Norway 104; Republic of South Africa 42; 
France 35. 
p es do- 1,644 1,208 Netherlands 500; Belgium-Luxembourg 213; 
United Kingdom 114. 
Steel, primary forms 
Ingots. ..........-...- do.... 117 173 N 103; United States 46; Poland 
Blooms, billets, and sla bs 
do- 538 686 Belgium- Luxembourg 350; Netherlands 234; 
United States 95. 
Coil for rerollin g do 789 932 Austria 382; U.S.S. R. 215; Belgium-Luxem- 


bourg 126. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued 
Semimanufactures: 
Wire rod. ..... thousand tons 


Other bars and rods... do 


Sections: 
Large do... 
Small............. do.... 
Plates and sheets 
eavy....-...-.-- do- 
Medium do 
Thin un coated do 
Coated: 
Tinned........ do.... 
Other......... do.... 
Hoop and strip do.... 
Railway track materials. do 
ö» 8 do 
Tubes, pipes, and Reine 
0...- 


Lead: 
Ore and concentrate 


Mene and alloys: 


Unwrought. ..........-.....- 


M e n E AAS 
Magnes 
5 and hydroxide.............. 


Manganese: 
re and concentrate 
thousand tons 


Ore and concentrate 
Matte and speiss. ...............- 


Metal and alloys: 


Unwrought. .............-.-.- 
Semimanufactures 


Platinum group: 
Ashes, residues, and scrap 
thousand troy ounces. . 
Metal, all form do.... 


Siinee ns 
Silver: 


Ashes, residues, and scrap 
thousand troy ounces... 


Unwrought. ..............- do.... 
Semimanufactures do 
Tantalum, all forms kilograms. . 


See footnotes at end of table. 


1968 1969 
843 725 
1,171 574 

489 

2150 898 
1.002 996 
226 225 
1,462 1,494 
119 155 
109 131 
461 495 
16 25 
93 85 
228 328 
249,914 — 231,747 
8,985 20,828 
90,857 112,245 
2,042 2,104 
2.976 2,524 
586 1.054 
41,261 49,027 
111 230 
962 711 
4,292 44889 
15,188 22,481 
226 445 
NA 187 
2.596 2,244 
8,719 15.327 
31,860 28,415 
2,188 3.379 

3,177 ()) 
688 833 
23,799 29,555 
15,434 211,306 
59,991 178, 126 
899 2.048 
26,547 58131 


Principal sources, 1969 


Belgium- Luxembourg 334; France 271; 
Netherlands 25. 
Belgium- Luxembourg 293; France 93; Italy 


51. 
Belgium- Luxembourg 608; France 158. 


Belgium- Luxembourg 411: Austria 163; 
Sweden 69. 

ee 53; France 37; Austria 
Belgium-Luxembourg 491; France 412; 


Netherlands 200. 


France 68; Netherlands 24; 
Luxembourg 17. 

BeigiumcLuxemboupg 50; United States 31. 

Belgium-Luxembourg 341; Netherlands 74; 
France 57. 

Netherlands 11; Belgium-Luxembourg 6. 

Belgium-Luxembourg 39; France 18; Austría 


Belgium- 


Netherlands 100; Belgium-Luxembourg 60; 
Italy 44. 


Ireland o ee Sweden 47,617; Canada 


8, 


France 6,674; Belgium-Luxembourg 3,788; 
Netherlands 3,500. 

United Kingdom 38,590; Belgium-Luxem- 
bourg 14,262; Netherlands 12,106. 

Finland 1, 081; Switzerland 605. 


United States 1,133; France 633; United 
Kingdom 626. 
Netherlands 424; Sweden 137; Belgium- 


Luxembourg 86. 
United States 13,855; 


22,589; 
Netherlands ' 67; Sweden 51; 


Luxembourg 15. 


Belgium- 


5 of 5 Africa 464; Gabon 104; 


France 2,256; . of South Africa 
1,151; Japan 506. 

Spain 11, 6325 Ital 4, 119; Mexico 3,017. 

Austria 240; U.S.S.R. 66; Netherlands 48. 


Turkey 40. 
Canada 1,614; United Kingdom 264; 
Belgium-Luxembourg 250. 


United States 7,119; United Kingdom 1,299; 
Netherlands i 019. 
ee Kingdom 7,904; Norway 6,520; 


5,58 
United Kingdom 1,067; France 740; United 
States 736. 


United States 229; U.S.S.R. 204; United 
Kingdom 156. 
France 10,491; Norway 8,800; Switzerland 


8,762 


Switzerland 2,391; Netherlands 2,075; 


France 1,841. 


Italy 1,615; France 251; Switzerland 92. 
United States 35,137; Switzerland 10, 837; 
United Kingdom 2 817. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS— Continued 
Thorium, uranium, and rare earth 
compounds 408 400 France 114; United Kingdom 95; Austria 65. 
Tin: Ore and concentrate. .. long tons 7,989 7,655 Bolivia 7,451; Malaysia 202. 
OXId68N olus 0.... 148 189 Brazil 31; Italy 29; France 18. 
Metal and alloys 
POD PAOI ce eee do.... 186 201 . 87; Switzerland 23; Yugoslavia 
Unwrought............ do.... 12,383 15,286 N 1 3,982; Indonesia 3,805; Ma- 
a 
Semimanufactures do 112 141 Netherlands 44; Italy 36; Belgium-Luxem- 
ourg 
Titanium: 
Ore and concentrate PESE 457,411 616,126 0 275,632; Canada 236,508; Australia 
G See m se ee 3,077 7,896 Italy 3,005; Netherlands 2, 750; France 1, 337. 
n MoA including alloys, all forms 1,323 2,191 U.S.S. R. 1 „008; United States 799. 
ungsten: 
Ore and concentrate 5, 574 8,943 ie 0 2,466; Bolivia 1,260; mainland 
ina 
Metal, all form 684 751 Sweden 132; France 121; Netherlands 120. 
Uranium and thorium 
|] f TECHN OTI 279 5,155 France 5,145. 
Metal. _-------------- kilograms. . 6,000 39,500 France 17,600; United States 14,700; United 
Kingdom 7,200. 
Zine: 
Oren et soe eee ah 236,023 350,588 n Sweden 45,798; Australia 
Metal including alloys 
CC 816 966 Denmark 487; Sweden 199; Netherlands 120. 
Zinc dus te 8.377 11,613 Belgium- Luxembourg 10, 428. 
Unwrou ght 187,018 182,475 Belgium-Luxembourg 88, 214; ange (Kin- 
. shasa) 19,811; Netherlands. 16,2 
Semimanufactures. ........... 15,817 15,819 Yugoslavia 9 967; B d 
2,485; France 1,836. 
3555 all forms kilograms.. 57,500 123, 500 France 82,300; United States 28, 100. 
er: 
Nonferrous ore and concentrates 
N.C .6 oo oe 8 1,465 8,696 537 1,722; United States 1,219; Australia 
Metalliferous waste 166,812 176,525 United ean. 867; Spain 24,051; Nether- 
an 
Arsenic and tellurium 64 68 Sweden 40; Belgium-Luxembourg 13. 
Columbium. .......... kilograms. . 929 3,947 Switzerland 1,751; Belgium- Luxembourg 
lr 1,281; United States 864. 
Phosphorus and selenium.......... 15,134 15,804 NA. 
Pyrophoric alloys................. 45 63 NA. 
NONMETALS 
Abrasives: 
Natural, excluding diamond: 
Diatomite and other siliceous 
rr 63,417 64,762 Denmark 47,216; France 8,685; United 
States 7, 805. 
Manufactured (grinding 
stones) 2,987 3,923 Austria 948; France 574; Sweden 482. 
Artificial: 
Corundum................... 5,942 10,918 Austrii 5,125; France 2,879; Netherlands 
Xx Silicon carbide. ............. 11,377 15,134 Norway 9,864; U.S.S.R. 2,192; Italy 1,553. 
Crude or partially worked 188,111 164,729 Canada 82,150; U.S.S.R. 29,937; Republic 
of South Africa 23,712. 
Asbestos cement products... ...... 107,015 108,133 Belgium-Luxembourg 31,169; Austria 26,353; 
Sweden 13,572. 
Barite and witherite. |... ............- 44,094 60,546 Mainland China 10,182; Turkey 8,480; 
France 1,198. 
Boron salts, natural... ........ 2... .- 102,649 107,775 United States 87,800; Turkey 13,738; 
"-— l Netherlands 6,187. 
Boric oxide and acid 13,476 15,936 ux States 5,900; France 5,541; Turkey 
2,0 
Cement, hydraulic thousand tons 440 532 France 207: Belgium-Luxembourg 134; 
Switzerland 64. 
Chalk: -ccdhco tas cuS eus do 114 101 France 82; Denmark 13. 
Clays, erude 
RAin do- 506 543 United Kingdom 343; United States 76; 
Czechoslovakia 42. 
PPP do 214 3241 Czechoslovakia 88; Republic of South 
Africa 71; France 41. 
Andalusite .... do- r 226 248 Netherlands 54; France 35;  Belgium- 


See footnotes at end of table. 


Luxembourg 33. 
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Table 4.—Federal Republic of Germany: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS—Continued 
Cryolite and chiolite. ................. 1,548 
Diamond: 
Gem: 
Crude or rough cut 
thousand carats. . 315 
Other n, do 205 
Industrial 
Stones ͤꝑ do- 675 
Dust including dust of other 
precious stones do- 1.994 
Feldsspagagaga E eEARPERR S 57,647 
Fertilizer materials: 
Crude, natural: 
Phosphatic . thousand tons 2, 588 
Nitrogenou s 2, 213 
Organic including guanoo 18,681 
Manufactured: 
Nitrogenous. .. s 249,805 
Phosphatic: 
Basic sag 516,413 
Other... A 28,525 
Potassic___-._-_______-__-_-_--- 83,008 
Arr. Me heed ie 147,056 
Ammonia, anhydrous. s 30,121 
Ener; ees Sees ce sess 153,486 
Gem stones precious and semiprecious 
excluding diamond: 
Natural..............- kilograms.. r 660,160 
Manufacture do.... 21,597 
Graphite, naturallllln 20,937 
GYPBUMS 2222 22 ³ 0; ( ease 124,002 
Lime hydraulic or slaked. ............. 146,708 
Magnesite: 
Crude scu he see ee 1,460 
Caustic calcined, sintered or fired... 399,765 
Magnesite, etc.. ----------------- 36,258 
Mica: 
Crude including splittings and 
( ˙ see and atus 8,101 
Worked including agglomerated 
splitting 290 
Pigments: 
Earth colors, natural.............- 3,454 
Iron oxides and hydroxides. . ...... 1,408 
pne (gross weight) .. thousand tons 1. 892 
7 0 SR tad a a 146, 126 
Stops. sand and gravel: 
Dimension stone: 
Crude: 
Marble. . thousand tons 174 
Slate... occ do.... 7 
Granite do 507 
Worked: 
Building and monumental 
stone esr 198 
Paving blocks and 
flags tone do 143 
Slate... cell do.... 7 
Dolomite.................- do.... 305 
Gravel and crushed rock... do 10,173 
Limestone except dimension. do 1,287 


See footnotes at end of table. 


1969 


2,852 


310 
260 


155 


3,792 
11,641 


2,726 
1,985 
17,268 
292,332 
424, 350 
30.511 
88,467 
256,504 
242,172 


163,022 


1,630,812 
20,699 
21,306 


121,807 
183 , 700 


1,351 
104,417 
35,819 


8,557 
458 


2,746 
1,320 


1,803 
177,194 


Principal sources, 1969 


Denmark 2,851. 


NA. 

Belgium-Luxembourg 135; Israel 70; Nether- 
lands 30. 

Belgium-Luxembourg 265; Republic of 

South Africa 200; Netherlands 195. 


United States 1,292; Netherlands 919; 
Belgium-Luxembourg 485. 
Norway 40,566; Italy 14,021; France 8,562. 


United States 1,285; U.S.S.R. 893; Morocco 
255 


All from Chile. 
Netherlands 10,825; France 2,749; Peru 
4. 


Belgium-Luxembourg 259,100. 


Belgium-Luxembourg 393,068; United King- 
dom 21,167; Sweden 10,114. 

United States 19,910; Netherlands 5,342. 

Canada 58,824; France 16,057. 

Belgium-Luxembourg 218,442; 
34,396. 

Netherlands 133,586; France 40,478; Bel- 
gium-Luxembourg 38,122. 

Spain 27,818; Mexico 17,974; Italy 7,579. 


France 


Brazil 1,052,154; Republic of South Africa 
80 0,715; Madagascar 66,183. 

Switzerland 13,764; France 3,527; United 
States 2,010. 
Austria 5,494; mainland China 3, 291; 

Madagascar 2, 772. 
Austria 93,984; France 27,003. 
France 179,838; Austria 3,147. 


ee 528; Netherlands 498; Greenland 
16. 
Austria 51,422; Greenland 27,822; India 


7,661. 
-Austria 35,234; Yugoslavia 456. 


India 2,318; Republic of South Africa 2,032; 
United Kingdom 1,339. 

France 235; Belgium-Luxembourg 110; 
India 38. 


Austria 1,690; Sierra Leone 774 
158. 678; United States 244; Netherlands 


ain 596; Norway 401: U. S. S. R. 327. 
Netherlands 151,931; France 23,783. 


Italy 67; Austria 60; Portugal 20. 

Norway 2; France 1; Italy 1; Portugal 1. 

Sweden 193; Denmark 112; Republic of 
South Africa 65. 


Italy 205; Spain 9; Switzerland 8. 


Portugal 91; Poland 18; Romania 11. 

Italy 6. 

Belgium-Luxembourg 301; Austria 134. 

France 581; Norway 483; Sweden 347. 

Austria 1,012; weden 195; Belgium- 
Luxembourg 94. 
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Table 4.—Federal Republic of Germany: | Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Stone, sand and gravel—Continued 
Quartz and quartzite.............. 59,330 67,764 Belgium-Luxembourg 20,418; Sweden 
16,207; Yugoslavia 7,924. 
Sand excluding metal bearing 
thousand tons.. 2,115 2,268 France 1,462; ene 459; Belgium- 
Luxembourg 287 
Sulfur: 
Elemental_____..._-___---- do.... 251 321 United States 166; France 93; Poland 30. 
Elemental, collodial............... 196 483 United States 319; Italy 131. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.......... 19,943 18,117 "Trinidad 14,306; United States 3,709. 
Carbon black. ....................-.- 37,057 39,160 Netherlands 14 328; France 9 204; United 
States 7,876. 
Coal, lignite, peat: 
Anthracite and bituminous 
thousand tons 5,588 6,340 United States 3,094; United Kingdom 1,388; 
Poland 563. 
Bituminous briquets........ do 311 448 1 375: Belgium-Luxembourg 41: 
nee 
Lignite and lignite briquets - do 1,179 1,170 Czechoslovakia 1,163. 
Peat and peat briquets. ...... do- 27 33 Netherlands 17; Poland 8; Denmark 4. 
Coke, except petroleum coke. .... do.... 353 729 France 313; Belgium-Luxembourg 102; 
United Kingdom 84. 
Gas, natural..................- do.... 2,318 4,074 Netherlands 95 „960; Belgium- Luxembourg 63. 
Petroleum: : 
Crude and partly refined, including 
shale oll 0... 84,071 91,454 mid nee Saudi Arabia 11,993; Algeria 
Refinery products: 
asoline..............- do.... 3,597 2,130 Italy 532; France 404; Netherlands 373. 
Kerosine. ............- do.... 425 470 POM eos 166; Netherlands 135; 
aly 47. 
Distillate fuel oil do.... 12,569 16,185 Netherlands 4,606; Italy 3,788; France 1,402. 
Residual fuel oil........ do.... 2,807 3,801 Netherlands 1,496; France 921; bunkers 357. 
Lubricants. ........... do.... 174 176 iy ceca 38; Italy 30; United Kingdom 
dure bet and wax... do 54 83 United States 39; Netherlands 28. 
Nonlubricating oils do.... 170 TO Netherlands 61. 
Pitch and pitch coke....do.... 87 (5) 
Petroleum co ke do 324 451 United States 445. 
Petroleum and shale oil 
residues 276 594 Sweden 223; United States 151. 
Bitumen and asphalt We 
do 14 15 Netherlands 10; United Kingdom 8. 
Tar, mineral, and other erude chemicals 
from coal, petroleum, and natural gas. 325,328 421.184 Netherlands 126,568; United Kingdom 


11,806; United States 57, 495. 


r Revised. NA Not available. 
1 Included with silver ashes, residues, and scrap. 


2 Including ashes, residues, and scrap of platinum-group metals. 


3 Dinas earth included with andalucite. 
* Includes dinas earth. 
5 Included elsewhere. 


COMMODITY REVIEW 


METALS 


Aluminum and  Bauxite.—Aluminum 
smelters continued to operate at high lev- 
els, increasing domestic production of pri- 
mary aluminum to 309,338 tons, an in- 
crease of 17.5 percent over 1969. This 
significant increase resulted from the start- 
up of new smelter operations which aug- 
mented 1969 production by 46,000 tons. 
Imports, however, which expanded in 1969 
by 44 percent increased in 1970 by only 2.6 
percent to 433,318 tons. Consumption of 
aluminum was approximately 895,000 tons 
reflecting an increase of only 1.7 percent 


compared with the growth rates of 22.9 
and 22.6 percent respectively, attained in 
1968 and 1969. 

New smelter capacity in 1970 included 
22,000 tons per year from Gebrueder Giu- 
lini G.m.b.H. at Ludwigshafen and 45,000 
tons per year from the first expansion of 
the Vereinigte Aluminium Werke (VAW) 
facility at Norf near Düsseldorf. This ex- 
pansion increased VAW's annual rated 
smelter capacity to 245,000 tons, nearly 80 
percent of West Germany's total ingot pro- 
duction. Ingot capacity in 1971 may in- 
crease by as much as 200,000 tons and if 
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current planned projects are completed, 
total smelter capacity should total 800,000 
tons annually by the end of 1973. At that 
time over 50 percent of all primary alumi- 
num will be produced in North Rhine- 
Westphalia with the remainder coming 
from Northern Germany (Hamburg, 
Stade) and the South (Toeging, Rheinfel- 
den, Ludwigshafen). 

Kaiser-Preussag Aluminium G.m.b.H., a 
joint venture of Kaiser Aluminum & 
Chemical Corp. and Preussag A.G., com- 
pleted its first stage of 64,000 tons per year 
of aluminum at its smelter in 
Voerde/Dinslaken and planned to construct 
a second stage, raising the annual capacity 
to 128,000 tons to be completed by 1973. 
Kaiser-Preussag also plans to participate in 
one of several large alumina projects 
under consideration. 

Leichtmetall G.m.b.H. (LMG), a joint 
venture of Metallgesellschaft A.G. and 
Schweizerische Aluminium A.G. (Alu— 
suisse), started production from its first 
two potlines, with an annual capacity of 
84,000 tons, at its Essen smelter. A third 
potline under construction will increase 
primary capacity to 126,000 tons per year 
when completed in 1972. LMG plans to 
expand the primary metal plant into a 
fully integrated aluminum complex. 

Alusuisse Atlantik G.m.b.H., a new 
wholly owned subsidiary of  Alusuisse, 
plans to construct and operate a large alu- 
mina and chemical complex at Wilhelms- 
haven. The alumina production plant, 
with a capacity of 1 million tons per year, 
is estimated to cost over $275 million and 
is scheduled for operation in 1975. 

VAW began construction of the third 
Stage of its Rheinwerk facilities at Norf. 
The new addition scheduled for comple- 
tion late in 1971 will increase aluminum 
production capacity from 90,000 to 140,000 
tons per year. VAW is also constructing a 
new aluminum smelter in the State In- 
dustrial Park near Hamburg. The first 
stage, scheduled for completion in 1973, 
wil have a capacity of 60,000 tons per 
year. 


Reynolds Aluminium Hamburg 
G.m.b.H., a joint venture of Reynolds In- 
ternational, Inc. (90 percent interest) , and 
the city of Hamburg (10 percent interest) 
began construction of a fully integrated 
aluminum complex in the Hamburg Har- 
bor area in the fall of 1970. The company 
is building a plant to produce plate and 
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sheet which is scheduled to start produc- 


tion in 1972. Plans call for the construc- 
tion of additional fabricating facilities for 
the manufacture of cans and other end 
products. In addition the company is plan- 
ning to construct a 100,000-ton-per-year 
aluminum reduction plant scheduled to 
start operating in 1978. 

Gebrueder Giulini G.m.b.H. of Ludwig- 
shafen, the only family-owned aluminum 
smelter in the Federal Republic of Ger- 
many, completed construction of a $18 mil- 
lion aluminum smelter at Ludwigshafen in 
September 1969 and started production of 
primary aluminum in January 1970. The 
smelter has a rated annual capacity of 
22,000 tons and the company plans to ex- 
pand annual capacity to 44,000 tons by the 
end of 1972. When the second stage is 
completed Giulini will supply aluminum 
in molten form in addition to aluminum 
ingot. 

Recovery of secondary aluminum from 
new and old scrap, which increased 17 per- 
cent in 1969, dropped to 258,461 tons, a 
decrease of 4.8 percent, in 1970. Imports of 
secondary aluminum in 1970 were esti- 
mated as 25,000 tons and exports 
amounted to 15,000 tons. Imports of scrap 
dropped about 17 percent in 1970 to an 
estimated 66,885 tons. 

The 1970 production of rolled and ex- 
truded aluminum products dropped 1.7 
percent to 554,318 tons, compared with the 
impressive growth rates of 24.7 and 18.7 
percent attained in 1968 and 1969, respec- 
tively. Rolled products accounted for 62.5 
percent of the total and extruded and 
drawn products including pressings and 
forgings for 37. percent. Aluminum 
foundries increased their output from 
223,281 tons in 1969 to 235,484 tons in 
1970, an increase of 5.5 percent. 

Production of aluminum semifabricated 
and fabricated products in 1969 and 1970, 
in metric tons follows: 


Material 1969 1970 

Sheet, strip, disks, and slugs 333,331 317,902 
Rods and sections 147,905 153,482 
Pipe and tube 23,217 22,806 
Wire (small diameter) 4,212 3, 706 
Electrical conduetorsss ----- 44,311 45, 587 
Drop and other forgings. ....... 10,839 0,835 

l 563,815 554.318 


Imports of semifabricated products de- 
clined by nearly 10 percent to 81,754 tons 
and exports dropped 16.3 percent to 85,847 
tons. 
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The Federal Republic received 86,500 


tons of the European Economic Commu- 
nity (EEC) annual 1970 import quota of 
130,000 tons of primary aluminum for 
which the import duty was reduced to 5 
percent. From the EEC's additional 1970 
import quota of 210,000 tons, for which 
the import duty was fixed at 7 percent, 
154,000 tons went to the Federal Republic 
retroactive to March 31, 1970, when the 
first allocation was depleted. Effective Jan- 
uary 1, 1971, all quotas for primary alumi- 
num were to be abolished and the EEC 
external tariff rate was to be reduced from 
9 to 7 percent.3 


Iron Ore.—Domestic production of iron 
ore in 1970 continued the decline recorded 
in recent years. Iron ore production of 
5,532,000 tons was 8.7 percent less than 
1969 output. Domestic ore (1,820,000 tons) 
accounted for only 5.5 percent of the 
32,618,000 tons of contained iron in all 
raw materials consumed in the production 
of pig iron. 

Iron and Steel.—West Germany’s steel 
boom came to an end in 1970. Production 
of pig iron of 33,627,000 tons and crude 
steel output of 45,041,000 tons represented 
only fractional decreases compared with 
1969 rates. The 45 million tons of crude 
steel produced in West Germany in 1970 
represented 41 percent of the output of 
the EEC and 6.9 percent of world produc- 
tion. Both percents are fractionally less 
than the comparable 1969 rates. Facility 
additions of about 4 million tons together 
with stable output resulted in a drop of 
crude steel capacity utilization rate from 
90 percent in 1969 to an estimated 83 per- 
cent in 1970. Basic oxygen steel accounted 
for 56 percent of total crude steel produc- 
tion; open hearth steel for 26 percent; 
electric furnace steel for 10 percent; and 
Bessemer steel for 8 percent in 1970. 

The bottlenecks in basic mineral sup- 
plies, especially coke and ore disappeared 
in the latter part of 1970, but prices of 
these materials as well as other purchased 
goods continued their strong upward 
trend. The number of man-hours worked 
in the steel industry remained almost un- 
changed as a minor increase in the average 
employment figure was offset by the de- 
cline in overtime work and by higher ab- 
senteeism. The industry’s total wage and 
salary bill increased by about 21 percent 
following a 15 percent rise in 1969. Invest- 
ment expenditures in steel mills which in- 
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creased from $225 million in 1968 to $310 
million in 1969 was estimated to have in- 
creased to over $500 million in 1970. 

Trade in iron and steel by principal cat- 
egories in 1970 was as follows, in million 
tons: 


Imports Exports 


Ferrous scra zzz 1.4 2.4 
Pig iron and ferroalloys........ .9 .9 
Steel: l 
Semifinished steel in- 
cluding coils. ........... 2.2 1.7 
Finished rolled and 
forged steel 6.5 9.3 
Total steel 8.7 11.0 


The export surplus in steel categories con- 
tinued to decline in 1970 and amounted to 
about 2.3 million tons compared with 3.2, 
4.8, and 6.7 million tons in 1969, 1968, and 
1967, respectively. Numerous plant expan- 
sions were underway and extensive invest- 
ment plans were announced by the major 
West German steelmakers in 1970. 

Plant investnent by  August-Thyssen 
Huette A.G. (ATH) during the period 
from October 1969 to September 1970 
reached a record $270 million, most of 
which was used for its iron and steelworks 
in the Duisberg area. A blast furnace with 
an annual production capacity of 2 million 
tons was completed in July 1970 at the 
Ruhrort works and about $100 million was 
approved for the new Schwelgern works, 
where the world’s largest blast furnace, 46 
feet in diameter and with an annual pro- 
duction capacity of 3 million tons, is 
under construction. Ore treating facilities 
have been built at Schwelgern and at the 
Huettenbetriebe works and a new coking 
plant was under construction. In addition, 
a third converter for the Beeckerwerth 
basic oxygen plant and capacity additions 
of the hot wide strip mills there and at 
the Bruckhauser works were completed in 
1970. 

The expansion of steel rolling capacity 
by Hoesch A.G. in the Dortmund area ab- 
sorbed most of its increased expenditure of 
$82 million in 1970. The company’s hot 
wide strip mill at its Westfalenhuette 
works was being enlarged from 1.8 to 3.2 
million tons. A second cold-rolling mill 
rated at 1.2 million tons per year was ex- 
pected to be completed at the end of 1972 
and a third similar mill was being con- 


3 U.S. Consulate, Düsseldorf. State Department. 
Dispatch A-62, Apr. 23, 1971. 
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structed at the Hohenlimburg works. A 
new continuous casting plant was being 
constructed at the Phoenix works and the 
slabbing mill is being increased from 2.4 
to 2.9 million tons per year. The compa- 
ny's plan to build a large integrated steel 
mil in the Netherlands in cooperation 
with a Netherlands company was held up 
pending resolution of environmental prob- 
lems. 

Plant investment by Kloeckner-Werke 
A.G. during October 1969 to September 
1970 totaled $58 million for the gradual 
extension of the modern steelworks at Bre- 
men. The basic oxygen steel mill was 
being enlarged to a capacity of 3.1 million 
tons per year and a 39-foot-diameter blast 
furnace was planned for addition to the 
two existing smaller furnaces. The largest 
individual project is the $100 million hot 
wide strip mill with an initial production 
capacity of 3 million tons per year. An- 
other major project is the enlargement of 
special steel facilities at the Georgsmarien- 
huette works to about 700,000 tons per 
year. Most of the new facilities at Bremen 
are expected to be completed by mid-1972. 


Plant investment by Mannesmann A.G. 
was increased to about $410 million. The 
largest project is a continuous seamless 
pipe unit at Muelheim which will be com- 
pleted at the end of 1972 and which will 
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increase capacity from 20,000 to 54,000 tons 
per month. The pig-iron production bot- 
tleneck will be eliminated at Duisberg- 
Huckingen by modernizing and expanding 
the ore sintering facilities and by comple- 
tion late in 1972 of a new blast furnace 
with a rated monthly capacity of 120,000 
tons. The continuous casting facility has 
already been increased from 100,000 to 
150,000 tons per month and plans were 
under way to enlarge the basic oxygen 
steel plant, No. 1, from 180,000 tons to 
230,000 tons per month. 

A new basic oxygen steel plant at the 
Heinrichshuette works in Hattingen was 
completed by Rheinische Stahlwerke in 
October 1970. The new plant was esti- 
mated to cost $15 million and in full pro- 
duction will produce about 1 million tons 
per year of high-grade carbon steel. The 
company plans to close the existing six 
furnaces of its open-hearth plant. 

Korf Industrie und Handel G.m.b.K.C. 
and a U.S. partner, Midland-Ross Corpora- 
tion, was constructing an ore dressing 
plant, a steel plant and rolling mill in the 
Hamburg Harbor area. Upon completion 
the facility will have a capacity of 450,000 
tons of steel per year.4 


* U.S. Consulate, Düsseldorf. State Department 
Dispatches A-77, 1970; A-72, A-77, and A-83, 
1971. U.S. Consulate, Hamburg. State Department 
Dispatch A-45, 1971. 


Table 5.—Federal Republic of Germany: Scrap supply and consumption 


(Thousand metric tons) 


1968 1969 1970 

Source: 

Iron and steel plant 10,134 10,640 10,096 

Fl,... ur edu aL Lid eur E 2,479 2, 738 2, 857 
Purchases: 

Dormestie 2 nuce cei ß Be eee ease eue 6,945 8,265 8,269 

För ³⁰ ecc ssa ee unida tede Eus at 1,566 1,141 1,384 

Other including variation in stock estimate sss 2,684 2,905 9,224 

Total, new-BHUDDly..ioahaolec2omeheeeiesschbsses 1 23,807 25,089 25,830 

Consumption: 

Iron and steel plants 22 17,043 18,379 18,439 

Iron and steel foundries_ ---------------------------------------- 4,620 5,088 5,233 
Consigned: er et 1,825 1,757 2,149 
Stocks at ff! ð- eee weise beds E 2,071 1,936 1,944 


1 Data may not add to total shown because of independent rounding. 
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Table 6.—Federal Republic of Germany: Salient statistics of the iron 


and steel industry 


(Thousand metric tons unless otherwise specified) 


1968 
PIG IRON 
Producing plants___._.......----.----------------.---------- number 25 
Blast furnaces availabwltitiùt!llullũl LL LLL LLL... do.... 123 
Blast furnaces in operation at yearend- ------------------------- do.... 88 
Maximum production capacitʒꝶV/z/ꝶ/ r 38,000 
Production: 
OMAS orae aA A EE E S 14,248 
Open hearth PE KT e A ERA TS 13,929 
e,, M M x!!! ESEEE EE ea sole ks 279 
Spiegeleisen and blast furnace ferromanganese. ..................... 328 
Other. oss ee eee eee ac 8 1,522 
Total. P ññ p docile 30, 305 
Blast furnace charge: 
Iron ore: 
Dome@stie: ỹ·—Üiw q sede ect y LaC cua cs 1.435 
Iron eentesssdssſddddddddddd eee sein 517 
Iniporteg.....-..-2 0 22 e cece ROE ACE E HER Ee ADR E EE Ca 14,724 
onen ] V uc ede ARE RE mee 8,791 
Sinter and dice e EecuB e sR EO REA A e EaW eue 32,354 
ore 17,859 
Wann 2. 244.0 cles ewe a aa a sete cece we tesco. 107 
Iron content.........-..------------- JJ ( 83 
Other iron-bearing materials: 
Slag, scale, cinder, ducesꝶꝶee e 8,356 
Sera D I. . oco ⁰ a ulocceuba i eee a see as co MEE ees 499 
Fh; ͥ ³ou eee ee ele y EE EL eL 1,280 
Phosphate rk... 202 
Coke: 
7/ööõõõĩõĩ¹Uſ U ↄAdſddſſſſſ0¼² y 17,546 
Kilograms per ton of pig iron produced. ........................ 577 
STEEL 
Converters: 
Basic Bessemer: 
IM. number 43 
In operation at end of year... ocvece ð v do- 36 
oxygen. 
E EEE acc EEEIEE aes do.... 31 
In operation at end of year............-............... do.... 26 
Furnaces: 
Open hearth: 
Ill!!! —MÓ—IÁ— P do.... 184 
In operation at end of year...........................- do- 95 
Electric: 
// ³⁰i—wmwꝛm A. ees LE do 185 
In operation at end of yea h do.... 172 
Maximum production capacity (all furnaces) )) r 48,000 
Production of crude steel: 
asic Besesmgsgsssgsss‚‚‚‚‚‚‚‚dd EIER i eme mE 7,664 
OQ... o MM P ——Á————Á— M€——— € 15,258 
Gerd eet ees ects 14, 
r ses oe ⁰ ³ md a eee Castes 8 3, 684 
h ³·¹¹¹ 000A ³ 9m dd yd C LE c 10 
I ͥ ͥ ͥ ͥ eee dQT..:.::: eee ĩͤ-A-. mr ete Sek 141,159 
)) y 8 40, 526 
Liquid steel for cast ings A 633 
Furnace feed for ingot steel: 
Pig iron: 
Total chiedi ⁵ ̃ ² ......“ 27,722 
Kilograms per ton crude steel___..__.------------------------ (684) 
Scrap: 
)) UTE. aa ed Le ewes 16,536 
Kilograms per ton crude steel (408) 
Preblown Thomas and other presmelted steels 17 
Ferroalloys and alloying metals. -------.------------------------- 354 
Other iron bearing materials____......-.-.----------------------- 972 
Iron and manganese ores. _._...-.------------------------------- 1,010 
Total iron-bearing materials „„ 146,612 
Eimer ðᷣ So Dd duis 8,1138 
CASTINGS 
Iron and steel foundries in operat ion number. . 881 
Production of iron and steel east ing „„ 4,156 


See footnotes at end of table. 


1969 
25 
110 
91 

r 37,000 


30,860 


(692) 


17 4400 


1970 


24 
104 


80 
40,000 


18,729 
17,391 
324 
251 
1,932 


33, 627 


114 
79 


176 
151 
54,000 


3,640 
25, 136 
11.819 

4.486 

9 


1 45,041 


44.317 
725 
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Table 6.—Federal Republic of Germany:  Salient statistics of the iron 
and steel industry—Continued 
(Thousand metric tons unless otherwise specified) 


1968 1969 1970 
CASTING8— Continued 

Consumption of raw materials: 
l h ee LL eC DE LU 1,790 2,101 2,269 
SOIRD.c e ee 8 J —— Á— oe 4,620 5,088 5,238 
Ferroalloys and other metals_____._..._._---..---_---.----------- 77 83 102 
t/h ð E EE 16,485 7,272 7,604 

EMPLOYMENT 

In coking plants of smelters______-._------------------------ persons 1,892 2,196 2,884 
Blast furnace, steel mills, hammer and forge shop do.... 364,870 371,622 874,428 
Fiir ³ð LE e e do.... 149,167 NA NA 


r Revised. NA Not available. 
! Data may not add to total shown because of independent rounding. 


Table 7.—Federal Republic of Germany: Raw materials consumed 
in the production of pig iron 
(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
Iron ore: 
P! ³˙¹W¹¹mmſſdduſdſ ³Üͥͥͥ ¹5¹ w.. see E d 6, 310 5, 980 5,752 
e ß . E MC LL UO 37,721 43,325 43,732 
Total- scd bonds s ͥͥͥ² h 7 oK. . uen d 44,031 49,305 49,484 
Manganese . yd ymtßd runDaweedencomiss 851 665 702 
FF ⁵ꝙ¹.mJ ³ •-mmꝛꝛm ĩo -=. ꝛð—³ y E EE EE 3,907 3,879 3,663 
Slags and plant scales! 5,589 6,322 6,130 
Blast furnace t ⅛oᷣ d Ben Le 1,492 1,687 1,635 
„%% PET CM 500 518 533 
Total metallic raw materials (gross weight): 1 56,369 62,376 62,147 
Iron content of total metallic raw materials: 
Iron ore: 
/ a ete ³ m a td beni. 2,011 1,916 1,820 
Imboried hhöGGůĩG!r ·o· d 21,517 24,853 25,205 
, ß . Lo ice eu 94 77 75 
Pyrite õõ ⁰ ³ ͥÜ Uu D PE x 8 1.919 1,894 1,789 
Slags and plant 8cales. v bee ee cee te eee qe 2,240 2,730 2,687 
Blast furnace gaoaaꝶùssssf◻....d eet 542 629 621 
GHED on Oi ace enue Geis ud a ees we ARC a eae Hee Ee 8 414 412 421 
Total iron content.....64. 222. ce dent WerEweenaudemuem sees ae 28 , 737 32,511 32,618 
III — ee i Sees rot ð KK ee EE E EUN 3,108 3,425 3,844 
Per ton ol eee“, ⁵ð V EE 103 101 114 
PhoBDhHt8 ß e ß a acute 204 186 213 
Total gross weight of metallic raw materials, limestone, and phosphate.. 59,681 65,987 NA 
COKE o e nut sas M ͥͥãdddſddddddddãui ĩð v crt ELE ETAN 17,546 19,0838 18,787 


NA Not available. 
1 Data may not add to total shown because of independent rounding. 


Table 8.—Federal Republic of Germany: Production and consumption of sinter 
(Thousand metric tons unless otherwise specified) 


1968 1969 1970 
Production: 
Gross lh 32,280 94,159 85,008 
Fee 22:22 f ecu cav v ⁰⁰ M EM eis Ei D ELE 17,839 18,882 19,459 
Consumption of raw materials: 
Tron OFC es cow ³Ü¹ ee nee eae owe Di Qc LC 28,016 29,353 30,394 
Cinder co e e e eR EE 3,860 3,840 3,624 
Slags and ⏑²᷑ù(“, ³ kk de E CELL ets 2,285 2, 635 2,684 
Blast furnace dust_________-________-__-__-____- 22222 c222 2222222222 1,487 1,686 1,635 
Iii niic h eee open M LCS ELE 1,828 4,286 NA 
Iron content of materials consumed: 
FON COPS. teo , , e nest UE 14,231 15,010 15,710 
J o2 6˖ͤ5ͤ«” ⏑ ũð́˙.., acu md e LUE E dent Siue 1,909 1,885 1,781 
Slag and BCHÍI8- ß! ie ete Bee eu M EE 1,202 1,425 1,487 
Blast furnace dune 540 628 621 
JC i cet Si de Bal pg Saat ee me t Rubi A Fetes 17,882 18,948 19,599 


NA Not available. 


MINERALS YEARBOOK, 1970 


Table 9.—Federal Republic of Germany: Production of finished steel 


(Thousand metric tons) 


1968 1969 1970 
Wife rods eM 3,122 8,394 8,520 
Bars and rods- -cercasse VM ¶„ã.ʒ:. . 8 5,563 6,306 6,315 
Angles, shapes, sections (excluding rails )))): 2,155 2,423 4,639 
Universal plates... ³⅛˙ͤ1wm d ⁰qd c EE E 465 565 524 
Other heavy plates and sheets (more than 4.75 millimeters thick) 4,025 4,671 4,786 
Medium plates and sheets (3 to 4.75 millimeter )) 521 64 53 
Thin plates and sheets (less than 3 millimeters). )) 6,199 6,937 6,860 
Hot rolled strip including skelp................-.. 2. LL Lll. c Ll lll Lee 2,642 3,075 2,793 
Hot rolled wide strip... ss 2,013 1,993 2,121 
Rails and railway track material... _--------------------------------- 874 445 511 
Seamless steel tubes 1,618 1,794 1,810 
Total finished steel... 2.222222 222222 eee 28,697 132,247 34,412 
Selected semimanufactures: 
Tan plate. oco steuert ee ee DI E 626 720 749 
Galvanized and ternplatXtuλũʒůͤnũ LLL LLL LLL LLL 2 -- eee 893 1,000 1,003 
Steel pipe weldeeedmdmdũdmnddmddddd «„ 1,222 1,556 1,584 
Extrusions and for gings „„, 600 677 688 
Sh ³o¹m] d y d cet eet 325 378 391 


1 Data may not add to total shown because of independent rounding. 


Uranium.—A contract for the delivery 
by April 1971 of 208 tons of uranium en- 
riched in the United States was signed by 
the Federal Ministry for Education and 
Science. The contract partners are the 
United States Atomic Energy Commission, 
the European Atomic Energy Community 
(EURATOM) procurement agency, and 
the Federal Republic of Germany repre- 
sented by the Nuclear, Chemical and Me- 
tallurgic Corporation (NUKEM) in 
Hanau. The cost of the enrichment 
amounts to about $27.3 million. Another 
$27.3 million will be needed for costs of 
natural uranium, transportation, etc. 

An agreement signed in July 1969, con- 
cerning the settlement of the foreign ex- 
change costs for the U.S. military forces in 
Germany, provides, among other points, 
that the Federal Republic of Germany, 
through EURATOM's procurement agency, 
will procure enriched uranium worth $54.6 
million for storage in Germany. The Fed- 
eral Minister for Education and Science 
had charged the NUKEM/Uranium Mining 
Corp./ Uranium Corp. (Uranerzberg- 
baugesellshaft/Urangesellschaft) with the 
implementation of the agreement. 

With the procurement of the enriched 
uranium, the Federal Republic made pro- 
vision for the continuation of the German 
nuclear reactor program and in the long 
run, especially, for guaranteed supplies for 
German nuclear powerplants. Drawing on 
supplies is permitted not only for meeting 
emergency requirements of German nu- 
clear powerplants but also for meeting 
emergency situations in other EURATOM 
countries.5 


5 U.S. Embassy, 


Zinc.—Preussag, A.G., and a French com- 
pany, Peñarroya, announced the formation 
of a new company, Preussag Weser Zink, 
G.m.b.H., with Preussag having a 75-per- 
cent interest and Peñarroya owning the re- 
maining 25 percent. Peñarroya, with sales 
of $200 million in 1968, specializes in non- 
ferrous metals. Preussag, with sales of 
about $450 million in 1970, accounts for 
about one-half of the Federal Republic’s 
lead and zinc production and also is a 
large producer of light, rare, and high-pu- 
rity metals, oil and gas, coal, and chemi- 
cals. Preussag also has significant projects 
under way in the alluvial and marine min- 
ing sectors to develop new sources for 
world metal supplies. The new zinc smelt- 
ing plant to be located at Preussag’s Weser 
River facilities will cost about $30 million 
and have an initial annual capacity of 
90,000 tons when operations start in 1972. 


NONMETALS 

Potash.—Production by the West Ger- 
man potash industry in 1970 was 2.306 
million metric tons valued at $118.8 mil- 
lion, virtually the same as in 1969. Exports 
of potash in 1970 were 1.033 million tons, 
also about the same as in the previous 
year. Export prices strengthened with the 
introduction of the Canadian prorationing 
plan, which provided for limited capacity 
utilization in Saskatchewan and a fixed Ca- 
nadian price, resulting in stability in the 
world potash market. Despite the intense 
competition of recent years, production by 
the West German potash industry contin- 
ued to increase slightly and domestic con- 


Bonn. State Department Dis- 
patch A-914, Aug. 7, 1970. 
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sumption also increased after a decline in 
1968 when a value added tax was imposed. 
Western European markets continued to 
absorb more than one-half of the potash 
exports. Sales to Eastern Europe, all to Po- 
land, remained at about 170,000 tons per 
year. Shipments to North America have 
decreased; however, South America is an 
expanding market. 

An important development in 1970 was 
the integration of the German potash in- 
dustry. Wintershall A.G. of Celle/Kassel 
and Salzdetfurth A.G. of Hannover, com- 
bined their potash and rock salt interests 
under the management of their jointly 
owned company, Gesellschaft fuer Kali— 
Interessen m.b.H., Kassel, which was re- 
named Kali-und Salz G.m.b.H. (K&S) with 
its headquarters in Kassel. Plans were un- 
derway at the end of 1970 to incorporate 
the West German potash industry's sales 
organization, Verkaufsgemeinschaft 
Deutscher Kaliwerke G.m.b.H., of Hannover 
into K&S. The new entity will continue to 
handle all West German potash sales, as 
well as sales of other mineral products of 
K&S including rock salt, magnesium salts 
and other chemicals. The new potash and 
rock salt mining unit was created to facili- 
tate modernization of operations and 
Strengthen the company’s position in the 
competitive potash market. Based on past 
performances of Wintershall and Salzdet- 
furth, the new unit will account for 85 
percent of the country’s annual potash 
production. Sales of the combined compa- 
nies are expected to total over $215 mil- 
lion in 1971. The remaining 15 percent of 
potash production is held by Kali Chemie 
A.G., Hannover, which is controlled by 
Deutsche Solvay-Werke G.m.b.H., Solingen. 

Sulfur.—Germany produced a total of 
418,007 tons of contained sulfur in 1970, 
an increase of 22,566 tons above 1969 pro- 
duction. Sulfur production, consumption, 
and trade in tons were as follows: 


Per- 
1969 1970 centage 
change 
From pyrites: 
Production 266,370 242, 137 — 9.1 
Consumption 1. 1,050,210 972,242 —7.4 
Imports 783,942 730, 226 —6.9 
Exports 102 121 +18.6 
From other sources: 
Production 129,071 175,870 +36.3 
Consumption ! 413,988 432,253 +4.4 
Imports 320,751 291, 518 —9.1 
Exports 35,834 34, 135 —4.7 


! Computed without considering stockpiles. 

Source: Federal Statistical Office, Wiesbaden; 
Metallgesellschaft A. G., Frankfurt; and Farben- 
fabriken Bayer A. G., Leverkusen. 
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Sulfur production in 1970 was influenced 
by excess worldwide supplies and by de- 
clining domestic prices. Sulfur imports and 
production of sulfur from pyrites will be 
reduced significantly in the future with 
the start of large byproduct hydrogen sul- 
fide operations from natural gas reserves in 
lower Saxony. Sulfur production from 
these reserves will total 750,000 tons per 
year by 1975. 

Exploration of natural gas reserves and 
construction of sulfur extraction plants is 
the responsibility of Norddeutsche Erdgas 
Aufbereitungs G.m.b.H. (NEAG) of Hanno- 
ver, equally owned by Mobil Oil A.G. of 
Hamburg and Gewerkschaft Elwerath of 
Hannover. In 1970 the initial two stages of 
the companies extraction facilities in Sulin- 
gen, in the Diepholz area (NEAG plants I 
and II) produced 360 tons of sulfur per 
day, or an estimated 85,000 tons for the 
entire year. Production from these compa- 
nies is expected to increase to 100,000 tons 
in 1971. A third stage (NEAG III), with 
an additional annual capacity of 170,000 
tons, was scheduled for completion in the 
fall of 1972. Another planned expansion 
stage (NEAG IV) will increase the total 
capacity of the company’s sulfur producing 
facilities to over 400,000 tons per year by 
the end of 1975. Sulfur extraction facilities 
are also being constructed in Grossenkne- 
ten, south of Oldenburg, by Gewerkschaft 
Brigitta, Hannover, and Mobil Oil A.G. 
Construction has started on a plant with 
an initial capacity of 40,000 tons by the 
fall of 1972 (Grossenkneten I). Subsequent 
to operating the first stage, production will 
be increased to 170,000 tons by the end of 
1973. Further expansion (Grossenkneten 
II) scheduled for the end of 1974 or early 
in 1975 will increase total production ca- 
pacity of the company to 350,000 tons per 


year.6 


MINERAL FUELS 


Energy consumption in 1970 increased 8 
percent to 340.7 million tons of standard 
coal equivalent (SCE). Petroleum contin- 
ued to account for more than half the 
consumption of primary energy. The 
shares of the different energy sources and 


ë U.S. Consulate, Düsseldorf. State Department 
Dispatch A-73, Apr. 28, 1971. 
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the corresponding 1969 figures were as fol- 
lows: 


Percent of total 
primary energy 
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Coal’s share in the total consumption of 
energy continued to fall. In 1970 it 
amounted to less than one-third compared 
with more than two-thirds in 1956. 


Energy source consumption 

1969 1970 Coal.—Coal production in West Ger- 
Bituminous coal and anthracite... 32.3 29.2 Mi oe 1970 was n 3 million oe 
Lignite 7 9.5 9.3 pared with 111.6 million tons in 1969. Coal 
Natural gas- 4.2 8.7 sales of 115 million tons in 1970 again ex- 
Hydroelectricity. --------------- 2.1 2.1  ceeded output, resulting in a large 

Nuclear energy 5 .6 i ; 
Other MEM 5 5 reduction of stocks at the pit head. Data 
Total. 100.0 100.0 covering the coal and lignite industry are 


show in table 10. 


Table 10.— Federal Republic of Germany: Coal and lignite industry 


(Production, productivity, and employment) 


1968 1969 1970 
BITUMINOUS AND ANTHRACITE 
Production: ! 
Ulo. te ecu le ers ⁊ð ß. LN M Pn million tons 91.0 91.2 91.0 
DAB ates ] ͤ dd LE dc K ime Ee do.... 11.3 11.1 10.6 
Ahh eh O ⁵ ⁰ 8 do 7.3 6.7 6.9 
Lower Saxony- c ↄ ⁵ é eee eee at A aues eq Lir fuf do- 2.4 2. 6 2.8 
J ⁰¹˙ w ⁰¹Ü ¹WOꝗdd do 112.0 111.6 111.3 
Output per man-shift: 
uhr: 
Underground......................... 2 L.2.2.2l2-.-- kilograms. . 9,644 3,774 8,843 
Total . y E ELE Qo eed do.... 2,872 2,986 39,068 
Federal Republic average: 
Underground; —“-m’¹ AAA v Do LC EE do.... 3,526 8,665 3,755 
Total Mining ³ðÜ⁰. eat eee Ns do.... 2,794 2,918 8,001 
Employment: 
Ruhr: 
Underground. ............................ thousand persons. . 117.5 111.0 109.2 
Mine surfacke “Js do 32. 9 31.6 31.5 
Cleaning. onn 8 do.... 17.2 15.8 12.8 
Total including other workers and salaried employees do 216.1 206.0 198.9 
Federal Republic total: 
Underground... oo nenshooeesUueIwoewenEesdedauuu do.... 150.6 140.6 137.7 
I ³ÜAA do- 40.6 38.6 88.4 
Cleaninp. uel leise Mas KK Dc ʒ n A do 20. 6 19.1 16.1 
Total including other workers and salaried employees do.... 212.2 257.7 249.7 
LIGNITE AND SUBBITUMINOUS 
Production: 
Rhineland- uu ³˙üüAmA AAA 8 million tons 87.9 92.7 93.0 
Helmstedt, Hesse, and Bavaria do.... 13.6 14.7 14.7 
Totale ien ED fe LE AM ſ Er A af do- 101. 5 107.4 2 107.8 
Employment: 
Rhineland: 
611 . cG eee eee Le thousand persons. . 7.4 6.5 4.7 
r ³⁰ wm hr eet a 8 do 10.9 10. 5 11.4 
JJC z d 8 do 18.3 17. 0 16.1 
Helmstedt, Hesse, and Bavaria do 7.9 7.4 7. 0 
rr Aſ AA do 26.2 24.4 23.1 
PITCH COAL 
Pai E ruat ee million tons.. .8 .8 V 
Employment... ee eee rece E E thousand persons. . 2.3 1.9 1.4 


1 Excludes small mines and leases. 
2 Data may not add to total shown because of independent rounding. 
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The principal users of coal continued to 
be the power industry with consumption 
of 36 million tons and the iron and steel 
industry with consumption of 25 million 
tons. 

In 1970 coal mines with a daily salable 
output of 6,000 tons or over accounted for 
slightly under three-fourths of the output 
and the average production of all mines 
reached 6,500 tons per day. 

The reorganization of the coal mining 
industry initiated by establishment of the 
Ruhrkohle-Aktiengesellschaft was com- 
pleted in 1970. The last two coal mines, 
Sophia Jacoba and Auguste Victoria, which 
had not been included in one of the four 
parent companies (Ruhrkohle A. G., Saar- 
bergwerke A. G., Eschweiler Bergwerks-Ver- 
ein, and Preussag A. G.), concluded agree- 
ments with the appropriate parent 
company thereby making possible the uni- 
form planning of production, investments, 
sales, and employment. 

Under the consolidation program of 
Ruhrkohle A. G., a number of mines will 
be closed and some of the more efficient 
operations will be expanded, however, 
total annual production will be reduced by 
about 5 million tons over the next 5 years. 
The principal features of the program in- 
clude raising total production of about 13 
of the most productive mines by 7.5 to 9.5 
million tons per year by complete utiliza- 
tion of available capacity or by capacity 
expansion. Also nine pits will be consoli- 
dated to form four large efficient operating 
units, and 10 marginal pits or pits ap- 
proaching exhaustion, with present total 
coal production of 13 to 14 million tons 
per year, will be closed by 1975. The man- 
agement of Ruhrkohle A.G. announced 
that the above measures will result in a 
decrease of annual coal production from 
85 million tons in 1970 to an estimated 80 
million tons in 1976. Further reductions in 
production will be dependent on market 
conditions. 


Lignite.—Production of lignite in 1970 
was 107.8 million tons and represented a 
slight increase of only 0.4 million tons 
over 1969. Lignite accounted for 40 percent 
of power generation in public powersta- 
tions in 1970. 

Increased production at the largest lig- 
nite mine (Fortuna open pit mine) is 
planned and orders were placed for exca- 
vators, belt conveyors, and spoil disposal 
machines. Increased production of lignite 
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to about 125 million tons per year may be 
obtained in the future and it appears that 
lignite will continue to remain a competi- 
tive energy source for power generation for 
a long time. Technical progress in the 
Rhenish open pit mines is permitting the 
extraction of deeper-lying coal, and it was 
reported that total reserves of 55,000 mil- 
lion tons of lignite in open pit mines up 
to a depth of 600 meters can be economi- 
cally recovered. 


Natural Gas.—Natural gas production 
increased by 46 percent from 82 billion 
cubic meters in 1969 to almost 12 billion 
cubic meters in 1970. Another 680 million 
cubic meters were obtained from oilfields 
as a byproduct, 6 percent less than in 
1969. Home production provided about 
two-thirds of domestic natural gas con- 
sumption with the remainder, 5.5 billion 
cubic meters, being imported chiefly from 
the Netherlands. West German proven and 
probable reserves of natural gas in 1970 
were estimated at 395 billion cubic meters 
of which 293 billion were classified as 
proven and 102 billion as probable. The 
sharp increase in natural gas production in 
1970 represents a significant energy ad- 
vance for West Germany. This trend in 
natural gas production was expected to 
continue during the next few years. 


Petroleum.—West Germany continued in 
1970 to be the largest consumer of crude 
oil and petroleum products in Western 
Europe. The Federal Republic of Germany 
continued to rank first, as it has for a 
number of years, among West European 
crude oil producing countries. Although 
slightly under the 1969 level, imports rose 
about 13 percent. 

A total of 7,535,221 metric tons of crude 
oil was produced in 1970, a decrease of 4.3 
percent under 1969 production. The de- 
creased production was attributed to the 
failure of production from new discoveries 
to balance the decrease resulting from the 
exhaustion of older fields. The steady de- 
crease in crude oil prices over past years 
was also believed to be a factor. A Petro- 
leum Producers’ Association study esti- 
mated that as of December 31, 1970, West 
German proven and probable petroleum 
reserves had increased to 81 million metric 
tons with the proven reserves estimated as 
57 million tons and probable as 24 million 
tons. The main area that was more favora- 
bly rated was the region between the 
Weser and the Ems, in which the prolific 
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Gross Lessen oilfield was discovered in 
1969. 

West German oil consumption (includ- 
ing the refineries own consumption) in- 
creased 12 percent, from 109 million me- 
tric tons in 1969 to 122.1 million metric 
tons in 1970. Consumption was expected to 
continue to increase in the coming dec- 
ades. 

Refineries in West Germany processed a 
total of 105,547,818 metric tons of crude 
oil in 1970, consisting of 7,330,957 tons of 
domestic and 98,216,861 tons of foreign 
crude oil. A total of 104,566,429 metric 
tons of finished petroleum products was 
produced, representing an increase of 8.6 
million tons or 9 percent above 1969 pro- 
duction. Refinery capacity in 1970 was esti- 
mated at 112.5 million tons, which was not 
sufficient to meet future West German re- 
quirements. The growth rate of refinery 
production in 1970 was below the rate at 
which petroleum consumption increased 
thereby necessitating increased imports of 
finished products. 

During 1970 West German refineries re- 
ceived a total of 98.8 million tons of for- 
eign crude oil imported through foreign 
and domestic ocean terminals. A total of 
81 percent was brought in through large 
crude oil pipelines and 19 percent was dis- 
charged directly at the processing plants 
located in the receiving ports or trans- 
ported to inland refineries by inland tank- 
ers or rail tankcars. 

The Federal Government initiated action 
in 1970 to increase its permanently accessi- 
-bié stocks of crude oil from 65 to 90 days 
requirements. The cheapest and safest stor- 
age method was determined to be in un- 
derground storage caverns. 

The Nord-West Kavernengesellschaft 
m. b. H. (NWKG), which was founded by 
Esso A. G., BP Benzin und Petroleum, A. G., 
Union Kraftstoff Wesseling, Veba-Chemie 
A. G. and Fina to construct and operate 
underground storage facilities near the ter- 
minal of the Nord-West Oelleitung 
(NWO) pipeline, has completed and filled 
seven of the 10 caverns planned for the 
first construction stage of the underground 
facilities in the Ruestringen salt domes 
near Wilhelmshaven. The caverns will 
have à total capacity of 2 million cubic 
meters. Plans were made to start drilling 
in 1971 for the first three caverns in the 
second construction stage, which calls for 
10 additional caverns with a capacity of 
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150,000 cubic meters each. Upon comple- 
tion of the entire project in 1974, a total 
of 5.5 million cubic meters underground 
storage facilities will be available. The 
Federal Government also plans its own re- 
serve facilities in North Germany for 10 
million tons of crude oil. The throughput 
capacity of the NWO pipeline at Wilhelms- 
haven was increased to 24.5 million tons 
in 1970. This increase of 4 million tons in 
the pipelines throughput capacity required 
investments of almost $10 million. 

West German exports of petroleum in 
1970 increased 13 percent to a total of 8.5 
million tons. Heavy fuel oil continued to 
be the most important petroleum export, 
and it increased by 15.3 percent, with 
Greece being the leading importer. Naph- 
tha, which was the second largest petro- 
leum export, increased by about 50 per- 
cent, and light fuel oil increased by 38.6 
percent compared with that of 1969. Eng- 
land was the largest market for naphtha, 
and Switzerland led in the purchase of 
light fuel oil. 


In 1970 West Germany imported 129.8 
million tons of crude oil and petroleum 
products, an increase of 13 percent over 
1969. The eastern bloc, excluding East 
Germany and Yugoslavia, provided 5.3 per- 
cent of total imports, and deliveries from 
East Germany amounted to 803,524 metric 
tons. More than four-fifths of West Ger- 
many’s overall oil imports in 1970 con- 
sisted of crude oil, which totaled 98,786,448 
metric tons, an increase of 10.3 percent 
above that of 1969. Libya continued to be 
the leading crude oil supplier with Saudi 
Arabia in second place, followed by Iran, 
Algeria, Nigeria, Abu Dhabi, and Kuwait. 
Over 50 percent of the processed petro- 
leum products imported by West Germany 
during 1970 was accounted for by light 
heating oil, totaling 16,395,954 tons. Heavy 
fuel oil imports increased by 3 percent 
above those of 1969 and amounted to 
3,293,694 tons. The Netherlands, Italy, and 
the Soviet Union were the main suppliers 
of light fuel oil, while most of the heavy 
heating oil imports came from the Nether- 
lands and France. 

Following time-consuming and difficult 
negotiations, a contract was signed in Sep- 
tember 1970 between West Germany, Den- 
mark, and the Netherlands according to 
which about 12,000 square kilometers of 
North Sea Shelf will be separated from the 
original exploration region of the other 
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countries in favor of Germany, thereby in- 
creasing the German shelf region to more 
than 35,000 square kilometers. 

Widespread exploration activities were 
undertaken in 1970 by the Deminex 
Group, consisting of eight German compa- 
nies, for common oil and gas search 
abroad with financial aid from the Gov- 
ernment. Exclusively or together with for- 
eign partners, Deminex received conces- 
sions in Canada, Indonesia, Guyana, 
Trinidad, and Nigeria and has started ne- 
gotiations with the Governments of Iran 
and Venezuela. Deminex also continued ac- 
tivities in Jordan, where a concession was 
gained in 1969. No gas or oil find was 
made in 1970; however, most activities 
were not scheduled to start until mid-1971. 
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About 175,000 meters were drilled in 
Germany in 1970, almost 20 percent less 
than in 1969; however, the rate of oil and 
gas discoveries was very high. From 60 
wells completed by November, 32 struck 
oil or gas. Most of the drilling was di- 
rected at natural gas; however, some of the 
extension drilling struck oil. The majority 
of drilling took place between the Weser 
and Ems Rivers where the most successful 
discoveries were made.’ 


7 Mining Journal (London). Mining Annual 
Review. June 1971, pp. 451—452. U.S. Consulate, 
Hamburg. State Department Dispatch A-43, May 
24, 1971. World Petroleum. World Petroleum Re- 
port 1971. V. 17, pp. 92-94. 


Table 11.—Federal Republic of Germany: Petroleum and natural gas production 


by areas 
Area 1968 1969 1970 
PETROLEUM (THOUSAND TONS) 
North German basin: 
North of Elbe (Schleswig-Holstein) . ................-. 22.22.2222... 893 883 800 
Between Elbe and Weser. _---------------------------------—- 2,407 2,360 2,247 
Between Weser and Enr s 1,945 1,954 1,891 
Ems Estia y 3: 3.2.22 oss Ui õſy yd ⁊ Lie C. = Ss 
West of Ems (Emsland) 2,112 2,092 2,002 
Upper Rhine ass 192 189 199 
Alpine Foreland (Bavaria 433 398 393 
P ³ĩ;wÄ• ett een eee thea ͥ e et eee 7,982 7,876 17,535 
NATURAL GAS (MILLION CUBIC METERS) 
Between Elbe and Weser (Hannovr)))))))) „ 63 62 69 
Between Weser and Ems (Hannover) „ 3,250 4,336 5,906 
FTT ]”“v d 1,118 2,050 8,611 
West of Ems (Emslandꝰ eee 715 883 1,280 
Upper Rhine VLaldddſſsſdſſ ee M 48 34 26 
Alpine Foreland (Bavariaͤͤůoh „„ 592 823 1,084 
Total cusson ayo BAe eee a Oh ota RES a asd peel eal 5, 786 18,187 111,977 


1 Data may not add to totals shown because of independent rounding. 


Table 12.—Federal Republic of Germany: Shipments of petroleum products 


(Thousand metric tons) 


Commodity 1968 1969 1970 
Domestic sales: 
irh, 17,054 18,213 19, 548 
Kerosine including turbofue “l 1,232 1,421 1,781 
III ²ĩ˙³ ⸗ñ ð ß e cA E x 8 8,488 8,744 9, 640 
FFC! ⁰ ˙² 7A. ³ y 8 53,319 61,892 69,983 
Liquefied petroleum gas 1,834 2,035 2,203 
Lube oil and grease s 891 976 1,087 
Petrrsleumees gk... ee es 340 543 973 
BI:; ³ (tu c E E 4,31 4,397 4,730 
ih ³iAidddſſdſdddddſdſꝓ̈l edi e E 2,302 2,593 2,571 
Other proche, 88 882 1,270 2,040 
CCͤiririnYnrnm:;;; ]%⅛ðW.¹. ] a euge 90,656 102,083 114,411 
Consumption by refineries: 7 
| SOC) Ho) 9 Ce els ret Sone MAL LE o³ T LE ĩͤ m 8 8,752 4,271 4,544 
Fill sh dou r ee es Cl he 2,173 2,390 2,896 
Petroleum: cokes. 6 et ³ðWöA. nee oe eua: leks 224 212 230 
Totali ²ↄ²i ³⁰¹¹¹⁰wr a esa hA sanat eee 6,149 6,874 7,671 
Bunker deliveries: 
Gas and diesel oil... 2222222222222 LLL lll lc eee 883 880 846 
Rueloiloa cee oa tie ds Ns i visi ĩð zv 8 2,857 3,146 2,882 
F:: ae duc he Add ³ q 8 37 37 44 
Totalt ; ð]ðxiDi ] â U x EE 3,727 4, 063 3, 778 
õĩõͤ ͥ ͥͥͥͥͥͥ ³ ˙³ͤ·¹iͤeæd ’˙ 5ſt... 8 7,841 7,478 8,453 
er f hoses y A SEE ILE EE 1,272 1,451 1,624 
Changes in refinery stock -F1,085 +399 +335 
Bai eee ete a ³ y ee 8 +79 —273 +656 
Total products availabkttteeeeeeeenœ◻e◻œ „ 110,809 122,075 136, 923 


1 Data may not add to totals shown because of independent rounding. 
2 Apparently changes in nonrefinery stocks. 
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The Mineral Industry of Ghana 


By Henry E. Stipp ! 


Activity in the mineral industry consisted 
mainly of aluminum, gold, diamond, baux- 
ite, and manganese ore production. The 
minerals industry accounted for only about 
5 percent of the gross domestic product of 
$2,546 million? in 1970. Approximately 
24,250 persons were employed by mining 
companies out of a total employment of 
about 390,000 persons. 

In January the Bank of Ghana estab- 
lished a credit guarantee plan to assist 
small Ghanaian firms, including mining 
businesses, with an original investment in 
plant and machinery not exceeding 
$49,000. The Government of Ghana re- 


ported that new procedures and legislation 
to increase gold and diamond production 
and encourage foreign enterprises to ex- 
ploit bauxite resources would be adopted. 
Also the Government announced it would 
not nationalize private mines operating in 
Ghana. However, a policy of increasing 
Government participation in mineral in- 
dustry activity through negotiation would 
be initiated. 

The Petroleum Division of the Ministry 
of Lands and Mineral Resources, a Gov- 
ernment agency, was scheduled for expan- 
sion because of increasing oil activity. 


PRODUCTION 


Ghana's mineral commodity output gen- 
erally increased. in 1970 compared with 
that of 1969. However, the value of min- 
eral production decreased slightly to an es- 
timated 5120.6 million compared with 
$120.9 million in 1969. Lower prices for 
diamonds and manganese ore in world 
markets contributed to the decrease in 
overall mineral production value. Output 
of the following commodities increased: 
Manganese, 22 percent; bauxite, 10 per- 
cent; diamond, 6 percent; and cement, 4 


percent. Production of gold declined about 
0.4 percent. The largest decrease in output 
was recorded for salt, down 55 percent. 
The major commodities, valuewise, contin- 
ued to be aluminum, $63.5 million; gold, 
$24.5 million; diamond, $12.6 million; and 
manganese ore, $7.0 million. 


1Physical scientist, Division of Ferrous Metals. 

? Where necessary, values have been converted 
from Ghanaian currency to U.S. dollars at the 
rate of 1 new Ghana cedi — US$0.98. 
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Table 1.—Ghana: Production of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS | 
Aluminum: 
UU eil ⁵ð2Utꝙr.⁰¹ꝗw 6: E 284, 705 269, 502 296,719 
Metal smelter product ion 108,902 113,109 113,039 
Gold ces e LEE E thousand troy ounces... r 740 707 704 
Iron and steel semimanufact ure 12,000 7,860 NA 
Manganese ore and concentrattue eee 413,329 332, 756 405,364 
/ ͥ / ͤ ³⁰Ü¹ ²⁵ Anm. EO EC troy oun ces 2,649 NA 
NONMETALS 
CCV)§ÜöÜL se BA ⅛˙»oi n ae RE Le 8 230,440 407,518 422 ,487 
Diamond 
Gem 6 e c suu ũ ²ͥt.nnn LL thousand carats. . 245 239 252 
Ident.... mede RUIeEewe ZEE do 2,202 2,152 2,211 
c abe m Aem E cM Lo do- 2, 447 2,391 2, 523 


ry mec ͤ ³˙ AAA AAAAdAdddddꝓdWWWdd ee e 29,000 85,923 16,123 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


Gasoline thousand 42-gallon barrels. . 1,185 1,353 1,349 
, 22: ee es . nu CE LI e E do 457 474 550 
Distillate fuel olllll]l]l,¹ 2222 222222222222 l.l... do- 1,456 1,613 1,819 
Residual fuel oil... ....... 222222222222 ~~ eee do.... 2,012 2,905 1,982 
%//öGõ;Ü;.. ...... 8 do 50 
Refinery fuel and losses do 408 300 332 
% ⁴ðü⁰ͤ ⁰¹ö. . do- 5, 557 6,082 6,082 
e Estimate. v Preliminary. r Revised. NA Not available. 


! In addition to the listed commodities, a variety of crude construction materials is undoubtedly produced 
for local use, but no data on such production are available. 


TRADE 


Foreign mineral commodity trade in commodities were valued at $26.2 million, 
1969 consisted mainly of exports of alumi- 525.3 million, $17.1 million, $10.5 million, 


num, valued AL $43.0 million; gold, valued $1.6 million, and $1.5 million, respectively. 
me yen millione Clamone, valued dt p136 The value of total exports and reexports in 
million; manganese ore and concentrate, 


valued at $7.0 million; residual fuel oi] 1969 was $326.6 million, compared with 


valued at $2.0 million; and bauxite, valued 8332.0 million in 1968. Destinations of 
at $1.6 million. In 1968 exports of these mineral commodities are shown in table 2. 


Table 2.—Ghana: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 19269 Principal destinations, 1969 
METALS 
Aluminum: 
Bauxite and concentrate 241,000 287,968 All to United Kingdom. 
Metal including alloys, unwrought.... 76,705 126.090 United Kingdom 32,975; Japan 26,387; 
Netherlands 24,212. 
Gold bullion. ....... thousand troy ounces. . 735 713 All to United Kingdom. 
Iron and steel: 
Ore and concentrate 611 Do. 
Semimanufacture s. 607 Do. 
99 ³Ü wi ³ Nu ĩ tec E 2, 486 Do. 
Manganese ore and eoncentrate 445, 900 329,401 N 134,169; United States 73, 177; 
pain 32,728. 
Nonferrous metal scrap n.e.8............- 3,105 716 United Kingdom 553: West Germany 67; 
Belgium-Luxembourg 66. 
NONMETALS 
Diamond, all grades. . thousand carats.. 2,997 2,477 United Kingdom 1,548; Belgium-Luxem- 


bourg 531; Netherlands 367. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels..  ....... (1) Mainly to Liberia. 
Refinery products, residual fuel oil 
do.... 1,379 1.821 Sweden 1,296; Senegal 385. 


1 Less than z unit. 


Source: External Trade Statistics of Ghana, 1968. V. 18, No. 12, 252 pp. External Trade Statistics of 
Ghana, 1969. V. 19, No. 12, 252 pp. 


THE MINERAL INDUSTRY OF GHANA 


337 


cement products, valued at $4.2 million. 
Mineral imports in 1968 were valued at 
$17.0 million, $13.4 million, $7.5 million, 
$5.8 million, and $3.9 million, respectively. 
The value of total imports in 1969 was 
$347.3 million and $307.8 million in 1968. 


Imports of mineral commodities in 1969 
were mainly aluminum oxide, valued at 
$14.7 million; crude petroleum, valued at 
$14.2 million; petroleum refinery products, 
valued at $7.9 million; iron and steel semi- 
manufactures, valued at $7.7 million; and 


Table 3.—Ghana: 


(Metric tons unless otherwise specified) 


Imports of selected mineral commodities 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydro side.... 691,744 209,781 
Metal: 
PTT oe imeem a ³ÜoA.wwü Ad ae 237 168 
Semimanufacture ss 1, 865 2,019 
Copper including alloys, all forms__________._..---- 22-2 eee eee 464 614 
Gold unworked and partly worked____._.___._.-_--_.-.---.-__.-.--- troy ounces. . 2250005 
Iron and steel: 
/ . AAAAd½aaddddd ( i recie ceris 2, 069 
Pig iron, ferroalloys, tte ecd 1.399 501 
steel, primary r x A 8 122 415 
Semimanufact ure s 38, 240 36,937 
Lead including alloys, all form ꝛw 2.22 2222222222 lll 222222222 2222222 160 274 
Magnesium and beryllium, all form 45 5,521 
Platinum-group: 
Waste and sweepings______-_-----.-_-----_-___---_ eee troy ounces.. 32,668 ....... 
Metal, all e...... 8?! do.... 20,3222 
Tinalo Mms- Hv" long tons 107 250 
Zinc; Ball LOPS ß!!! p dee Lr IE ME 36 1,992 
Other n.e.s.: 
Ores and concentrate s 24 13 
1 ee a Leu see ⁰0== ⁰ v a 17 36 
Metal including alloys... zzz 20 62 
NONMETALS 
Abrasives, natural: 
Pumice, emery, natural corundumwwuuuün 2222 eee 18 17 
Grinding and polishing wheels and stones 1,122 354 
ASDOSLOS. oe er ⁰·¹wmͥ᷑]?éê?:.“0. dy Ru 56 
Cement: 
|) GP RUE ERECTO 249,946 395,145 
Portland. /] ⁰³¹ðw¹d m y ec ied ae ee 84,910 5,124 
UTC e SEN T TERRE ON EO eran E a 2 33 
Clays and products (including refractory): 
Clays M ] a tg "T 378 1,300 
Products- ùùùↄ ²˙ — A cn C dd E TRE LE 2, 474 7,520 
Diatomite and other infusorial eart hass (1) (1) 
Fertilizer materials: 
rude... ß f pu LEE 351 616 
Manufactured... clero uL RETE umma iE EE i CMS 5,011 6,235 
Gypsum and plasters_____--------------------.----------------------------- 7,764 18,961 
LIH. oc x E .. ß d a AR Ae 3,560 3,167 
Salt and nhl. ð ;k eR ME E wad 432 1,628 
Sodium and potassium compounds, caustic soda- ------------------------------ 6,967 4,406 
Stone, sand and graveõe “l!!! 1,252 1,167 
Sulfur: 
Sulfur and unroasted iron pyriteS___-------------------------------------- 50 90 
Sulfüric acid. cs REN oec r ted M CLE n sme 867 902 
Talc, steatite, and pyrophyllit e 3.159 368 
Other n. e. s., mica, meerschaum, amber jeu „„ 53 (2) 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquetssszzz thousand tons 323 18 
Petroleum: 
Crude and partly refined. ---------------------- thousand 42-gallon barrels. . 6,270 5,467 
Refinery products: 
Gasoline concu ow Reed dive tiat aS C Lu cad do.... 78 16 
Kerosine and jet fue““llllll „„ do- 147 332 
Distillate fuel tñ ͤ r mecs ms do 50 (4) 
Lubrieabt8. conl td a do- 105 111 
thir 5 aS ey aE tect ees ea eth athe tere ey ot St do.... 454 310 


1 Unspecified quantity valued at $29,146 (1968) and $28,588 (1969). 
? Unspecified quantity valued at $456. 

3 Adjusted by Bureau of Mines. 

Less than 4 unit. 


Source: 
1969. V. 19, No. 12, 252 pp. 


External Trade Statistics of Ghana, 1968. V. 18, No. 12, 252 pp. External Trade Statistics of Ghana 
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COMMODITY REVIEW 


METALS 


Aluminum.—Volta Aluminum Co., Ltd. 
(VALCO) was adding a fourth potline 
and a carbon bake compressed air storage 
facility to its smelter at Tema.3 The ex- 
pansion will increase production capacity 
by 32 percent from 110,000 tons to 145,000 
tons per year. 

Bauxite.—Reportedly, more than 88 
million tons of high-quality bauxite have 
been found at Kibi4 An additional 130 
million to 140 million tons was indicated. 
Deposits also occur near Awaso, Nyenahin, 
and Cjuamena. The Government has been 
trying to interest foreign firms in develop- 
ing these bauxite resources. A group of 
technicians from Japan's Light Metal 
Smelters Association was conducting a sur- 
vey of Ghana’s bauxite resources and pre- 
paring a feasibility report on establishing 
an alumina plant in Ghana.5 


A proposal to develop Ghana's bauxite 
resources into an integrated aluminum in- 
dustrial complex was submitted to the 
Government by a consortium of foreign 
firms.6 The consortium of firms from Can- 
ada, Romania, Netherlands, and Ghana, 
would be represented in Ghana by a hold- 
ing firm, Ghana Bauxite and Aluminum 
Co. 


Gold.—The Ashanti Goldfield Corp. 
Ltd., a subsidiary of London and Rhodesia 
Mining and Land Corp., completed instal- 
lation of a new shaft at its mine near 
Obuasi.? Construction of the shaft was 
part of a 5-year expansion program sched- 
uled to cost $9.8 million. Up to September 
1970 the Ashanti mine milled 620,000 tons 
of ore producing 488,000 ounces of gold. 
Output was expected to increase to 516,000 
ounces of gold in 1971 and continue to 
rise in the future. 


Bibiani Gold Mines, a subsidiary of the 
State Mining Corp., reportedly discovered a 
200,000-ton ore body at the main mine. 
Additional deposits were discovered near 
Donkoto, north of Bibiani.9 


NONMETALS 


Diamond.—Production by Consolidated 
African Selection Trust Ltd. (CAST) in 
the year ended June 30, 1970 totaled 
2,423,951 carats, a decrease of 37,366 carats 
compared with fiscal 1969.19 Value of dia- 


mond sales was $12,129,600, a decrease of 
$1,389,600 from fiscal 1969. The principal 
reason for the drop in value was low 
prices attributed to weakness in the world 
diamond market, especially for some types 
of Ghana diamonds. CAST continued to 
mine alluvial diamonds by open-pit meth- 
ods in its Akwatia and Birim concessions. 
Gravels were processed at three treatment 
plants in the Akwatia concession and two 
in the Birim concession. Approximately 
1,589,810 cubic yards of gravel was proc- 
essed in fiscal 1970, compared with 
1,530,220 cubic yards in 1969. Overburden 
removed totaled 1,082,150 cubic yards in 
fiscal 1970, compared with 734,800 cubic 
yards in fiscal 1969. The improved per- 
formance was attributed to increased pro- 
ductivity and to the increased experience 
of Ghanaian supervisors and operators. 
Electric power for the mine and ancillary 
facilities was obtained from the Volta 
River hydroelectric station. CAST em- 
ployed about 2,600 persons in fiscal 1970. 


A technical and financial study was 
being made on the low-grade deposits on 
the lower Birim River. The possibility of 
mining these deposits was being investi- 
gated. 


Salt.—A plant for salt production was 
scheduled for development in Ada, Eastern 
Region, by the Panbros Salt Co.11 Produc- 
tion would reach 200,000 tons per year at 
full capacity. 


MINERAL FUELS 


Petroleum.—On June 11 a consortium, 
consisting of Signal Oil and Gas Co., Occi- 
dental Petroleum Corp., and Amoco Ghana 
Exploration Co., discovered oil in a well 
driiled in 90 feet of water 8 miles offshore 


a S and Mining Journal Ghana. V. 
171, No. 12, December 1970, p. 116. 

4 World Mining. What’s Roing On in World 
Mining. V. 6, No. 4, April 1970, p. 50. 

$ Mining Journal (London). Development. V. 
276, No. 7067, Jan. 29, 1971, p. 85. 

6 Engineering and Mining Journal. Ghana. V. 
172, No. 2, February 1971, p. 161. 

Standard Bank Review (London). Ghana. 
April 1970, p. 14. 

8 World Minne, What's Going ris in World 
Mining. V. 7, No. 3, March 1971, p. 

? American. Merit Market. Ghana Reports Gold 
Ore Find. V. 77, No. 128, July 7, 1970, p. 15. 

10 Consolidated African Selection Trust Ltd. 
(London). Annual Report 1970, p. 5. 

11 Standard Bank Review (London). 
June 1970, p. 13. 


Ghana. 


THE MINERAL INDUSTRY OF GHANA 


from Saltpond, central Ghana.1? The well 
tested at 2,300 barrels per day of 37? API 
gravity crude oil with a 34-inch choke 
from a depth of 8,500 feet. The discovery 
was considered a significant development, 
and the consortium was evaluating the 
commercia] potential of the well at year- 
end. Plans were made to drill a confirma- 
tion well 45 miles to the northeast, in a 
concession held by the consortium and 
Chevron Oil Co., (Ghana). About six wells 
were to be drilled by various firms in 
1970. Mobil Exploration Ghana, Ltd. and 
Texaco Ghana Petroleum Co., Ltd., started 
drilling offshore from Takoradi in June. 
Organizations holding concessions in 
Ghana were Israel National Oil Co., Ltd. 
and Mayflower Petroleum Corp., 1,488 
square miles; Signal, Occidental, Amoco, 
and Simmons Royalty Corp., 1,059 square 
miles; Texaco Ghana Petroleum Co. Ltd., 
2,000 square miles; Mobil Exploration 
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Ghana, Ltd. 1,642 square miles; Jack 
Grynberg and Associates, Chevron, Texas 
Gas Exploration Corp., West Coast Petro- 
leum Co. Ltd., Omnirex, and White Shield 
Corp., 1,569 square miles; Union Carbide 
Petroleum Co, Frontier Ghana Oil, Ltd., 
Amerada-Hess Petroleum Corp., and Ash- 
land Oil Co., 1,286 square miles.13 

The Volta basin, a 40,000-square-mile 
area in southestern Ghana, was offered to 
private companies for petroleum explor- 
ation.14 

New refinery installations will enable the 
Ghana-Italian Petroleum Co. (GHAIP) to 
begin producing aviation fuel in 1971.15 


12 Petroleum Press Service. Notes of the Month. 
V. 37, No. 7, July 1970, pp. 266, 267. 

B World Oil. Africa. V. 171, No. 3, Aug. 15, 
1970, p. 158. 


M Petroleum Legislation Report. Ghana. No. 
68, Feb. 22-June 1, 1970, p. 23. 
5 Standard Bank Review (London). Ghana. 


July 1970, p. 18. 
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The Mineral Industry of Greece 


By John D. Corrick ! 


The Greek economy remained viable in 
1970, growing at a rate of 7.5 percent in 
an atmosphere of relative wage and price 
stability. Although the industrial produc- 
tion growth rate decreased from 10.9 per- 
cent in 1969 to 7.9 percent in 1970, it put 
Greece on target for the 5-year plan's 
growth projection of 7.5 percent in 1970. 
The reduced growth rate was attributed to 
a mid-1970 cutback in bank credit for 
housing construction. Mining and manu- 
facturing industries remained strong, as in- 
dicated by the rise in production of base 
metals (23 percent) and metal products 
(12 percent) . Average industrial wages and 
salaries rose 10 percent, and unemploy- 
ment dropped from 6.6 percent in 1969 to 
6.0 percent in 1970. Special tax and other 
incentives in 1970 resulted in 159 new for- 


eign enterprises opening regional supervi- 


sory offices in Greece, 45 of which were 
U.S. firms. 

The investment structure of Greece 
showed definite signs of change in 1970 
with increased amounts of money being 
channelled away from residential construc- 


tion and toward industrial and basic in- 
frastructure investments. Significant invest- 
ment developments were scored by the 
Greek Government in 1970 when commit- 
ments were obtained from two private 
Greek investors to invest $800 million? in 
Greek projects, among which were a 7.5- 
million-ton petroleum refinery, an alumi- 
na-aluminum smelter, a thermal power sta- 
tion, expansion of the  Aspropyrgos 
petroleum refinery to 4.5 million tons, a 
100,000-ton lubricating oil refinery, expan- 
sion of the Hellenic Shipyards, and a ma- 
rine diesel engine plant. Authorized for- 
eign investment proposals in 1970 totaled 
$851 million, of which $24.1 million was 
from the United States. The Greek Gov- 
ernment also was successful in obtaining 
longer term financing; a 6-year, $60-mil- 
lion-Eurodollar loan from a consortium of 
American and Canadian banks to the Bank 
of Greece; and 10-to 15-year equipment 
credits, totaling $235 million, from a Brit- 
ish and French bank to the Hellenic In- 
dustrial Development Bank. 


PRODUCTION 


Appreciable gains were made in many 
segments of the Greek mineral industry in 
1970. Among those mineral commodities 
showing increases in 1970 were bauxite (18 
percent), lead (33 percent), silver (63 per- 
cent), zinc (2 percent), nitrogenous ferti- 
lizers (29 percent), crude magnesite (32 
percent), pyrite (10 percent), lignite (17 
percent), petroleum refinery products (10 


percent), and manufactured gas (13 per- 
cent). Mineral commodities showing a de- 
crease in 1970 were chromite (6 percent), 
barite (35 percent), and phosphatic ferti- 
lizers (5 percent). 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from Greek Drachma (Dr) to U.S. dollars at a 
rate of G Dri = US$0.0333. 
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Table 1.—Greece: 


Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
| METALS 
Aluminum: 
Bauxite, gross weight_-_....-----------..-------- thousand tons r 1,836 1,948 2,292 
n m ße e Bedae i mE do.... 223 287 818 
Metal primary 2 “..... ⁰ͥõꝗydꝓy½ꝓ½dd 5m cd06  DbecLsd r 76,800 83 ,153 87,481 
Chromium, chromite concentrates, gross weight r 13,078 60,610 56,782 
Iron and steel: 
Iron ore and eoncentrate ss 12,000 zo S 
Pig iron and blast furnace ferroalloys........................... e 270 290 800 
Ferroalloys, electric furnace, ferronickel......................... 14,104 18,478 NA 
Crude Steel ß e Edi ed t E 218 450 435 
x meet semimanufaetures...:.:.coloocsecu eges vae mw ue ade 400 450 e 400 
ad: 
Mine output, metal content._......-.......-.-------------.----- r 9,067 8,665 9,227 
Smelter, primary (refined)_..._-...........----.--------------- r 7,124 10,700 14,268 
Manganese ore and concentrate, gross weight. ..-.------------------- 6,744 6,464 590 
ckel: 
Mine output, metal content._.......-..-..-----.--------------- r 4,926 e 5,820 e 9,100 
Meta, eleenelrsnddleeeee 264 74 zu 
Silver smelter or refinery output............... thousand troy ounces. . r 261 258 420 
Zinc mine output, metal conte ek r 10,412 9,188 9,867 
NONMETALS 
Abrasives, natural, emery. .._.....------------------.------------- 7,600 7,100 7,000 
Barite, concentrates. .._......-.----.....---------------- eee r 66,081 88,141 ,091 
Cement hydraulic........................ 555 thousand tons r 4,079 „840 4,900 
ays: 
Bentonite 
Crude. c dd Vee mee dead cece 180 ,000 206,861 192,941 
uic. c MMC ——Á——————— NA 2,979 0,542 
F dꝗD.ͥdſ ET S e E eeu r 78,919 61,405 48,274 
Fertilizers manufactured, gross weight: 
Nitrogenous.-.-.---------------- {MMO thousand tons.. 220 293 379 
Phosphate ß e Elm do.... 790 648 617 
psum and anhydrite. isos ccc cece eles demo uem icu qecciu s r 230, 294 271, 654 808,553 
agnesite: 
Crude. ²˙wꝛqq²ͤ ⁰·² et ... AA DE E r 441,000 570, 725 755, 176 
een, ß y Pim Be de dE EE 100,000 168,518 219,866 
Caustic Caleined 2.222226 ⁵⅛];§5᷑;50B. mv ⁊ y 28, 000 51,114 57,338 
Perlite, crude. sence etek nme CES Valse mE Se. 129,000 148,616 168,508 
FU ³ ⁰˙ AA Ss ⁰ d eO E oases 288, 000 375,281 450,774 
Pyrite: 
Gro Weight .. s 0. ee hoo ³§VW. 88 r 211, 284 245, 529 270,841 
Sulfur ens Rome aa De HEFT ,000 114,000 117,600 
Salt, H mz- mice CHEER thousand tons 99 75 e 80 
Stone, dimension, marble............................. cubic meters.. e 50,000 57,000 59, 000 
Ill! ³ðZſ 8 r 2,518 6,074 e 6,000 
MINERAL FUELS AND RELATED MATERIALS 
r thousand tons 5,728 6,784 7,858 
Coke, gashouse .. o ec ĩ⅛˙ V ͥAyda A ee o 15 14 e14 
Fuel briquets (lignite briquetan!—— do- 100 90 81 
Gas manufactured million cubic feet. . 835 848 888 
Petroleum refinery products: 
ANON. o -MMMM thousand 42-gallon barrels. . 8,964 4,420 4,947 
S ³·˙ͥͥ ³ DDr.. i See EA Ecc Occ 2,598 2,624 2,424 
CLOSING ucc e ne eee oe eee k secee O...- 686 7 775 
FF ³owm. ͥydyd ⁰ʒtt Sc. S eec do- 9,798 10,698 12,227 
Residual fuel o iililnnn.d ce eee cu do.... 11,678 10,648 11,668 
(C ͥ ͥ]˙¹˙Üeãrwrt —Erl! . 88 do- 126 119 
;öĩö¹ẽ ¾¾ ͤ ↄĩ 88 do- 2,031 2,707 8,327 
Refinery fuel and losses. ...............................- G25 1,594 1,781 1,508 
DOUG c no eee aes ee eee ee eee ð⅛ - eee eases do.... 92,418 83,670 86,990 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, cobalt and a variety of crude construction materials, such as clays, 


sand and 


avel, and stone, are produced, but output is unreported and available information is inadequate to 


make reliable estimates of output levels. Cobalt production is as a byproduct of iron-nickel ore processing. 
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TRADE 


Greece, being a developing country, faces 
chronic trade deficits. Greek imports in 
1970 cost $1,705 million, an 18.9-percent 
increase over 1969. Exports covered a por- 
tion of this; they increased 15.5 percent 
from 1969, reaching $612 million. Mining 
and metallurgical enterprises accounted for 
about 23 percent, or $140 million of the 
total Greek exports. Exports of mineral 
commodities in 1969 that increased signifi- 
cantly over 1968 were chromite (69 per- 
cent), roasted pyrites (71 percent), zinc 
(13 percent), and magnesite (23 percent). 
The European Economic Community 
(EEC) continued to receive the major por- 
tion of Greek exports. The Government 
continued its policy of competitive pricing 
to stimulate exports while trying to divert 
the flow of imports into more productive 
channels and encourage import substitu- 
tions. 

Mineral commodity imports accounted 
for 17 percent of total commodity imports 


by value in 1969. As in 1968, crude petro- 
leum, petroleum products and iron and 
steel made up the bulk of mineral im- 
ports. Liquid fuels accounted for 40 per- 
cent or $108.4 million of the mineral im- 
ports in 1969, while 30 percent was 
attributed to iron and steel. The EEC re- 
mained Greece's principal supplier of min- 
eral imports in 1969. The relationship of 
mineral trade to total commodity trade in 
recent years follows: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports 
1 907ͤöoW M 78. 6 495 
1968... ——— 90.0 468 
1989 cans 110.0 554 
Imports 
1961. uae ssec 216.3 1,186 
19868 “é 218.8 1,398 
19889 8 270.9 1, 594 
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Table 2.—Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons 1,190 1,309 MS sa 10355 West Germany 295; Nether- 
an 
Oxide and hydroxide.......... do.... r T2 119 U.S.S.R. 38; Italy 30; Poland 27. 
Metal including alloys: 
Unwrought...................- 68 , 702 67,670 France 22,045;  Belgium-Luxembourg 
18,680; Italy 12,225. 
Semimanufactures 1. 650 5, 804 Italy 8,288; West Germany 791; Portugal 
Chromlte:.c:iucoclziedaReeSeeskeme ue 15,331 26,862 West Germany 17,619; Norway 7,059. 
opper: 
Metal including alloys: 
/ͤöÜ— esu aw dicue nie. 1,696 NA NA. 
Semimanufactures 1,494 1,479 France 770; Netherlands 159; West Ger- 
many 150. 
Iron and steel: 

Roasted pyr ite 34, 720 59,235 arr rm 36,410; West Germany 

Steel, primary forme 19,101 59,338 Spain 17, ,142; Italy 10,445; United States 

Semimanufactures: 

Universals, plates, and sheets r 6,351 123,471 Tug avid 96,431; Bulgaria 14,154; Spain 
Tubes, pipes, and fittings........ r 807 2,058 Cyprus 1,611. 
Lead ore and concentrate................ 13,167 11,618 Da y 8,618; West Germany 2,000; France 
Manganese ore and concentrate 6,010 5,017 West Germany 2,941; France 1,450. 
Nickel including alloys, all forms. ........ 15 261 Italy 136; United States 110. 
Silver including alloys. . value, thousands.. $174 NA NA. 
Zinc ore and concentrate 15,078 17,095 France 8,625; Poland 4,000; Italy 8,200. 
Other, ash and residues containing nonfer- 
rous metals LLL LLL... 948 1,8831 Bel 215, Spain 278. * 718; West Germany 
pain 
NONMETALS 
Abrasives, natural, n.e.s.: 

Pumice, emery, natural corundum, etc. 190,686 214,251 United States 206,096; France 8,022. 
Coment ·˙”w»» ꝛ˙Üĩ ¼ä ⁰ꝛ e eee 344 461 618,302 ar 656 383,186; Yugoslavia 113 ,101; Italy 
Clays and products: 

Crude clays, n.e.8................... r 159,018 156,771 Y 41,804; Libya 30,895; France 

Products: E 

Refractory (including nonclay 
e mide rame $e 1,862 NA NA. 
Nonrefractory................- 1,860 2,680 Cyprus 599; West Germany 487. 
Fertilizer materials manufactured: 
Phosphatic.......................- 84,358 NA NA. 
NGF is ees ces Eder 56 , 452 29 , 839 ` 84098 12,924; Italy 12,820; Cyprus 
Magnesite. _._.....-----------------.-- r 190,905 235,721 West Germany 73,313; United States 
64,473; United Kingdom 35,793. 
Pyrite (gr gross weight) 4,037 NA NA. 
Stone, dimension crude and partly worked__ 127 „041 28,430 i ahr 18,488; Italy 11,171; 
rance 
Sulfur, elemental......................- 23,187 25,076 United Arab Republic 10,210; Turkey 
5,500; Yugoslavia 3,738. 
Other nonmetals, crude. ................ 167,969 106,085 France 84 430; West Germany 29, 172; 
United Kingdom 28,145. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery 1 
Gasoline including natural 
thousand 42-gallon barrels. . 818 166 Cyprus 123; Netherlands 30; Italy 11. 
Kerosine and jet fuel do- 1,205 971 Lebanon 539; United Arab Repu lic 234; 
Netherlands 102. 
Distillate fuel oll. do.... 458 6471 West Germany 302; Turkey 121; United 
Arab Republic 118. 
Residual fuel oil. do- 93 293 United Arab Republic 114; Liberia 56; 


Yugoslavia 35. 


r Revised. NA Not available. 
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Table 3.—Greece: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
METALS 
Aluminum including alloys: 

Unwtought:.. ß ß ee a ee es 1,624 1,053 

Semimanufactures JE CE a ENE EON 1,187 2,539 
Copper including alloys: 

En ach )/%CCbõͤͥͤͤͥ yyy ĩðͤ ĩ 8,978 9,931 

Semimmnufset uses dpud qm deem 512 454 
Iron and steel: 

Ore and e,, ß!!! padece oe 368,747 471,084 

Meta 

Pig iron including cast iron 82,986 26,119 
Foals... m y 8 1,955 8,522 
Steel, primary form thousand tons 145 176 
Semimanufactures: 
Bars, rods, angles, shapes, sections do- 163 201 
Universals, plates, and sheets do- 139 122 
Hoop and ß 8 do- 40 35 
Kaile and accessories do- 6 1 
)))) ĩð Z EU ⁵ĩðßu ³ A 8 do 8 9 
Tubes, pipes, fitting8B... gs. ; do- 16 18 
Castings and forgings, rouge do.... 2 1 
Lead: 

Ore and concentrate -oessa ͥ ³·Ü¹ dd ³ ³ 9,466 14,717 

e uolo calceos Eo eR AER Ec ering a pan T 820 217 

Metal i including alloys: 

Up Wrouwnt ß e REIP hoes 2,602 4,783 

Semimanufactures._.......--.---.-------------------------------- 154 NA 
Fff/%ßCÄÜêéÜũ6ͤ⁰éivt T 76-pound flasks.. NA 261 
Nickel including alloys, all formmzmddmeU w I r 58 47 
Platinum- group and silver including alloys: 

Faünum or... Dre eR value, thousands $49 $32 

q ˙²·AàààAAͤͥ ³ /ſddſũdãdð . eee dece E NUES $292 $533 
Tin including alloys, all forms............................-......- long tons.. 816 195 
Titanium oxides- loueur ð—A.y/ ͥ⁰ ͥ a ß 2,761 8,183 
Tungsten including alloys, all forms. ...............- value, thousands $148 $140 
Zinc including alloys: 

Bp edo 4 ß ß — 7,275 10,763 

Semimaánufacbures SRI TRE ROTER JV ĩ CIPRO E 329 230 
Other base metals. including alloys, all form 86 56 

NONMETALS 
Abrasives, natural, n. e. s.: 

Grinding stones. 230 239 
. a eg ape t y DEN 8,465 11,614 
rr Poteet See cesses cee r 1,145 1,159 
Clays and products (including refractory brick): 

rudert ð - woe ti se EE ee mee r 27,741 34,254 

Products: 

Refractory (including nonclay brick )))) 19,440 24,540 

N 22.4262 22229 fc y e A cen eee 5,337 4,044 
Diatomite and other infusorial earths.. ------------------------------------- 930 1,343 
Feldspar and fluorspar____.....------.---------------------- eee eee 2,085 2,498 
Fertilizer materials: | 

Crude phosphaticqgdʒaõkakaa «44 thousand tons 394 319 

Manufactured: 

Niese x EIL A EL d do- 135 115 
Phosphatie 2.66. ³Wꝛ . y eiit E do- NA NA 

9889 F233 8 do 25 32 
Other including mix eee do 6 2 

Anl. K—mq aL M LE do- 11 8 
fi ⁵”“ꝰV ] . xx ⁰x¼e kd due edd ep cR em As NA 688 
Pigments, mineral, including processed iron oxide 1,166 1,102 
Pyrite (gross weight) )))))).ããõãĩù NA 26,880 
Salt and Drine -<c ↄð¹.. .. ⁰⁰ydd t ð e REM aM e ME NA 41 ,483 
Sodium and potassium compounds, n. ess 22, 606 21,780 
Stone, sand and gravel: 

Dimension stonnęe᷑ukõkkknkõssdns «% „„ 105 114 

Dolomite, chiefly refractory gradeekkd lll. l2 L2 - l2... - 1,424 1,686 
n Sand excluding metal bearing JJ 8 44,220 41,160 

u 

Elemental, J/õÜ TT Ra a eeu teque is 100,297 144,792 

Sulfuric acid, oleum... 8 i „839 
Tale, steatite, soapstone, and pyrophylli tee 2,001 1.947 
Other nonmetals, n. e. s.: 

Building materials of asphalt, asbestos and fiber, cement and unfired non- 

metals) 1.6.8. 25-5 5-005 enc a ⁵ e a hunc Le 6,920 2,974 
MINERAL FUELS AND RELATED MATERIALS 

Carbon, DlaCK 22.2650 essare ũ rf: soba Lc ce e Ls 1,037 1,987 

Coal and coke including briquets----------------------------- thousand tons r 285 370 

Gas; Ny drocaroon 4.22 ee soe ⁵ ceed et ears artes uice oe LU 24,130 20,632 


See footnotes at end of table. 
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Table 3.—Greece: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
MINERAL FUBLS AND RELATED MATERIALS—Continued 
Petroleum: 
Crude and partly refined. soso ccc ses ce ese thousand 42-gallon barrels. . 28 , 453 88 ,991 
Refine roducts: 
Gasoline including natural..._......_-___-..---_.....----.---- do 689 613 
Kerosine and jet fue nnn ͤͤͤͤk 4444 do- 98 65 
Distillate eer x 8 do- 2,157 2,528 
Peida e!!! ? TA 8 4, bm 6, 30 
i 0 EOM EEUU COR 8 
8 jn D cna mea ĩðͤ d ĩͤ 8 do 335 258 
r Revised. NA Not available. 


COMMODITY REVIEW 


METALS 


Aluminum.—At the end of 1970 about 
2.3 million tons of bauxite was mined 
from the Parnassos and Helikon regions 
near the Gulf of Corinth, and the Lamia 
region. This was an increase of 18 percent 
over 1969. The Government of Greece 
spent $2.51 million in 1970 on mineral re- 
search which included, among other things, 
prospecting and assessing the size of new 
and known bauxite deposits. The mineral 
research expenditure for this program in 
1971 was set at $2.46 million. Additional 
deposits of bauxite, totaling 3.5 million 
tons, were proven at Dhistomon and Ando- 
ronianoi during 1970. The country's veri- 
fied bauxite deposits were estimated at 100 
million tons. Bauxite exports in 1970 to- 
taled 1.2 million tons valued at $9.6 
million, compared with 1.3 million tons in 
1969 valued at $9.8 million. The 1971 ex- 
port quota for bauxite was fixed at ap- 
proximately 1.3 million tons, broken down 
by country of destination as follows: EEC 
countries—450,000 tons; U.S.S.R.—450,000 
tons; all other countries—395,000 tons (in- 
cluding 75,000 tons for the United States) . 

Parnassos Bauxite S.A. (Eliopoulos), 
which produced about 60 percent of the 
domestic bauxite and supplied 50 percent 
of the needs of Péchiney’s Aluminium de 
Gréce S.A., had a $6 million investment 
program underway to increase production 
and loading facilities to 2 million tons per 
year by 1975. The investment included a 
beneficiation plant. Parnassos' proven re- 
serves were reported at 70 to 80 million 
tons. Elikon Bauxite S.A. had a $3.4 mil- 
lion investment program to raise annual 
output from the present 350,000 tons to 
500,000 tons of bauxite by the end of 1971. 
Eleusis Bauxite S.A. (Skalistiris) improved 


its facilities by building a 1,000 ton-per- 
hour-capacity loading jetty at Aghia Mari- 
na costing $530,000, and expanding the 
capacity of its Itea loading jetty to 600 
tons per hour, at a cost of $350,000. Eleu- 
sis reported discovery of new bauxite de- 
posits at Elatia, Locris. 


The International Finance Corporation 
(IFC) of the United States and Péchiney 
of France (majority stockholder of Alumin- 
ium de Grèce S. A.) concluded financing 
arrangements for a $26 million expansion 
of the Greek alumina-aluminum smelter at 
Aspra Spitia, Dhistomon. The project was 
completed at the end of 1970. The plant's 
production capacity will be increased from 
the present estimated 250,000 tons of alu- 
mina and 75,000 tons of aluminum per 
year to between 450,000 and 475,000 tons 
alumina and 90,000 tons aluminum. Of 
this total, about 260,000 tons of alumina 
will be exported. As a result of this expan- 
sion, Greek production of alumina and 
aluminum should reach record levels in 
1971 and again in 1972. Preliminary figures 
showed 1970 production of alumina in- 
creased 9 percent over 1969 to 312,520 
tons, and aluminum increased about 5 per- 
cent to 87,481 tons. Heavy domestic de- 
mand for aluminum in 1970 reduced the 
quantity exported; however, the expected 
rise in output in 1971 should improve the 
state of aluminum exports. Greece im- 
ported about 2,500 tons of aluminum in 
1970. 


Greek consumption of aluminum in 1970 
increased 48 percent over 1969 to a record 
high of 29,000 tons. Heading the field of 
aluminum consumers were the electrical 
industry, the building industry, and, to a 
lesser extent, the packaging industry. Vio- 
halco-Cables S.A. and Viohalco Aluminum, 
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S.A. formed ELVAL Greek Aluminum In- 
dustry S.A. and announced plans to estab- 
lish an $8 million factory at Levádhia to 
produce 35,000 tons of flat aluminum 
products annually. 

Government negotiations with a private 
Greek investor to develop a major in- 
dustrial complex including alumina-alumi- 
num facilities were climaxed by signing an 
agreement and posting $7 million in per- 
formance bond deposits. The agreement 
called for building a 500,000-ton-annual- 
capacity alumina plant and a 160,000- 
to 350,000-ton-annual-capacity aluminum 
plant at Megara. Construction was to be 
completed 7 years from the effective date 
of the agreement. 

Chromite and Nickel.—Eleusis Bauxite 
S.A. conducted intensive exploration of 
low-grade chromium-nickel lateritic ore de- 
posits in Central Euboea. Following com- 
pletion of topographic and geological sur- 
veys, the company began exploratory 
drilling operations. By mid-1970, seven 
drills had penetrated a total of 5,000 me- 
ters. Core samples indicated the Euboea 
ore deposits contained approximately 39 
million tons of ore of a lower grade than 
those already developed at  Larymna 
Vrsakia, where reserves of 38 million tons 
have been proven. The company was con- 
sidering testing a hydrometallurgical proc- 
ess for treating the Euboea ores. Labora- 
tory tests produced nickel sulfide grading 
40-percent nickel. 


An expansion program, to triple present 
nickel production capacity and install an 
electrolytic unit was planned at the Lar- 
ymna nickel mining and smelting project 
of Mining and Metallurgical Company of 
Larymna (LARCO). In 1970 LARCO in- 
vested about $14.6 million for improve- 
ments at its Larymna plant, its existing 
underground mines at Agios Ioannia, Lar- 
ymna, and its new open pit mines at 
Psachna, Evvia. Planned expansion of these 
facilities were expected to be completed 
between 1973 and 1974. The Greek nickel 
industry produced 8,642 tons of pure 
nickel as ferronickel in 1970, compared 
with 5,644 tons in 1969. In 1970 LARCO 
exports of ferronickel (7,210 tons nickel) 
to hard currency countries earned $45 mil- 
lion, or $13 million more than in 1969. 

At yearend, negotiations were in progress 
for the establishment of another nickel re- 
finery in Greece. The new refinery would 
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have a capacity of 15,000 tons of nickel 
per year and use a chemical process devel- 
oped in Greece and presently used in 
other European countries. Two or 3 years 
wil be required to develop the mining 
and refining operations. 

Copper.—Deposits containing 150, 000 
tons of 3 percent copper ore were proven 
at Stavros in the Chalkidiki peninsula. A 
zone of copper-bearing mineralization was 
also identified at Kirki; however, its quan- 
tity and grade were not determined. 

Iron and Steel. — The Serifos iron mines 
suspended operations during the year be- 
cause the quality of ore was unsatisfactory 
for use in the Halyvourgiki smelter. Pre- 
liminary surveys indicated iron ore reserves 
on the island Thasos at 8 million tons, 
with an additional 4 million tons proba- 
ble. 


The United States Steel Corp. made a 
feasibility study on projected expansion of | 
the Hellenic Steel Co.'s mill at Thessaloniki. 
The information developed was for use in 
Greek-Japanese negotiations for expansion 
of the Thessaloniki mill. Initial talks were 
held in Japan in early 1970, and an agree- 
ment in principle was announced in Janu- 
ary of that year. The agreement included 
the following: Establishment of a hot-roll- 
ing facility with a production capacity of 
1.5 million tons per year; expansion of a 
cold-rolling mill; establishment of a steel 
mil with a capacity of 300,000 tons per 
year using electric arc furnaces; long-term 
supply of raw materials from Japanese 
firms; Japanese technical assistance in de- 
sign, construction, and operation of new 
units; and the supply of equipment for 
the project. The British firm of L.H. Man- 
derstam and Partners, Ltd., completed a 
feasibility report on the domestic steel in- 
dustry for the Greek Government in 1970. 
The report covered a number of elements 
including optimum location of the new fa- 
cility, with special consideration of Volos 
and Thessaloniki as priority sites. Al- 
though there was no official announcement 
on the conclusions of the report, it was ex- 
pected that it would guide government 
policy regarding the iron and steel indus- 
try. 

Uranium.—The Greek Institute of Geol- 
ogy and Subsoil Research announced the 
discovery of a uranium deposit in the 
Vathi District near Kilkis in Northern 
Greece. The deposit, located in a volcanic 
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formation covering an area of about 50,000 
square meters, was reported to average 100 
grams of U3Og per ton of ore. The results 
were based on 1,300 analyses of surface 
samples and three test drillings. The 
United Nations Development Program 
Council approved a program for prospect- 
ing uranium deposits in central and east- 
ern Macedonia and in Thrace. Funds for 
conducting the work were to come jointly 
from the United Nations ($331,000) and 
the Greek Government ($226,000) . 

The capacity of the nuclear reactor op- 
erated by Democritus Nuclear Research 
Center to produce radioactive isotopes was 
being expanded. Democritus supplied 75 
percent of the Greek demand for isotopes 
in 1970 and expected to supply 95 percent 
within 3 years. 


NONMETALS 


Asbestos.— An agreement to mine depos- 
its and process asbestos at Zindanion, near 
Kozani, in northwestern Greece, was signed 
between the Greek Government and the 
U.S. Cerro Corporation. The agreement 
called for expanding present installations 
and beginning work on a new plant 
within 24 months. The plant will process 
700,000 tons of asbestos-bearing ore, yield- 
ing 40,000 tons of asbestos fiber per year. 
The first phase of the enterprise, expected 
to be completed in early 1971, consisted of 
exploration, processing studies, and equip- 
ping an existing pilot plant. The second 
phase, expected to begin no later than 
January 1972, will be to establish a plant. 
The Zindanion asbestos deposit has re- 
serves estimated at 50 million tons. It was 
the only known asbestos deposit in Greece 
in 1970. 

Cement.—Greek cement production in 
1970 was 4.9 million tons, compared with 
4.8 million tons in 1969. Local cement con- 
sumption totaled 4,556,500 tons in 1970, 
compared with 4,257,000 tons in 1969. Ce- 
ment exports in 1970 amounted to 371,165 
tons, compared with 618,302 tons in 1969. 
The decline in exports was caused by in- 
creased local demand for cement. The in- 
dustry announced several expansion plans 
aimed at increasing production to 8 mil- 
lion tons per year. The General Cement 
Co. S.A. announced expansion plans cost- 
ing $17 million over a 3-year period begin- 
ning in 1970. The project included instal- 
lation of a 2,500-ton-per-day-capacity rotary 
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kiln at the Volos plant, expansion and 
modernization of the Drapetsona plant, 
and expansion and improvement of the 
firm's distribution centers at Thessaloniki, 
Rion, and Herakleion. In September 1970, 
a new _ 100-ton-per-hour-capacity cement 
grinding mill (supplied by F.L. Smidth of 
Denmark) was put into operation at the 
Olympos works in Volos, and a new 2,000- 
ton-per-day-capacity rotary kiln (supplied 
by Fives Fille Cail of France) was ex- 
pected to go into production in the fall of 
1971. At that time, Olympos works annual 
capacity will reach 2 million tons, and the 
firm's overall capacity will increase by 
850,000 tons, to about 3 million tons. In 
November 1970 the company announced 
that it began production of white cement 
by its new patented method. The Titan 
Cement Co.’s planned $10.7 million expan- 
sion and modernization of its plant facili- 
ties at Elefsis and Thessaloniki were ap- 
proved by the Greek Government. The 
program will increase total annual produc- 
tion capacity from 1.8 million tons to 2.8 
million tons. 

Fertilizers and Fertilizer Materials.— The 
Greek fertilizer industry continued expan- 
sion of existing plants and started con- 
struction of new plants in order to 
maintain self-sufficiency and to diversify 
fertilizer types. Nitrogenous Fertilizers In- 
dustry, S.A. awarded construction contracts 
for a 50,000-ton-per-year ammonium nitrate 
plant and an additional 40,000-ton-per-year 
nitric acid plant at Ptolemais. 


Aghia Marina Chemical Corp. planned 
to start operating its fertilizer complex at 
Stylis in 1972. The complex will be com- 
posed of a 247,500-ton-per-year nitric acid 
plant, a 165,000-ton-per-year ammonium 
sulfate nitrate unit, a 115,500-ton-per-year 
ammonium nitrate unit, and a 594,000- 
ton-per-year complex fertilizer unit. 


Phosphoric Fertilizers Industry Ltd.’s 
plant at Nea Karvali will produce complex 
fertilizers containing nitrogen, phosphous, 
and potassium in the following ratios: 
8:8:8, 8:16:16, 12:12:12, 11:15:15, 12:12:17, 
and 15:15:15. The plant was designed to 
manufacture ammonium sulfate and single 
superphosphate fertilizers. As an alterna- 
tive to current complex fertilizer produc- 
tion, 198,000 tons per year of granular am- 
monium sulfate and 50,000 tons per year 
of triple superphosphate were to be manu- 
factured at the plant. These alternative 
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fertilizers were to be manufactured with- 
out any change to the existing plant. 
Magnesite.—During 1970, Greece pro- 
duced 755,176 tons of crude magnesite, 
57,338 tons of caustic calcined, and 219,366 
tons of dead-burned magnesite; the respec- 
tive figures for 1969 were 570,725 tons, 
51,114 tons, and 168,518 tons. Exports of 
dead-burned magnesite in 1970 amounted to 
$18.9 million, compared with $12.7 million 
in 1969, $10.3 million in 1968, and $4.9 
milion in 1967. Known magnesite re- 
sources were estimated at 30 million tons. 


The Société Financiére de Gréce, S.A. 
(SFG) , one of the major producers of raw 
and dead-burned magnesite, has extensive 
mining properties at Mantoudi, Evvia. In 
1963, the firm began producing dead- 
burned magnesite at an annual capacity of 
9,790 tons. Through a series of expansion 
programs and capital investments, it in- 
creased its annual capacity to 210,000 tons 
in 1970. When the new kilns are com- 
pleted, sometime in 1972, total annual ca- 
pacity will be about 320,000 tons of 
dead-burned magnesite. In June, a 
100,000-ton-per-year-capacity magnesite ore 
benefication plant, which raised the capac- 
ity of Greece’s ore benefication facilities to 
a total of 450,000 tons per year, was put in 
operation at Mantoudi. In September 1970, 
the firm obtained Government approval to 
invest $10.9 million in its Evvia mines to 
(a) expand, modernize, and complete in- 
Stallations of the magnesite mines at a cost 
of $5.9 million and (b) establish by 1975 
a $5-million plant at Mantoudi to manu- 
facture magnesite refractory bricks under 
foreign technical expertise (Didier Werke 
A.G. of Wiesbaden). Annual production of 
the plant, the first one to be established in 
Greece, will be 34,000 to 39,000 tons of re- 
factory bricks. Macedonian Magnesite S.A., 
an affiliate of SFG, continued expansion of 
its facilities in the Ormylia area of Chalki- 
diki, where a magnesite dressing plant was 
under construction. The plant has a 
planned annual capacity of 120,000 tons. 
New loading facilities and a new rotary 
kiln for producing dead-burned magnesite 
were planned; the kiln will have an annual 
capacity of 40,000 tons. Investments were 
estimated at $3 million. 

Eliniki Lefkolithi (Hellenic Magnesite) , 
which operated magnesite mines at Yerak- 
ini, Chalkidiki, planned to complete a $2.8 
million expansion program by 1972. Its 
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new 45,000-ton-per-year-capacity rotary kiln 
was to go into production by mid-1971. 
This will increase the company’s annual 
capacity to 65,000 tons of dead-burned 
magnesite. 

In April 1970, the U.S. firm General Re- 
fractories took control of the General Min- 
ing Co. from the German concern F. 
Krupp. Under Krupp control, the company 
had produced raw and caustic calcined 
magnesite at Kalyvia, Chalkidiki, since 
1965. General Refractories also controls the 
Magnomin firm, which operated magnesite 
mines at Vavdos, Chalkidiki, and produces 
55,000 tons of dead-burned magnesite per 
year. 

Mining, Trading, and Manufacturing 
Ltd. were planning production of dead- 
burned magnesite on Euboea in 1971. A 
50,000-ton-per-year rotary kiln was under 
construction, and an ore dressing plant was 
planned. 

Salt.—An agreement was reached for 
participation of the United Nations Inter- 
national Bank for Reconstruction and De- 
velopment in the Nevros-Livanos Messolon- 
ghi salt-soda ash chemical complex. The 
funds were to help finance the first phase 
of the project to produce 600,000 tons of 
ammonium chloride and 60,000 tons of 
soda ash per year by 1972. 


MINERAL FUELS 


Lignite.—The Greek Public Power Corp. 
(PPC) and other small independent power 
producers have placed increased demands 
on the country’s lignite industry by ex- 
panding the country's power network. 
Planned power projects (1970-74) in- 
cluded lignite-fired stations with a total ca- 
pacity of 502 megawatts. Forecast total 
power output of 15,840 Gigawatt-hours 
(GWH) for 1974 will include 6,271 GWH 
(39.6 percent) from lignite-fired units. To 
date, lignite development has kept pace 
with the country’s ambitious electrification 
program. Greece produced 7,858,000 tons of 
lignite in 1970, compared with 6,734,000 
tons in 1969. The principal lignite fields 
and power stations were at Ptolemais, in 
northwestern Greece (opencast mines), 
Aliveri on Evvia (underground mines) , and 
at Megalopolis, in the central Peloponnesus 
(opencast mines). At Aliveri, lignite mines 
supplied two 40,000 kilowatt units out of 
a total 380,000 kilowatt capacity thermal 
station (the remaining units were oil 
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fired). Since beginning operations in 1951, 
half of the 20 million tons of lignite re- 
serves at Aliveri have been mined. In Meg- 
alopolis, a new lignite-fired power station 
consisting of two 125,000 kilowatt units 
went into operation in November 1970. 
The station was to use 4.4 million tons of 
lignite per year. Development of the 360- 
million-ton opencast lignite field began in 
1968 when a stock of 700,000 tons was 
created. At Ptolemais, a French contractor 
began construction of the fourth 300,000- 
kilowatt, lignite-fired unit in 1970. The 
unit was scheduled for operation at the 
end of 1972, along with the Kardia lignite 
mine. Annual output of lignite at the Kar- 
dia mine was planned for 5 million tons, 
eventually reaching 8 million tons. 

Newly discovered lignite deposits in the 
Ptolemais and Megalopolis districts were 
proven to contain 840 million tons, with 
probable reserves estimated at 2 billion 
tons. About 4 billion cubic meters of peat 
were estimated at Philippi. 

Petroleum.—Greek offshore petroleum 
exploration gathered momentum during 
1970. Texaco completed the first deep well 
in Greek waters, about 45 miles southwest 
of Salonika, in the Gulf of Thermaikos. 
The Minister of Industry stated that some 
natural gas was located at a depth of 3,660 
meters. A second evaluation well was being 
drilled. ‘Texaco signed its second agreement 
in mid-1970 for exploration rights in a 
1,000-square-kilometer area between Thasos 
Island and Lemnos Island, in the northern 
Aegean Sea. The company was to be 
granted oil drilling concessions on land 
and in the sea near the islands of Chios 
and Lesbos, in the east Aegean Sea. Esti- 
mated cost of this work is $3,350,000. An- 
Car Oil Co. (Boston, Mass) was granted 
concessions in  mid-1970 over a  5,000- 
square-kilometer area off the islands of 
Zante and Cephalonia and off the main- 
land of Kyllene. C.K. Petroleum Inc. 
(U.S.A.) reached agreement with the 
Greek Government for exploration rights 
in the north Ionian Sea around the islands 
of Corfu and Paxoi, and part of the 
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northwest mainland in Epirus. The Greek 
Institute of Geology and Subsurface Re- 
search carried out exploratory work in 
southern Greece. The deepest well drilled 
by the Institute was 6,000 feet. 

Although considerable effort was ex- 
pended to discover oil in Greece, the re- 
sults have been negligible. Greece imports 
all of the crude oil which it refines. The 
Government-owned refinery at Aspropyrgos 
(operated by Stavros Niarchos) and the 
Esso-Pappas refinery at Thessaloniki proc- 
essed 5,010,000 tons of crude imported at 
a cost of $183.3 million in 1970. The coun- 
trys current product requirements are well 
in excess of the refinerys' present capacity, 
thus indicating the country's need to ex- 
pand its refinery capacity. A major step 
was taken in this direction when the 
Greek Government obtained signed agree- 
ments from two firms (Onassis and Niar- 
chos) to construct and enlarge refinery ca- 
pacities. The agreement with Onassis 
called for the construction of a large in- 
dustrial complex at Megara on the Bay of 
Salamis. Nucleus of the complex will be a 
major refinery targeted for 1973. Its initial 
capacity will be 7.5 million tons per year, 
and there is the possibility of increasing 
this to 10 or 12 million tons later. The 
agreement with Niarchos was to enlarge 
the present refinery at Aspropyrgos near 
Athens from 1.8 million tons per year to 
4.5 million tons within 2 to 7 years. The 
new schemes will raise Greek refinery ca- 
pacity to 11 million tons per year by 1973 
and 14.5 million or more by 1977. Tenta- 
tive projects include a new 1.5-million- 
ton-per-year refinery to be built by Greek 
Naptha S.A. in the Piraeus area, and the 
planned expenditure of $3 million on re- 
finery improvements by Esso-Pappas in the 
near future. 

The Onassis-Niarchos projects both pro- 
vide for development of lubricating oil 
plants. Onassis would be entitled to build 
a $20 million lubricating oil plant for 'ex- 
port purposes, and Niarchos’ investments 
would include a 100,000-ton-per-year lubri- 
cating oil plant. 


The Mineral Industry of Hungary 


By Joseph B. Huvos 


Hungary produced few minerals; only 
bauxite was important by world produc- 
tion standards in 1970, with about 4 per- 
cent of the world total. The production of 
mineral fuels, and iron and steel was im- 
portant only for Hungary’ domestic 
economy. Large imports were needed to 
satisfy demand for most minera] commodi- 
ties except bauxite and low-rank coals. 

Major events in 1970 included commis- 
sioning the expansion of the Almásfüzitó 
alumina plant; start of construction on a 


major nitrogen fertilizer project at Pétfür- 
dó; commissioning the extension of a ni- 
trogen fertilizer plant at the Tisza chemi- 
cal combine; completion of a superphos- 
phate production plant and a granulating 
plant at the Tisza chemical works at Szolnok 
and construction of a sulfuric acid plant at 
the same location; further increases in the 
share of oil and gas as a source of energy 
in the country; and construction of an 
ethylene plant at the Lenin City formerly 
called Tiszaszederkény Chemical Combine. 


PRODUCTION 


Production of coal, Hungary's most im- 
portant mineral commodity, increased 
slightly; lignite accounted for the increase. 
Bituminous and brown coal output were 
practically unchanged. The production of 
bauxite, Hungary’s most important export 
mineral, increased only slightly. Nitrogen 


fertilizer production continued to increase 
substantially. The increase in crude oil 
production was about 10 percent, and the 
increase in natural gas production was 
more important. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 


Table l.-Hungary: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Aluminum: 
e m gui tei Acc a cC thousand tons 1,959 1,935 2,022 
U ccu lume h A E do- 381 408 441 
Metal including secondar⁊ 2-2 -- 2 22-2 L Lll eee eee 63,088 64 , 463 66,029 
Copper: 
Mote output, metal content L2 ee eee NA 1,000 1,000 
etal: 
Smelter, primar NA 1,000 1,000 
Refined including secondary r 11,400 10,900 11,200 
CDI E RAE i ee eine ea 8 troy ounces. . 820 820 820 
Iron and steel 
Ion ore ß ie nua ds eai Lui thousand tons. . 638 681 629 
Pig iron and ferroalloys: 
Pig iron for steel do 1,625 1,735 1,798 
Pig iron for foundr ies do 18 2 
KerroalloyB.c-. ss 8 a 18 14 9 
Bee Sh la ye SUERTE kk EUR NE EN re do- 1.656 1,767 1,881 
Crude 8060]. Los i dno ⁰dqms ⁰ LO ie, do 1 2,909 „031 3,110 
Steel semimanufactures rolledccdlddd d do 1,983 2,020 2,038 


See footnotes at end of table. 
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Table 1.—Hungary: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity ! 1968 1969 1970 » 
METALS—Continued 
Lead: 
Mine output, metal content e. ..... LLL LL LLL eee 1,000 1,000 1,785 
Metal refined, secondary 9..................... „ 1,000 1,000 720 
Manganese ore 5.-2-.2- 242 ⁰fx¼ . sec thousand tons.. e 156 156 69 
Silver IR EA Ie Ne ( ERN, thousand troy ounces.. 6 6 6 
inc: 
Mine output, metal content LL LL LLL LLL lll Ll... 8,500 4,800 4,800 
Smelter, second ««cõ«õ«½ LL wen NA NA 740 
NONMETALS 
cane < Hydraul ß cece tice oss thousand tons.. 2,801 2,564 2,771 
Beten E EA ANTEN IRE do- r 60 57 106 
Kaolin, crude and washeedqdddw do r 63 60 72 
Fertilizer materials manufactured: 
Nitrogenous: 
, ß e dcus do 1,196 1,464 1,708 
Nitrogen content t do 245 300 350 
Phosphatic: 
ross weighuũwTUun:eiT˖iT˖n do.... 846 917 900 
Phosphorus pentoxide content do.... t 156 170 167 
Limé calcined mts oa eee caes ut do- 733 691 652 
Pyrite: 
Gross hh ³ 8,000 4,000 6,500 
Sulfur eentennnnnddddtdddd eh eee cedecsue 1,200 1,600 2,600 
Stone: 
bee ß . denen thousand tons 637 629 697 
ILims tons eeccte oeee excuses do 5, 670 5,241 e 5,500 
1 TOR UCM OPENS SEO OR T E E E Ne eo do.... r 38 2 12 
Sulfur: 
Elemental, byproduct................-.-. LLL LL LLL Lll eee r 2,894 2,526 e 2,500 
Sulfuric acid)... . thousand tons 446 454 457 
J ͥͥͥͥ ⁰u t...... ECL LUE NA NA 16,149 
MINERAI FUELS AND RELATED MATERIALS 
r ³ðAA mor NA NA 4.151 
Coal: 
Bitumimnous cocco en thousand tons 4,242 4,188 4,151 
JJJ%%%%CCõö%oC%o0ooã005öde%4%¹ͤ%/dddſſ ae tee ÉL ĩͤ 8 o..-.. 19,881 19,396 19,008 
Iͤĩ;ẽo!³ teu Ead eee nue tu iE E 0..-- 8,090 2,969 4,671 
///%C˙—d? x y do 27,218 26,498 21,830 
Coke: 
%%% ³oAuluõͥ ³⁰ã AAA lcm cawene do 500 512 657 
Other bituminous coal coke...............................- 0-..- 708 704 509 
Brown coal semicoke. .......--.-.-..---------------------- EIE 17 x 825 
D!!! cele 32ͤĩͤĩꝛð é .. 8 do 1,220 1,216 1,166 
Evel PF. ³ y O...- 1,288 1,310 1,463 
oe “Manuf etre... million cubic feet.. 20, 235 20, 694 NA 
Natural, marketed... ae do.... *94,890 114,242 122,506 
Natural gas liquids: 
Natural gasoline.....................- thousand 42-gallon barrela. . 527 527 466 
Liquefied petroleum gas do.... NA NA 854 
Petroleum: 
Crude: 
As re porte thousand tons. . 1,807 1,754 1,9837 
Converted........................ thousand 42-gallon barrels.. 13,787 18,883 14,780 
Refinery products: 
Gasoline including naphtha............................ do 6,197 5, 286 5, 879 
HE ↄ ⁰² ;. yyy e E do 31 4 
Distillate fuel oil... . exezetu c do.... 10,877 11,377 12 ,88% 
Residual fuel oll do.... 18,114 13,826 16,752 
Ulf ruo LIS cete t ea ccs 979 1,134 1,166 
Liquefied petroleum gas do.... NA NA 690 
Asphalt and bitumen do- 3,448 NA 2,888 
OUNCE sii ꝛĩ]ðſyy ð—-y ß k y do- NA NA 1,992 
Refinery fuel and losses do NA NA 2,824 
777ôö%Ü%do⁸1qùé ³¹w¹¹¹.¹1Ü . ow ⁰⁰ E do NA NA 44, 482 
e Estimate. P Prelimin r Revised. NA Not available. 


1 In addition to the commodities listed, gypsum and additional 


types of crude construction materials such 


as common clay, and sand and gravel are produced, but available information is inadequate to make reliable 


estimates of output levels. 
2 Ore containing less than 35 percent manganese. 
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TRADE 


In 1969 the pattern of Hungary's foreign 
trade in mineral commodities did not 
change substantially. The country im- 
ported most of its mineral requirements, 
such as nonferrous base metals, iron ore, 
high-rank coal, coke, and crude oil. Baux- 


ite, alumina, manganese ore, and various 
semimanufactured products were exported. 
Hungary's principal trading partners were 
the U.S.S.R. and other Communist coun- 
tries, which provided most of the fuel, 
iron ore, and metals. 


Table 2.—Hungary: Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


1968 


1969 Principal destinations, 1969 2 


METALS 
Aluminum: 


3 665,355 ? 656,111 


Poland 96,544; West Germany 
80,001; Austria 6,646 


Oxide and hydrox ide 3 361,161 ?*383,470 US. S.R. 169 ,200; Poland 140, 150; 
Austria 30, 863. 
Metal and alloys: 
8 ͥ½ .... 5,707 9,404 Italy 5,146; West Germany 2,733. 
Unwrought.--—.... 22922292 como 347,529  ? 41,050 120 026; France 5,094; Iceland 
Semimanufacture s 3 4,711 3 4,581 Turkey 420; Italy 278; United 
Kingdom 236. 
CLR oxide and hydroxide. ............... 105 110 All to Yugoslavia. 
opper: 
Ore and concentrate 1,078 1,059 All to Poland. 


Metal and alloys: 
Serap - aconbcr ] my 8 


Iron and steel: 


Sr ( eet cece thousand tons 

Pig iron and ferroalloys do.... 

Steel, primary form do.... 

Semimanufactures Lema EMI Ed do.... 
Lead: 


Ore and concentrate 


r 4,707 6,014 


West Germany 4,722; Austria 
1,013 


1,214 1.522 West Germany 1,351; Poland 149. 
45 46 Mainly to West Germany. 
467 418 Austria 12. 
4179 4174 Turkey 75; Austria 27. 
4519 4700 West Germany 89; Italy 48; 


Poland 46; Yugoslavia 45; 
U.S.S.R. 40. 


Belgium-Luxembourg 3,099; 
West Germany 1,137. 


Metal and alloys, all form 1,060 4,515 Denmark 8,756; Italy 682. 
Manganese ore and concentrate 5,852 13,380 West Germany 12 ,876; Italy 504. 
Nickel and alloys, all form 289 494 West Germany 401; Belgium- 

Luxembourg 40. 
Platinum group and silver, waste and sweepings 
value, thousands. . $881 $235 All to West Germany. 
Tin including alloys................. long tons un 151 Denmark 106; West "Germany 45. 
2 annum Dep NNMERO MEN 300 409 All to Turkey. 
inc: 

Ore and concentrate 6,023 6,639 All to Poland. 
od Metal and alloys, all form 8 199 All to Belgium- Luxembourg. 

er: 

Ash and residues containing unspecified non- 

ferrous metals. 9,594 10,071 West Germany 4,535; Italy 3,866. 

Nonferrous metals not further described 1,059 881 Mainly to Poland. 

NONMETALS 
Cement, hydraulic__.__-___________..________- $212,963 3 144,449 Yugoslavia 130,546. 
Clays and products: 
Crude, bentonite. ....... 2. 2 2 2L 22 Lee r 20, 735 24,226 Poland 2,850; Sweden 861. 
Products: 
Refractory, fire brick gk 319,080 319,700 NA. 
Nonrefractor / 222.2. 22 5,891 8,079 All to Yugoslavia. 
Diamond, gem and industrial 
value, thousands $40 


Diatomite and related materials. ..............- 
Fertilizer materials manufactured, all types 
Pigments, mineral, natural, erude . 
Sodium compounds n. e. s. , caustic sda 
Stone, sand and gravel: 

Dolomite 


Quartz and quartzite___.__._.____._________. 
Sand excluding metal bearing 
Sulfur, elemental 


See footnotes at end of table. 


3,780 
3 139,761 


3,957 
3 140,371 
S 35 
2,611 2,400 


Italy 1,563; Sweden 1,471. 
NA 


All to Yugoslavia. 
All to Turkey. 


$35 $29 NA. 
64,059 71,270 Allto Yugoslavia. 
14,895 24,190 Do. 

NA ,500 Do. 
14,031 16, ,516 


Do. 
— 826 All to Austria. 
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Table 2.—Hungary: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 2 
NONMETALS—Continued 
Other: 
Gülle 8 5,141 7,079 All to West Germany. 
Slag, dross and similar waste, not metal 
besHhg. uu enceeccc xU ELE E as Ex 9,014 All to Austria. 
MINERAL FUELS AND RELATED MATERIALS 
Hon ðâ ieee uer ceu le 190 82 All to Poland. 
Coal, brown. ._.....-.---__-.---.---- eee eee 361,088 ?154,606 NA. 
Coke from bituminous coal...................-. 3 180,270 *180,11^ NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 2,057 2,171 Austria 2,166; Yugoslavia 11. 
Refinery products: 
Gasoline- -------------0---- do.... 22,073 3 2,533 Austria 1,308. 
Distillate fuel oil. .............- do.... 271,791 3 1,858 Ne Ce any 839; Switzerland 
Residual fuel oil................ do.... 238,727 33,189 Austria 1,449. 
Duoricants VVV do- 3 166 3 266 Yugoslavia 85; Austria 26. 
er: 
Mineral folly and wax....... do 28 84 Italy 10; Austria 8; Switzerland 6. 
Liquefied petroleum gas..... do.... 26 a 
Nonlubricating oils n. e.s . do 295 269 All to Austria. 
Unspecified do 613 356 Austria 193; West Germany 95; 
Yugoslavia 68. 
Crude chemicals from coal, oil or gas distillation. . 8,416 4,270 Yugoslavia 3,035; Italy 1,285. 


r Revised. NA Not available. 

! Compiled from official Hungarian trade returns (items indicated by footnote 3) and import data of selected 
trading partner countries (all items not specifically credited to other sources). 

2 All information on individual destinations are from import data or partner countries. In a number of in- 
stances, these figures total far less than officially recorded total exports. Destinations for remainder of quantity 
exported are not available. 

3 Official Hungarian export figure. 

Data from United Nations Economic Commission for Europe. Quarterly Bulletin of Steel Statistics for 
Europe. V. 22, No. 4, New York 1972, E ell. 

5 In addition to information given on destinations by individual product, Poland reportedly received approxi- 
m 1,289 pe em of producta and the U.S.S.R. received 199,000 barrels of products (distribution by pro- 

uct not repo ; 


Source: Official trade returns of Hungary, Poland, and the U.S.S. R., and 1968 and 1969 edition of Statistical 
Office of the United Nations. Supplement to the World Trade Annual. V.1 (East Europe). Walker and Com- 
pany, New York, 1970 and 1971. 
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Table 3.—Hungary: Imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 * 
METALS 
Aluminum: 
Bauxite and concentrate 4,541 4,874 All from Yugoslavia. 
Oxide and hydroxide...................... 10,942 29, 146 France 28,868; Yugoslavia 608. 
Metal including alloys, all forms 372, 116 3 66, '500 U. ur .R. 26,500; Yugoslavia 745; 
ance 
Chromite so. ceo e ERE E I aD r 51,751 72,000 Turkey 66,000; U.S.S.R. 6,000. 
Copper metal including alloys, all forms 318,239 319,165 U.S.S.R. 13, 800; Helium [user 
bourg 1, 564; Italy 1,028. 
Iron and steel: 
Iron ore thousand tons.. 2,830 42,914 U.S.S.R. 2,780. 
Pig iron, ferroalloys, and similar materials ; 
do.... 4 285 4245 U.S.S.R. 230; Spain 8; Austria 7. 
Steel, primary form do 4 408 4299 NA. f 
Semimanufacture s do 4 509 4572 U.S.S.R. 459; Austria 44; Italy 
88; West Germany 29. 
Heu: 
22 03 31,926 38,824 France 2,020; Austria 1,424. 
‘Metal including alloys, all form 12,977 113,833 U.S.S.R. 10, 500; Denmark 99; 
United Kingdom 97. 
Magnesium metal unwrought. ...............- 802 301 All from U.S.S.R. 
Manganese ore and concentratees dt 297 All from Netherlands. 
Mercur 76- pound flasks 2,495 1,857 Spain 1,016; Italy 841. 
Molybdenum including alloys, all forms 174 6 Austria 4; United Kingdom 2. 
Nickel including alloys, all form 122 147 United Kingdom 45; West 
Germany 30; France 28. 
Platinum group including alloys 
value, thousands 51,029 $342 West Germany $297; 
Switzerland $31. 
Silver including alloy do.... $947 $68 West Germany $54. 
Tin including alloys................ long tons. 31 ,263 31,389 Netherlands 515; Denmark 24. 
Zines (Ü A 86 2,496 1,726 Italy 1,620; West Germany 106. 
nc: 
J ———— 387 1,207 Yugoslavia 987; France 220. 
o5 Metal, Mert... e aee 318,228 320,247 U.S.S.R. 7,900. 
er: 
Ores and concentrates of ferroalloying 
f ³ĩðV.ᷓ¹A we mue cei was 383,276 291,861 NA. 
Metals including alloys: 
Metalloids..................-.......- 2 6100 France 100. 
Base metals n. es 82 80 Belgium-Luxembourg 49; United 
Kingdom 26. 
NONMETALS 
Abrasives, natural, n.e.s., grinding and polishing 
wheels and stones. 417 287 Austria 158; West Germany 63. 
% ³˙’Üwꝛ¹·˙ ͤü!C—gu—ʃt 8 r 14,077 14,695 U.S. S. R. 14,400; Canada 295. 
Barite and wither ite 4,090 18,762 Yugoslavia 17,542. 
Borates, crude, naturallll 7.850 5,725 All from Turkey. 
Cement, hydraulic..............- thousand tons 3 509 3620 U.S.S.R. 586. 
Clays and products: 
Ki eee sees ok eee eae A d $68,149 391,377 NA. 
icr) Tr" 312,497 314,238 NA. 
// un ⅛˙ůw' uda 3 71,119 70,158 NA. 
// ĩ²˙·A T 2,504 12,488 Italy 4,770; Yugoslavia 3,977. 
Diamond, gem and industrial 
value, thousands $635 $83 Belgium-Luxembourg $34; United 
Kingdom $28. 
Feldspar and fluorspar. ....................... 2,862 6,444 Yugoslavia 4,545; Norway 1,440. 
Fluorspar and cryolite. ........... 2.2222... - 90 1,100 All from U.S. .S.R. 
Fertilizer materials: 
Crude phosphatic. ......... thousand tons 3 499 3597 NA. 
Manufactured: 
Nitrogenous. .................- do s 503 5512 NA 
Phospha tic do 3147 3147 NA. 
Potassic......................- do.... 3 387 3457 NA. 
lr 8E E 1,834 Yugoslavia 1,017; Italy 817. 
Graphite, natural... ........ 2 2 LL. LLL ee 1,672 1,904 U.S.S.R. 1, 700; Austria 204. 
Magnesite, calcined. ...... 2. 2. ccc ccc --- 378,833 381,349 Austria 16,322: Turkey 1,000. 
Mica, Workedd—ꝛ . 12 16 Switzerland 14. 
Pigments, mineral, iron oxides and hydroxides. _ . 2,826 1,035 West Germany 566; France 469. 
Pyrite, gross weight IR thousand tons 3 148 3167 All from U.S.S.R. 
Precious and semiprecious stones, except diamond 
value, thousands. . $109 $110 Switzerland $93. 
Sand, industrial. ........... 2222. 2222-22. $53,748 332,417 NA. 
Sodium compounds, caustic sda 17,716 51,063 West Germany 36,513; Italy 5,552. 
Elemental. 3 246,494 195,094 U.S.S.R. 70, 700. 
Sulfuric aciiccak L2 clc cL .-- 3 44,812 61,623 U.S.S.R. 50,100. 
Tale and natural steatite.__._._._.._._._..____- 1,940 1,695 All from Austria. 


See footnotes at end of table. 
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Table 3.—Hungary: Imports of selected mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 : 
NONMETALS—Continued 
Other nonmetals n.e.s.: 
Crude: 
Meerschaum, amber, je. RE 65 All from Italy. 
,0)4, 1 MeL 918 490 All from West Germany. 
Oxides and hydroxides of magnesium, stron- 
tium and bariumnmnmnnn 50 239 All from United Kingdom. 
MINERAL FUELS AND RELATED MATERIALS 
bene 3 6,268 35,776 U.S.S.R. 4,415; Italy 1,281; 


Yugoslavia 945. 
Coal, anthracite and bituminous 7 
thousand tons.. 731,661 31,703 . 576; 


Coal briquet do.... 3 491 2 283 All from East Germany. 

Coke, all type do..... * 1,661 21,173 U.S.S.R. 563; Czechoslovakia 808; 
. Poland 274. 

Gas, natural...............- million cubic feet.. 737,063 27,068 NA. 

Petroleum 


Crude oil s. thousand 42-gallon barrels.. 323,682 327,617 U.S.S.R. 26,836; United Arab 
Republic 781. 
Refinery products: 


Gasoline 8 do- 3 617 3851 NA. 

Keros inne do- 3 786 3854 U.S.S.R. 826. 3 

Distillate fuel oil. .................. do 31,097 31,249 U.S.S.R. 1,144. ! 
Residual fuel oil.....................- do.... 22,218 32,399 U.S.S.R. 2,357. ! 
Lubricants... ....................- 0...- 3 67 365 NA. 

0) 1,1, MEINEN do.... 20 8 Netherlands 4. 

Crude chemicals from coal, petroleum or gas 
Giite EET eue 19 , 455 17,587 U.S.S.R. 16,600; Italy 542; West 


Germany 4465. 


r Revised. NA Not available. 

1 Compiled from official Hungarian trade returns (items indicated by footnote 3) and from export data of 
selected eh a partner countries (all items not specifically credited to other sources). 

2 The bulk of the information on individual source countries are from export data or partner countries. In 
a number of instances, these figures total far less than officially recorded total imports. Origins for remainder 
of quantity imported are not available. 

? Official Hungarian import figure. 

* Data from United Nations Economic Commission 'for Europe. Quarterly Bulletin of Steel Statistics for 
rie V. 22, No. 4, New York, 1972, p. cll. 

5$ Figures as presented in official Hungarian sources; may duplicate data on chromite and manganese ore 
from export statistics of trading partner countries presented elsewhere in this table. 

6 Partial figure, valued at US$33,000; an additional unreported quantity valued at $65,000 was imported, 
mainly from Belgium-Luxembourg. : 

? Data on source countries from United Nations Economic Commission for Europe. Annual Bulletin of Coal 
Statistics for Europe 1970. New York 1971, p. 80. 


s Converted from metric tons reported in original source as follows: 1968—3,222,000 tons; 1969—3,768,7'17 
tons. 


Source: Except where otherwise noted, official trade returns of Hungary, Poland and U.S.S.R. and Statistical 
office of the United Nations. 1968 and 1969 editions of Supplement to the World Trade Annual. V. 1 
(East Europe). Walker and Company, New York, 1970 and 1971. 


COMMODITY REVIEW 


METALS Detailed surveys showed deposits in the 
areas of Nyirád, Nagytárkány, Halimba, 
Iszkaszentgyórgy, Fenyófó, and Darvastó. 

Rehabilitation work was going on in 
some areas; open cast mines, when ex- 
hausted as in some parts of the Halimba 
basin, will be returned to grass or used 
for afforestation. 

The Hungarian Government is planning 
to expand its bauxite-alumina production. 
According to plans, alumina production 
will increase to over ] million tons per 
year by 1975.2 This will leave virtually no 
bauxite available for export purposes. At 


Aluminum.—In 1970 Hungary main- 
tained its position as a major European 
bauxite producer, with about 4 percent of 
world production. According to the 
1971-75 plan, bauxite production will in- 
crease by the end of the plan period 50 
percent, to about 3 million tons per year. 
For this purpose, the plan provides com- 
pletion of the Rákhegy II, Iza II, and Hal- 
imba III bauxite mines. 

Exploration for bauxite continued, and 
new deposits were found north of Nyirád. 
In the northern part of the Bakony moun- 
sn P ben hue zs N 197 5 5 (London). No. 5544, Oct. 27, 
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Ajka, trial operations are expected to 
begin towards the end of 1971 at the new 
alumina plant. Plant capacity wil] be 
240,000 tons per year.3 

Capacity of the Almäsfüzitö alumina 
plant was expanded in 1970 to 280,000 
tons per year, at a cost of more than $30 
million.“ 

There are plans for increasing present 
Hungarian aluminum smelter capacity in 
the next few years to about 90,000 tons 
per year.5 Further increases are not 
planned because of high power costs. (See 
Minerals Yearbook, 1969, Hungary—Baux- 
ite and Aluminum.) 

Some alumina is being processed into in- 
gots in the U.S.S.R. This raw aluminum is 
subsequently returned to Hungary for 
processing into semimanufactures. The alu- 
minum demand of the Hungarian alumi- 
num processing industry was 107,000 tons 
in 1970, and will be 166,000 tons in 1975.6 
According to Hungarian figures, the share 
of production going for export will rise 
from 42 percent in 1970 to 44 percent in 
1975. 

Aluminum industry expertise was ex- 
ported to India by the Hungarian Alumi- 
num Industry Planning Co. (ALUTERV). 
At Korba, in the state of Madhya Pradesh, 
ALUTERV experts are working on a 
200,000-ton-per-year alumina plant, based 
on local bauxite. A similar contract for 
Hungarian cooperation has been signed for 
an aluminum combine project at Koyna, 
with annual production capacities of 
100,000 tons of alumina and 50,000 tons of 
metal. 

Other foreign design projects are a 
250, 000-ton- per- year alumina plant for Ro- 
mania, a modernized alumina plant and 
semiplants in East Germany, and the ex- 
pansion of an alumina plant for West 
Germany.? 

Iron and Steel.—Ferrous metallurgy is 
the most important branch of the Hungar- 
ian metals industry. Sales for 1969, the last 
full year with available data, totaled about 
$833 million, as compared with only $163 
million for all other nonferrous metals. 
During the past decade, ferrous production 
rose 58 percent, and aluminum more than 
doubled. 

Shortage of ferrous raw materials con- 
tributed to higher costs in the Hungarian 
iron and steel industry There was a 
marked trend to restructure production to- 
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wards making quality products. There was 
a rapid increase in production of fine steel 
plate, cold-drawn steel wire (in particular 
high-tensile-strength wire) , cold-rolled steel 
band, and welded steel tubes. 

For the 1971-75 plan period, raw steel 
production, rolled goods, and steel tubes 
are slated to increase only by 30 percent.8 
There will be an acceleration in the out- 
put of alloyed products, fine-rolled prod- 
ucts, and cold-rolled plates. 

Two new steel rolling mills will be built 
at the Lenin steelworks at Diósgyór. East 
Germany will deliver the equipment for 
both plants in May 1971; the commission- 
ing of the 200,000-ton-per-year, plant is 
planned for June 1972. 

Other 5-year plan projects include a con- 
tinuous casting plant, a fine-wire line, and 
an iron casting plant for the Ozd Metal- 
lurgical works. 

The Sopron Iron Foundry was modern- 
ized in 1970; the expenditure was $10 
million. Capacity was raised to 18,000 tons 
per year. The equipment was from Fast 
Germany, the United Kingdom, and 
Hungary.’ 

Nonferrous Base Metals.—Hungary's 
only domestic nonferrous base metal source 
is the Gyöngyösoroszi mine. Complex ore 
veins are mined by the room and pillar 
method. Heavy media preconcentration 
and selective flotation are used to prepare 
copper, lead, zinc, and pyrite concentrates. 
About 1 percent lead and 3 percent zinc 
are in the ore.10 

Tin.—Hungary became a member of the 
International Tin Council in 1969. It con- 
sumed about 1,200 long tons of tin in that 
year. In 1968, 300 tons was used for 9,000 
tons of tin plate, 400 tons of solder, and 
300 tons of bronze and brass.11 

Uranium.—Exploration for uranium in 


Apr. 23, 1971, p. 


* Where necessary, values have been converted 
from Hungarian Forints (Fts) to U.S. dollars at 
the rate of FTs30 = US$1.00. 

Magyar Hirlap (Budapest). Aug. 2, 1970, p. 8a. 

5Dobos, G. Present Situation, Develo ment 
Trends of the Hugarian Aluminum In ustry 
AIME paper No. PRAE the Metallurgical Society 
of AIME, New York, 6. 

5 Metal Market. V. 77, No. 133, Dec. 


8, 197 
7 Népstabadság (Budapest). Timfóldgyár (Alu- 
8 American Metal Market. V. 18, No. 62, Mar. 


^ European Chemical News. 
1 


mina Plant). June 7, 1970, p. 9. 


31, 1971, p. 5. 

? Figyelo (Budapest). Mar. 4, 1970, p. 21. 

19 Bányászati és Kohászati Lapok, (Budapest). 
Bányászat (Mining). V. 104, No. 1, 1971, p. 28. 


11 Tin International. July 1970, p. 193. 
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Hungary started in 1954, when the Mecsek 
mountain deposits were discovered. The 
ore is found in irregularly shaped, discon- 
nected lenses, with an average thickness of 
3 feet and an area of 2,000 to 4,000 square 
feet. At present, the depth of the workings 
is 3,100 feet. An ore beneficiation plant 
was built in 1963 and produces a concen- 
trate containing 60- to 70-percent uranium 
oxide. Production figures have not been 
published. 


NONMETALS 


In 1970 Hungary was essentially self-suf- 
ficient in lime, clays, and bentonite. A 
number of nonmetallic minerals such as 
asbestos, cryolite, phosphate rock, salt, sul- 
fur, and pyrites had to be imported to 
meet all, or virtually all, of the domestic 
needs. 


Cement.—To ease the shortage in build- 
ing materials, it was decided to raise Hun- 
garian cement production from the present 
level of 2.77 million tons to 5 million tons 
by 1975.12 Another measure to ease the 
shortage of building materials was the de- 
cision to raise imports from 900,000 tons to 
1.2 million tons in 1971.13 


Plans to speed completion of a new 
Hungarian 1-million-ton-per-year cement 
works have been announced in Budapest. 
The plant is under construction at Bere- 
mend near the Yugoslav border and is now 
expected to open in August 1972, 10 
months ahead of schedule. It is being built 
at an investment cost of nearly $85 million 
and will use oil for fuel in both of its 
production lines. | 


Fertilizers.—Kellogg International Corp. 
has been awarded a contract for the design 
and engineering of a 1,000-ton-per-day am- 
monia plant to be built by Petrolkémia 
Beruházási Vállalat (Petrolber), ?*he Hun- 
garian contractors, for Pét Nitrogen Works 
at Pétfürdó, western Hungary.14 All the en- 
gineering and design work covered by the 
Kellogg contract will be done in London. 
Lazard Fréres & Co. is to provide the finan- 
cial backing. A large proportion of the 
hardware will be purchased in the United 
Kingdom, although some of the equipment 
will be supplied by other West European 
manufacturers. Like the existing 550-ton- 
per-day ammonia plant at Pétfürdó, the 
Kellogg unit will operate on natural gas. 
The plant is scheduled to open in 1974. 
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Coppée-Rust S.A. of France is the sub- 
contractor for a 200,000-ton-per-year urea 
plant, which will utilize the Stamicarbon 
N.V. process. An additional 430,000-ton- 
per-year nitric acid plant will be con- 
structed by the U.S.S.R., and a 726,000- 
ton- per- year prilled complex fertilizer 
plant is to be built by Wellmann-Lord, 
Inc. and GEXA S. A. of France. The plant 
will be using the Norsk-Hydro process. 
The plant is scheduled to produce 363, 000 
to 396,000 tons per year of either prilled 
calcium ammonium nitrate, containing 25 
percent nitrogren, or calcium nitrate, con- 
taining 15.5 percent nitrogen. GEXA has 
been appointed the managing contractor 
for the fertilizer units, which are due to 
become operational in 1974. 


The complex fertilizer and calcium am- 
monium nitrate plants are reportedly al- 
ready under construction.15 


The Borsod Chemical Combine is plan- 
ning to expand ammonia capacity at its 
Kazincbarcika plant by an equivalent of 
54,120 tons of contained nitrogen per year. 
Current ammonia capacity of the plant is 
equivalent to 122,000 tons contained nitro- 
gen per year. There are also plans to add 
plants for producing ammonium sulfate 
and urea to the Kazincbarcika complex. 
Urea capacity will be expanded by 80,000 
to 100,000 tons per year, bringing total ni- 
trogenous fertilizer capacity at this location 
to 450,000 tons per year.16 


An extension of the existing 350,000- 
ton-per-year nitrogenous fertilizer plant at 
the Tisza chemical combine was opened, 
raising total plant output to 410,000 tons 
per year. Products of the plant are am- 
monium nitrate and urea. Feedstock used 
natural gas piped from Romania by the 
Kissarmas — (Kopga-Micá) Tiszaszederkény 
pipeline. 

A third superphosphate plant has been 
completed at the Tisza chemical works. 
Total capacity is 480,000 tons per year. 
Granulating capacity at this facility was 
doubled in 1970 with the addition of a 
second 240,000-ton-per-year granulating 
plant, which went on stream in December 


12 Népszabads4g (Liberty of the people) (Bud- 
apest). Dec. 6, 1970, p. 1. 
13 Work cited in footnote 12. 
M Petroleum Times. V. 74, No. 1897, June 19, 
1970, p. 16. : 
15 N No. 67, September-October 1970, 
l 


p. 14. 
16 Nitrogen. No. 65, May-June 1970, p. 16. 
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1970. The additional plant makes it possi- 
ble to granulate the entire output of the 
superphosphate plant. 


Magnesite.—Experimental work contin- 
ued at the pilot plant for synthetic magne- 
site at the Tiszavarkony site of the Magne- 
site Industrial Works of Budapest. The 
work is being done in preparation for the 
construction of a commercial plant of 50,- 
000-ton-per-year capacity. 

Sulfuric Acid.—A sulfuric acid plant of 
200,000-ton-per-year capacity is being built 
at the Tisza chemical works. Most of the 
equipment is of Polish origin. 


MINERAL FUELS 


Hungary's reliance on imported mineral 
fuels, mainly from the U.S.S.R., increased 
during 1970. Although low-rank coal re- 
mained the principal source of energy in 
the country, natural gas and petroleum in- 
creased their share of the energy market, 
to about 48 percent in 1970. 


Coal.—Output of brown coal decreased, 
but output of bituminous coal remained 
almost unchanged, in keeping with plans 
for concentration and improvement in the 
productivity of the mining industry. Lig- 
nite production increased by more than 
one-half because of increasing production 
at the open cast mine at Visonta near 
Gyóngyós. During the year, underground 
mining ceased in the Matra region, and 
only two open cast mines were left in pro- 
duction, one at Ecséd and the other at 
Visonta. The Visonta mine produced 2.8 
million tons of lignite in 1970 and will 
produce 7.5 million tons in 1975; however, 
the Ecséd mine will be closed down in 1973 
because of increasing production costs. 

New coal faces were readied at the Put- 
nok coal mine in the Ozd coal basin, 
where Polish coal mining equipment is 
going to be used. 

At Tatabánya, exploratory work was per- 
formed leading to the discovery of readily 
accessible coal reserves of 6 million tons. 

The Felsónyárád mine located in the 
Borsod coal basin was to be closed down 
in April 1970. 

A new mine was sunk at Lencse Hill in 
the Dorog coal field, where 30 million tons 
of high-grade coal was found, It is 
planned that exploitation of the deposit 
will occur over a period of 11 years. 

In 1970 six long-wall coal-cutting ma- 
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chines were delivered to Hungary by the 
U.S.S.R., and delivery of 20 to 25 more 
machines is expected in the next 5 years. 

Fletcher Sutcliffe Wild Ltd. of Harbury, 
Wakefield, Yorkshire, has installed its new 
200-ton, four-leg support at the Oroszlany 
mine near Tatabanya. Between 800 and 
1,000 tons per day of coal is now being 
produced from this coal face. According to 
official releases the present level of Hun- 
garian coal mining, including open cast 
and underground mining, will have to be 
maintained for at least 25 to 30 years, or 
until the use of atomic energy becomes 
widespread. 

The present coal shortage reportedly was 
caused by low estimates of the level of 
consumption. A delay in switching from 
steam to diesel engines at the railroads has 
resulted in 600,000- to 700,000-ton per-year 
increase in the use of coal. 

Petroleum and Natural Gas.—Hungary’s 
5-year plan (1971-75) puts considerable 
emphasis on investment in oil and natural 
gas. Hungary’s natural gas reserves are esti- 
mated at 3,000 billion cubic feet, which is 
approximately a 20 years supply. Oil re- 
serves total only 1,045 million barrels, and 
the aim is to increase proven reserves by 
20 percent in the next 5 years. 

In 1970 about 60 exploratory wells were 
sunk east of the Danube, where drilling 
totaled 416,000 feet. In the future, the 
focus will shift west of the Danube, where 
the most promising unexplored areas lie. 
Exploratory drilling will average 940,000 
feet per year over the next 5 years. 

Production of crude oil will remain at 
the present level of just under 15.3 million 
barrels a year until sufficient proven re- 
serves are found. Natural gas production 
will increase about 60 percent over the 
next 5 years, reaching about 194 billion 
cubic feet in 1975. 


Over the next 5 years, most of Hunga- 
ry’s hydrocarbon deficit will be met by im- 
ports from the U.S.S.R. A second Soviet- 
Hungarian pipeline, Friendship No. 2, 
which will have a capacity of 75 million 
barrels per year, is to be completed in 
1976. This project will cost about $30 mil- 
lion, of which $1.6 million is for imports 
of tubing and machinery from the West. 
Through this pipeline will come more 
than 70 percent of Hungary's oil needs. 


Since Hungary will probably not be able 
to increase its imports from the U.S.S.R. 


360 


indefinitely, alternative sources must be 
considered in Africa and the Middle East, 
such as the cooperative agreement with 
Iraq. A pipeline from a Yugoslav port is 
under discussion, and Poland and Czecho- 
slovakia may be interested in linking up. 

A pipeline for natural gas will be built 
in the early seventies to bring 30 billion 
cubic feet of gas per year from the 
U.S.S.R. 

About 600 miles of domestic pipeline 
will also be built in the next 5 years, in- 
cluding a main supply line from the oil- 
field at Algyó to Budapest.17 

Oil refining capacity will be expanded. 
The Százhalombatta refinery, which has a 
capacity of 60,000 barrels per day, will be 
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expanded to 120,000 barrels per day in 
1972. A thermal powerplant, of 619 mega- 
watts, will be expanded to 1,475 megawatts 
between 1973 and 1975. The Hungarian 
Government decided to build a new oil re- 
finery at Lenin City, in northeast Hun- 
gary; capacity will be 120,000 barrels per 
day, with completion set for about 1976. 

Hungary is expanding its petrochemical 
industry. A plant producing 250,000 tons 
of ethylene per year is being built at the 
chemical complex at Lenin City and is due 
to be started by 1975. Fifty percent of the 
ethylene produced will be sent by pipeline 
to the U.S.S.R. 


Pi Trade. V. 1351, No. 4, February 1971, 
p. 28. 


The Mineral Industry of India 


By Harold A. Taylor, Jr. and Charles W. Sweetwood ? 


According to most measures, the Mineral 
Industry of India stayed roughly at the 
same level in 1970 as in 1969. Value of 
crude mineral output in 1970 declined to 
$606 million, 3 down from $611 million in 
1969; value of mineral, ore, and metal ex- 
ports in 1970 was $416 million, compared 
with $378 million in 1969; and value of 
mineral, ore, metal, alloy, and crude petro- 
leum imports in 1970 was $528 million, 
compared with $421 million in 1969. 

Mining contributed only about 1.2 per- 
cent to India's gross national product 
(GNP) of $44.03 billion for the year end- 
ing March 31, 1971. Mineral processing is 
not included in the 1.2 percent and pre- 
sumably makes a contribution several times 
that of mining. 

Detailed mine employment data for 1970 
are not yet available. Mine employment in 
1970 was probably about the same as in 
1968 and 1969. The Indian petroleum in- 
dustry employed 59,409 people in 1970; of 
this number, 26,734 were in exploration 
and production, 20,793 in marketing, 
10,694 in refining, and 1,188 in pipelining, 
research, and other related activities. 
While official 1970 data on strikes, lock- 
outs, and go-slow tactics are not yet avail- 
able, it appears that the situation was 
about the same in 1970 as in 1969. 

The Geological Survey of India, aided 
by the Indian Bureau of Mines, continued 
its accelerated mineral exploration and 
evaluation program in 1970. Some results 
of this program appear in the Commodity 
Review section of this chapter. The Gov- 
ernment of India, in collaboration with 
the French Bureau de Recherches Géolo- 
giques et Miniéres, approved an airborne 
survey, similar to the U.S. Agency for In- 
ternational Development (AID) sponsored 
“Operation Hardrock." This 38-month sur- 
vey will involve airborne geophysical work, 
followup geological studies on the ground, 
and exploration drilling in areas of Rajas- 


than, Gujarat, Madhya Pradesh, and My- 
sore totaling 80,000 square kilometers. 

The United Nations-aided Tamil Nadu 
airborne geophysical and photogeological 
survey, now in the ground followup stage, 
reported some further success. Near Tiru- 
vannamalai, it found extensive magnetite- 
quartzite reserves, estimated at 400 million 
tons of 35 to 45 percent Fe. It also discov- 
ered favorable prospects that might 
produce vermiculite, ceramic and refracto- 
ry-grade clays, and radioactive and rare- 
earth elements. 

Exploration for petroleum in 1970 pro- 
duced no outstanding finds. Primary 
emphasis in 1970 was on field development 
in the producing States of Assam and Gu- 
jarat. The well begun in Jammu remained 
unfinished, while the well near Aliabet Is- 
land was mildly encouraging. 

The Government of India continued its 
heavy involvement in mineral production 
and trade. It is the Government that has 
made the major expenditures in the min- 
erals field in recent years. As of March 31, 
1970, the Government’s total investment in 
all types of public sector projects was $5.7 
billion, of which $1.9 billion was in steel, 
$0.63 billion was in minerals and metals, 
and $0.54 billion was in petroleum. 

The joint venture concept has assumed a 
more important role in government think- 
ing. There are a number of joint ventures 
already in existence, and more in the plan- 
ning stage, both in petroleum and in min- 
ing. Joint ventures now existing include 
three lubricant plants half-owned by the 
Government (Indian Oil Corp.) and half- 
owned by foreign oil companies (ESSO, 
Mobil Oil Corp. (2)). In addition to a 
minor joint venture for oil exploration 


! Physical scientist, Division of Ferrous Metals. 

? Minerals attaché, U.S. Embassy, New Delhi, 
India. 

3 Where necessary, values have been converted 
from Indian Rupees (Rs) to U.S. dollars at the 
rate of Rs1 —$0.133. 
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there are two joint venture oil refineries, 
one at Cochin, Kerala State (Government 
of India 52.4 percent, Phillips Petroleum 
Co. 26.4 percent, Duncan Brothers and Co. 
2.0 percent, others 19.2 percent), and one 
at Madras, Tamil Nadu (Government of 
India 74.0 percent, American International 
Oil Co. 13.0 percent, National Iranian Oil 
Co. 18.0 percent). A joint venture between 
the Government of India's National Miner- 
als Development Corp. (51 percent), Mar- 
cona Corp. of San Francisco (25 percent), 
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and a group of Japanese firms including 
the Mitsui Corp. (24 percent) hopes to 
mine and beneficiate iron ore at Kudre- 
mukh, Mysore State, and export the con- 
centrate to Japan. Other joint ventures in- 
volve the Government of India with a 
State government in an alumina plant; a 
State government with a domestic private 
corporation in gypsum and phosphate rock 
mines; and a State government with a for- 
eign private corporation in an iron ore op- 
eration. 


PRODUCTION 


The following tabulation shows the 
slight overall decline in value of crude 


Commodity group 


Metallic minerals: 


Mineral fuels: 


Bituminous coalllnln¶lsnsnsnss -o 
LAPHIUO:. 22.2. ꝗ⁵ nm ei ee ee Se a ae 
Petroleum, erude .. 
h ⁰ĩ¹¹¹ꝛꝛꝛ—¹ꝛ 0 


Subtotal... oe ee Luo Dee edd 


r Revised 


mineral output from 1969 to 1970 by com- 
modity groups: 


Value (million dollars) 


1968 1969 1970 
—— — AE EE 50.13 54.43 59.44 
FCC 15.02 19. 05 18. 89 
CFF 65.15 13.48 18.33 
Lui Leu aene 147.76 99.28 93.42 
———— M 269.52 347.84 344.21 
CCC 10. 45 10. 63 9.71 
"Drm 63.15 75.00 76. 26 
3 ——— 3.6 4.38 4.06 
33777 346. 75 437. 85 434.24 
— ——— r 459.66 7610.61 605.99 


1 Does not include yrites and crude nonsalable china clay. 
2 Estimated, applying a value of $1.45 per barrel produced. 
3 Estimated, applying a value of $0.17 per thousand cubic feet produced. 


All the individual commodities in the fer- 
rous subgroup increased fairly equally in 
value from 1969 to 1970, although iron ore 
had a predominant influence because it 
comprised 79 to 80 percent of the total 
ferrous metal value in the above tabula- 
tion for both years. A large decline in the 
value of gold production partly counter- 
balanced by a rise in value of bauxite was 
a prominent factor leading to the small 
decline in the nonferrous subgroup value 
from 1969 to 1970. Gold accounted for 48 
percent of the total nonferrous metal value 
in 1970 (52 percent in 1969), and copper 
ore for 26 percent of the nonferrous metal 
value in 1970 (26 percent in 1969). The 
decline in the total value of the nonmetal- 
lic minerals group resulted from declines 
in the value of most of the individual 


nonmetallic minerals led by the principal 
ones—limestone, crude nonsalable china 
clay, and salt. Limestone accounted for 29 
percent of the nonmetallic mineral value 
in 1970 (compared with 28 percent in 
1969), crude nonsalable china clay for 16 
percent in 1970 (compared with 19 percent 
in 1969), and salt for 14 percent (com- 
pared with 15 percent in 1969). The de- 
cine in value of bituminous coal and lig- 
nite paralleled a decline in quantity 
produced. The rise in value of crude pe- 
troleum exactly parallels a rise in quantity 
produced because the assigned value of 
$1.45 per barrel remained fixed for all 3 
years. A similar explanation applies for the 
decline in value of natural gas assigned a 
value of $0.17 per thousand cubic feet for 
all 3 years. 
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Table 1.—India: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 
METALS 
Aluminum: 
Bauxite, gross weight. thousand tons. . 936 
Alumina, gross weight do.... 245 
Metal, primary only______________.---__----__---___---_---------- 120,100 
Antimony (regulus)... vl. cnenememet 8? 821 
Beryllium, beryl, gross weight „„ 1,300 
% ²“r(.. leh edis mue Dr y 
Chromium, chromite, gross weight-------------------------------------- 205,659 
Copper: 
Mine output, metal content 9,272 
Metal refined, primary only__________.-_-----_---_--__-----_-------- 9,286 
Gold, smelter_____________________________u__-___ eee troy ounces.. 115,357 
Iron and steel: 
Iron ore and concentrate thousand tons.. 27,433 
Pig iron excluding blast furnace ferroalloys. ------------------- do 7,151 
Ferroalloys: 
Ferroe hne e dealde cede ats 1,080 
Ferromanganese_________________.____-_____---_--------------- 146,800 
, ß . t ique LL LE 20,500 
Steel ingots (excluding castings) ) thousand tons 6,448 
Steel semimanufactures: 
Angles, shapes, sections do- 919 
Bars and rodls sss do- 1,435 
Plates and sheets: 
ee olka 0. w E E do.... 664 
Galvanized_______._____________-__-__----__--------- do.... 167 
II J do.... 91 
Hoop, strip, skelp________________-___------____--------- do.... 490 
Rails and accessories. do.... 530 
777%7%ôöĩÜ—GGGſſãã ⁵ ² —— do- 159 
Special steels, form not speci fiel do.... 33 
Lead: 
Mine output, metal content 2,550 
Metal, primary rr 1,500 
Manganese ore and concentrate thousand tons 1,602 
Rare earth, monazite concentrates, gross weight , 600 
Silver, smelter output. thousand troy ounces. - 90 
Titanium: 
Ilmenite concentrate, gross weight.__.__________--_____-------------- 58,725 
Rutile concentrate, gross weigh 2,686 
Tungsten mine output, metal content 20 
inc: 
Mine output, metal content 6,968 
Pf... ³ y ð ʒ E neds 20, 699 
NONMETALS 
Abrasives, natural, n.e.s.: 
Corundum, natural_____._________.___________-_--__---__---------- 326 
Garnet: os s e eu ERU qu Mu i ec aA 8 1,983 
ABSDBSLOB. - 5 se i cete LAU M Cu AD CUAL A yd y A 9,065 
/ ¹˙ PORE xxęęñ RO MERO y ß 51,718 
Cement, hydraulic thousand tons.. 11,940 
/ bean hla ³³Aſſſſ ⁰⁰ydw ³⅛ Kd has A Sia a ad ,915 
Clays: 
))))!» ͥͥͥͥ²¹¹³¹⁰ſ ñ 8,3 
oil MONOCDE ANDORRA ONE LEN PR ͤ NOMEN di 418,706 
Kaolin (china) 2... 2 2 22222 2L LLL ccc cll cssc eee eee 505,961 
Diamond: 
Gell aed d d eee E EE carats.. 7,280 
Industrial 4 ca et eee ⁰“³ yt 88 do- 1.484 
777öĩÜö·ͤr— ꝗ /d ͤ dd y ß do- 8,764 
F. ³WAA... ð ↄ d ↄ EE E 8 83 , 493 
Fertilizer materials: 
Crude, phosphatic: 
Apatite MM ß ß a a 6,695 
Fehse ³ð ⁰⁰ 
Manufactured: 
Nitrogenous, nitrogen content 3322 434 , 088 
Phosphatic, P:Os content 182, 592 
Fluorspar, all grades 1,184 
Gem stones excluding diamond: 
Agate (including chalcedony pebbles). )))) 630 
Emerald: 
CCôͤ⁰¹ͥ iA ⅛·¹ thousand carats. . 23 
P7fõõõ²˙·˙²U ͥ ͥ ⁰»⁰ -mv. ⅛ -K s Aere ei ee oe) cnc 79 
Garnet -aea ũ ] mm.. mh; ⁊ð x= 8 kilograms 4,986 
Ä cede ³˙¹¹ M e a EL D E 88 8 145 
Äôõê19i u ß ß y 8 thousand tons 1.321 


See footnotes at end of table. 


1, 300 


9,751 
109, 473 


29, 564 
7,361 


5, 189 
167, 620 
27, 228 
6,461 


7,407 
23,051 


51,384 


4,931 
509 , 526 
955,838 


e 9,794 
e 2,000 
11,794 
32, 221 


9,316 
69,175 


e 520,000 
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1970 » 


1,300 


30,780 
7,084 


18,343 
173,412 
27,590 
6,098 


538,425 
e 17,369 
e 2,500 
19,869 
29,255 


15,768 
149,544 
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Table 1.—India: 


(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity ! 1968 
NONMETALS— Continued 
K yanite and related materials: 
CC!V!p“,“,“,“],“⁶ rU M UM Lu ee oe eee 64,361 
Silliman ite 4,6 
lor MEET" 283,984 
́ff////ͤ ³¹àiAàiAiJ..kk y Pu ee UE 253,078 
ica: 
CCCP§ê³Oðð˙ eas ⅛oÄ.. RORIS ·˙·Gdãſ . 8 17, 667 
Processed: 5 
(Ü oe Sa ee ͥ ³·0Ü¹¹¹³¹ E EL ͤ y 1,731 
F ³ĩoͥ ROUES RARO HR TIRE 6,188 
ondenser film_____...___.....--.___._.-_-___--_..-.-_-----.--- 87 
ther eoe ee ee eee 14,186 
Pigments, natural mineral, ocher.______.___..-.--_-__------..---------- 35,494 
Quartz and silica___________._____.____._-.-.-_____ ee thousand tons 294 
Salt, all types 9898 5,044 
Stone, sand and gravel: 
h/J%⁵%ù˙ĩ³”ioũ ⁵ f ˙·-mA . 8 13,292 
Doaeriee. 88 thousand tons 1,259 
Eimeteneeeeeeeeee T do 20,745 
SI ir MEMENTO ͤ d ß 8 859 
Sand, calcareous. s thousand tons 822 
Talc, and related materials: 
PyroDhylité: ß e e Moe e AE 10,286 
Steatite (soapstone)._____________-____---___--__--_-_-__-_---------- 165,326 
Vermiculite eee 2,348 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black._.__._______._______________ r e 25,000 
Coal: 
Bituminous____._...______._.____-_____.__._--_- eee. thousand tons... 70,814 
LE Tao nO eg Ü...... 8 do 4,126 
Coke: 
Coke oven and beehive_____._______.__..__...____.-.---.---- do.... 7,368 
F ³o e uUum riu itr dod ⁵ð K EG a DE E E. do e 50 
GM.. ⁵ ↄ ( td mU CE wee mms do 2, 985 
Total cea ˙·i²——uf . do 10, 408 
Gas, natural: 
Gross production g million cubic feet.. » 50,000 
Marketable produetio nn 0.... 121, 330 
Petroleum: 
Fee 8 thousand 42-gallon barrels.. 43, 552 
Refinery products: 
Gasoline: 
Aviation- eh ⁵ m neri a ee eee M LE do.... 214 
OUBDBRE c c xx EE M Er cUE do 18,959 
r ð - 8 do 3, 265 
PP ]«˙ rome ues ³o ys eh ⁊ð c ĩͤ do 19, 883 
Distillate fuel oil. ...__..__..________________ ue eee do.... 82,485 
Residual fuel oil. 2 ..... 2. 2 LLL ccc ee do 25,616 
Lubricants... ..... LL LLL clc. aaaea cac ee ee eee do.... 468 
JC ³ÜwwA. r y do 19,218 
Refinery fuel and losses do- 9,988 
TP OCG oec ˙ A] ꝛA--u kd ⁊ð -v ͤ K LEE do.... 120,446 


1969 


66,285 
3,946 
304,938 
295,508 


17,626 


e 25,000 
75,411 
4,188 
8,939 
64 
4,126 
18,129 


e 55,000 
25, 744 


51. 726 


29, 843 
6, 794 


181,367 


1970 » 


118,998 

4,562 
461,672 
848,962 


15,300 


12,784 


50, 288 
23, 873 


52, 596 


138,499 


e Estimate. v Preliminary. r Revised. NA Not available. 


! In addition to commodities listed, India also produces bromine, other clays (bentonite and fuller's earth), 
other varities of gem stones (aquamarine, ruby, and spinel) uranium, and natural graphite, but production data 


are not available. 


2 Data given are total crude production; includes directly salable crude as follows, in tons: 1968— 156,001; 
1969—181,420; 1970— 201,795. Balance of output in each year is classified as ‘‘nonsalable crude”; material 
which requires beneficiation prior to sale. Processing of nonsalable crude resulted in the production of the fol- 
lowing quantities of processed china clay in tons: 1968—102,123; 1969—102,336; 1970—102,123. 


3 Includes nitrogen content of nitrogen-phosphate fertilizers. 
4 Includes phosphorus content of nitrogen-phosphate fertilizers. 


Actual production data not available; figures given are exports but are believed to closely approximate 


actual output in most years. 


TRADE 


Exports of ores, minerals, and metals to- 
taled $416 million in 1970, $38 million 
more than in the previous year; imports of 
ores, minerals, metals, and crude petro- 
leum were worth $528 million in 1970, 


$107 million more than in the previous 
year. The exports of ores, minerals, and 
metals comprised about 21 percent of In- 
dia’s total 1970 earnings of $2.08 billion 
from exports. Imports of ores, minerals, 
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metals, and crude petroleum were about 
25 percent of India's total expenditure of 
$2.13 billion for imports in 1970. 

Iron ore was the most important export 
in 1970, accounting for 36.6 percent of the 
total value of ores, minerals, and metals 
exported. Iron and steel accounted for 19.1 
percent of the total exports, diamond for 
8.3 percent, and pig and cast iron for 7.6 
percent. The most important import, iron 
and steel, accounted for 29.8 percent of the 
total value of ores, minerals, metals, and 
crude petroleum imports. Next in impor- 
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tance was crude petroleum with 23.8 per- 
cent, then copper and copper alloys with 
16.0 percent, and diamond with 5.0 percent 
of the total value. 

Data showing the identity of India's 
principal trading partners in the total 
mineral commodity trade were not avail- 
able. Japan clearly received more of the 
exports than any other nation. The major 
sources of Indian mineral imports were 
Iran (petroleum), the United States, the 
Soviet Union, Japan, West Germany, and 
Zambia, but not necessarily in that order. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1969 1970 
METALS 
Aluminum: 
GUS oen o able Bee a rs eL dou EL 73,883 54,651 
Metal including alloys, all form n 1x21, 226 110, 775 
Cii!i!n)n!nn;;; ³o· ͤ ddddddddfdkͥũũ yy RA A r 111,620 157,540 
Copper metal including alloys, all form 1 r 3,512 1 4,456 
Iron and steel: 
Iron ore and concentrate thousand tons... 16,670 20.425 
Pig iron and sponge iron_________________---_--_-__-------------- do.... 521 484 
Ferroalloys: 
Ferromangan ese r 99,920 95,347 
iii“)... 8 r 8,939 3,529 
/Cõõõĩõĩõ510 «?” r 8ꝗd⁸˙ dd : k ß IE E 11, 158 7, 905 
Iron and steel sera thousand tons r 445 332 
Steel ingots and semimanufacture s do.... 732 707 
Lead including alloys, all form n — 112 1 32 
Manganese ore and concentrate. thousand tons r 1,208 1,589 
Silver, all form thousand troy ounces. . 2:529.  s2ccere 
Tin including alloys, all forms_____._____________-_____--_._---- long tons 1197 11,173 
Titanium ore and concentrate (ilmenite dd r 74,005 64,858 
Vanadium ore and concentrate____.________.__-__--------_--------------- 4,750 20 
Zinc including alloys, all form „ 121 1 68 
NONMETALS 
Abrasives, natural, tripoli earth and eme r 100 38 
J ]ꝛ¹--ß - ð d ⁰dyd yx y eee et 1 7 52 
Barite. õĩ?r5kfũ ð ͤ ðx mm. ᷑ mmm; tds P88 13,759 21,089 
BHentonitB.s. ooroc£ El CIL du RAV Cu LU Am d ska e NS Mat 1,720 618 
Cement JJ 8 156, 889 126,253 
Chalk er ci a eR ß e am E r 
Clays: 
///ö·öÜĩf ] ⅛ “½n: ] Ä.. Kk OTC Ee d x a ee 49 10 
Fuller’s earth. !!!!! ꝛ ͤꝗ. mide 90 102 
!öÜ˙—ͤ ſyddddſ m AE OPORTERE 157 207 
[8132 0.) RI RERO ERE p ↄ B. HP 44 259 
FKeldsoar..—— — . . . . r 9,014 9,600 
P MENDES 8 1593 ose 
JJJ%%%%GPTGGGG.0(0GGT0y0ÿ ⁵ y y y y y y D. mexieuwu 
Kyanite and related materials: 
FNF Iiſ7ul.liiii. ³ð Mr a NULL 46, 256 68,024 
Sillimanite___.._.._-_____________________ eee 12, 101 937 
Line o eaaa a e c . PD r 465 844 
Magnes ite 4 r 25,922 32,372 
Mica, all grades... aaao a222 Lu eee eee eee eee 21,056 26,942 
Mineral pigmentngzgzddddzzdz 446 1,047 
Dp MMOL hes ae C IR k ⁊ð . ee netic shes thousand tons. . 290 196 
Stone, sand and gravel: 
Building stone not further identified. ____._._____.__________-______-_--- r 7,564 10,179 
Gravél i n mode ri doro cA eu ð2dd -=- y y e 1,983 
0 ͤkyd ¼5 ̃ DÄ 8 124 108 
Sand including natural quartz 2,796 6 , 602 
Tale and related materials, steatite 25,405 18,998 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 21,187 3,235 
Coal and coke... oo —ö—ö— thousand tons 320 529 
Petroleum refinery products: 
Gasoline and naphtha______.__._______-__-- thousand 42-gallon barrels. . 5,691 3,138 
Distillate fuel oilllll o s scs c 22-22-22 8 511 348 
ö ³ / ³ n urit do 54 rm 
P nmnnwm cue E ea hd tes N sala eras sta atl dera thes do.... 142 62 
77öõͤõĩ.⁰ f fnr ae T Rr pd do.... 6,398 9,548 
r Revised 


1 Excludes scrap, if any, which is given subsequently as part of an aggregate of nonferrous metal scrap. 
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Table 3.—India: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities 


Commodity 1969 1970 
METALS 
Aluminum metal, all forms. ____....-.--.---- oe eee r 2,091 2,878 
Antimony: 
Ore and concentrate. ________.____-.__ ~~~ ee eee eee ee r 1,636 637 
Metal, all Tori... %%ͤͤ⁰⁰. 0 ͥͥßßßßſ add Ee M r 6 2 
Arsenic sulfi des r 11 4 
Copper metal and alloys, all form r 47,750 50,005 
Iron and steel: 
Pig iron, sponge iron, and powder____...._.----...--.-._..----------- 455 201 
Ferroalloys: 
Ferrochromiuu mn r 921 1,133 
Ferromanganesess „ r96 LLL 
Ferromolybdenum.____.._..__........-.----------__------------ r 51 107 
Ferrophosphorus_____________-_------_.--------.---__---------- r 186 187 
Ferrosilicon- sss. ⁵ 29 77 
Rerrotungsten.. eee 12 143 
e ß ß E M cM r 84 115 
JJöô˙õĩ·Ü f Ä ß ß r 779 1,762 
Steel ingots and semimanufacturs r 427,000 564,000 
Ore and concentrate r 81 101 
Metal including alloys, all form 3 r 30, 125 39,571 
Manganese oreekk „„ 7,922 3,727 
Nickel: 
Ore and concentrate 206 — unus 
Metal and alloys, all form r 2,483 2,492 
Platinum troy ounces. . r 4,405 4,840 
OL ^. o è ͤ y k m. ⁰ꝗdymd oo an y O.. 15,850 37,551 
Tin metal and alloys, all form long tons r 2,717 2,406 
aneen ore concentrate r 172 287 
ine: 
Ore and concentrate 29,998 47,001 
Metal including alloys, all form r 30,866 73,947 
NONMETALS 
Abrasives, natural, tripoli earth.___.___.___.___.__._______-______--------- r 2,071 2,163 
PJ0JJõͤõÜẽ³·⁴ 0»qW⁰ ⁰ Clase n c me md r 33, 609 39, 693 
Boron materials (bora! ʒʒ 2222 LLL LLL LLL L2 22 c L2222222222222222-- 1,700 . 
J... ³ ³·Ü0 ¹² ͥydd A er yt y An iMt 59 
Clays: 
!öù.õ. n.... ß§ßẽrÖj⁶0ñ y . ⅛ 1,908 451 
Pone SOMOS AERE CECI r 88 10 5 
SR ee Te eh SEP DERE 8 23 4 
Fuller’ OE ERE TER re ne et cc SERRE he eatin te, euler AN r 117 26 
UND nasi en ör- T ð he A m ð m E I I NEL E EE r 9,040 1,295 
CON i asta at ſũſſſ ³Ä-ã ²²⁰m; è 7 E eet r 604 105 
Diamond: 
Gem d o eu ³ðÜͤ¹ ³ ceu Ole 8 value, thousands. . 7-7 $31,640 $26 , 579 
Industrial____._..__._____..________.________ thousand metric carats... r 185 205 
Diatomaceous earth... 222. . ee ee eee eee eee ee eee 1,531 59 
Fertilizer materials, crude: 
Nitrogenous, sodium nitrate._______.__.._____-.---_---- eee 2222222 r3,975 2,700 
Phosphate POG oe eae a ee E thousand tons 955 925 
Fluorspar and cryolite: 
CrFVOlLS-. d d hai ER MD CE T eai r 2,885 2,801 
Fluorspakkk!!kk . „ „„ r 13,045 11,783 
eic] a) NENNEN ⁰ dd y SS ON ep r 1,088 1,504 
7 and plaster - ͥ½ũ ²˙ Dwꝛ fwd v LEM ot nels 1 b 
C... ð , d y r 131 59 
Mineral pigmenta: 
Red oxide... LL oo L L aooo aoon enna r 1,830 2,124 
Other (earth color) r 16 680 
Stone, sand and gravel: 
Alabaster r 60 17 
Building stone, not further specified r 14 2 
PRVel cc ufu p ² h oK mum d e an ue iun s 1 44 
Limes toes ee ee eee 5 100 3 
JJJ7J7öÄÜw.hfſfꝙyydũ cre M E LE EIE ERE 26 10 
Sand, i r 218 247 
JJJ(öÄ˙§õÜ˙%b ? MMmMmꝝꝛꝓrꝓ—¼fEEi nn 88 427, 388 558, 513 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural__.__________.__________________ eee eee ee r 511 1,137 
Coal, anthracite_______._______.__________. oo eooo 2222222222222 2222a22- 1,085 782 
d dd en ee ee dae da NE 8,588 3,091 
Petroleum: 
Crude oll thousand 42-gallon barrels. . 78,767 86, 557 


See footnote at end of table. 
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Table 3.—India: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1969 1970 
MINERAL FUELS AND RELATED MATERIALS—Continued 

Petroleum—Continued 
Refinery products: 

Aviation gasoline... .......... .......- thousand 42-gallon barrels. . 359 432 

Kerosine and jet fuel do.... 4,658 2,846 

Residual fuel oõll“.,ll,¶.¶.l „ do.... 816 2,494 

Lübricanti -eo zd a en y dp coa. a f do.... 2,590 2,290 

Total. a ah es Pe 8 do.... 8,423 8,062 

r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—India produced 1,359,641 
tons of bauxite in 1970, compared with 
1,084,899 tons in 1969, a 25-percent in- 
crease. Indian production of aluminum 
metal was more than enough to meet do- 
mestic needs; 1970 production was 161,081 
tons. Exports totaled 10,775 tons while im- 
ports were a meager 2,878 tons. 

Bauxite.—Most of the rise in bauxite 
production in 1970 compared with 1969 
production met domestic needs. Exports of 
bauxite in 1970 were 54,651 tons while ex- 
ports in 1969 were 73,883 tons. Bihar sup- 
plied 36 percent of the total 1970 bauxite 
output; Gujarat supplied 18 percent; Mad- 
hya Pradesh supplied 16 percent, with the 
remainder supplied by other States. The 
manufacturers of aluminum metal con- 
sumed about 966,000 tons of bauxite and 
338,990 tons were used by other industries, 
such as the chemical, refractory, abrasives, 
cement, and steel industries. 

Aluminum ingot.—The following tabula- 
tion shows the production and capacity of 
the individual aluminum plants: 


Thousand metric tons 


Company, plant, and 1970 1973 
location of plant Pro- 
Out- Capac- posed 
put ity capac- 
ity 
Aluminium Corp. of India 
Ltd.: 
Asansol, West Bengal 8 9 12 
Bharat Aluminium Co. Ltd.: 
Koyna, Maharashtra. ae 50 
Korba, Madhya 
Pradesh. ..........- dud EN 100 
Hindustan Aluminium Corp. 
Ltd.: 
Renukoot, Uttar 
Pradesh... ......... 78 80 120 
Indian Aluminium Co. Ltd.: 
Alwaye, Kerala........ 16 16 
Belgaum, Mysore 62 30 40 
Hirakud, Orissa_______- 20 20 
Madras Aluminium Co. 
Ltd.: 
Mettur, Tamil Nadu... 13 14 25 
Total... nc 161 169 383 


Apparent consumption of aluminum was 
153,184 tons in 1970, as compared with 
123,554 tons in 1969. The bulk of India’s 
consumption, as much as 50 percent, goes 
to the electrical industries. 

The Governments of India and Gujarat 
State have under consideration a 200,000- 
metric-ton public sector export-oriented al- 
umina plant and associated bauxite mines 
near Bhuj in Gujarat State. The Govern- 
ment of India also gave a Goan industrial- 
ist permission to build a 200,000-metric- 
ton- capacity alumina plant in Goa. The 
Aluminium Corp. of India, Ltd., received 
Indian Government permission to build a 
second aluminum plant with a 30,000-me- 
tric-ton capacity in Orissa. Bihar State 
officials are thinking of erecting an alumi- 
num complex in cooperation with the pri- 
vate sector at Latehar. 

Chromite.—Indian chromite output in 
1970 continued its upward trend and 
reached 270,879 metric tons compared with 
226,568 tons in 1969. The 1970 exports of 
157,540 tons, valued at $4,289,269, went en- 
tirely to Japan. Total exports break out 
into 93,147 tons grading 48 to 56 percent 
CrzOg, 31,830 tons grading 38 to 48 percent 
CrzOg, and 32,563 tons grading below 38 
percent Cr203. Ferrochrome production in 
1970 rose to 13,343 tons, compared with 
5,189 tons in 1969. Ferro-Alloy Corp. Ltd. 
supplied 56 percent of the total produc- 
tion. Ferrochrome exports in 1970 were 
8,413 tons valued at $3,070,000; 72 percent 
of this tonnage was exported to Japan. 
The Orissa State Industrial Development 
Corporation is negotiating with Japanese 
interests for an expansion of their Jaipur 
Road ferrochrome plant to a 25,000-me- 
tric-ton-per-year total capacity. 

Copper.—The demand for copper in 
India as estimated by the Planning Com- 
mission was 93,400 tons in 1970. India’s 
only producer, the private sector Indian 
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Copper Corporation, produced only 9,311 
tons at its 9,960-metric-ton-capacity Ghat- 
sila refinery. Therefore, India remains 
heavily dependent on imports. 

The Indian Copper Corporation is pres- 
ently building a flash smelter at Ghatsila 
that will raise its total capacity to 16,500 
tons by 1971. The public sector Hindustan 
Copper Ltd. signed a contract with Pow- 
er-Gas Corp. of London for the design and 
building of a flash smelter using the Out- 
okumpu Oy process at Khetri-Kolihan. 
The smelter will have a capacity of 31,000 
tons of electrolytic copper and will reach 
full capacity by 1976-77. The total esti- 
mated cost of the Khetri-Kolihan project 
increased again and is now $124.8 million. 

A number of other copper development 
projects were under way, but there has not 
been much significant progress on most of 
them. Further evaluation of a copper find 
at Malanjkhand, Madhya Pradesh, reveals 
that it may be a porphyry deposit. A pre- 
liminary reserve figure for it would be in 
the range of 210,000 to 900,000 tons of 
contained copper. If the higher end of the 
range is correct, this could be a significant 
increase to the all-India reserves of 3.5 
million tons of contained copper. The 
Rakha Copper Project, which has the po- 
tential of being an important producer, 
has reportedly made progress by complet- 
ing mine dewatering and rehabilitation 
and finishing the design of the concentra- 
tor plant. The Agnigundala Lead-Copper 
Project of Hindustan Copper, which has 
the potential of being an important pro- 
ducer of lead and a copper producer of 
lesser importance, has delineated reserves 
of 691,000 tons of contained lead and 
117,000 tons of contained copper (included 
in the 3.5-million-ton all-India reserve 
figure). Hindustan Copper was reportedly 
doing some investigatory mining in the 
Bandalamottu block of Agnigundala. 

Gold.—Problems with depletion caused 
Indian gold production to continue to de- 
cline in 1970. As in 1969, this decline re- 
sulted from a decrease in output by the 
large producer—Kolar Gold Mining Un- 
dertaking—from 377,853 metric tons con- 
taining 0.20 troy ounce of gold per ton in 
1969 to 360,528 tons containing 0.17 troy 
ounce per ton in 1970; and from an in- 
crease in output by the small producer— 
Hutti Gold Mines Co.—from 109,495 tons 
containing 0.31 troy ounce per ton in 1969 
to 160,918 tons containing 0.26 troy ounce 
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per ton in 1970. Both producers seem to 
have operated at a financial loss. 

Ore reserves dropped in 1970 to 4.2 mil- 
lion tons, averaging 0.27 troy ounce per 
metric ton. 

The Government of India terminated a 
consulting engineering agreement with 
John Taylor and Sons of London—the 
modern operators and developers of the 
Kolar gold mines since their reopening in 
1880. 

Ilmenite, Rutile, and Monazite.— The 
two beneficiation plants of the Govern- 
ment-owned Indian Rare Earths, Ltd., 
were the only mineral sand producers in 
India in 1970. The plant at Manavalakuri- 
chi has a capacity of 40,500 tons of ilmen- 
ite, 3,600 tons of zircon, 3,000 tons of mon- 
azite, 1,500 tons of garnet, and 800 tons of 
rutile. The company hopes to complete the 
much-delayed new Chavara plant in 1971; 
it reactivated the old Chavara plant in 
1970 to meet export demand. Indian Rare 
Earths, Ltd., hopes to have a 600-metric- 
ton-per-year capacity zirconium oxide plant 
on stream in August 1971. The new addi- 
tions to the Travancore Titanium Products 
Ltd. titanium dioxide pigment plant that 
were scheduled to open in 1971 will not 
open until 1972. 

Iron Ore.—While overall Indian iron ore 
production rose moderately in 1970, the 
growth occurred exclusively in the export 
category; the domestic use of iron ores de- 
creased to 10.35 million tons from 11.63 
million tons in 1969. Total value of iron 
ore exports was $152 million in 1970, an 
increase from $128 million in 1969. Aver- 
age value of iron ore exports per ton was 
$7.44, a decrease from $7.66 in 1969. Table 
4 shows iron ore exports by destination. 
While exports jumped in 1970, India still 
has not come near to realizing its potential 
as a supplier of iron ore, and its present 
status is even in danger. The bottleneck is 
caused mainly by lack of port facilities and 
an inadequate transportation system. 

In 1970, 299 iron ore mines were in op- 
eration, all open pit, 11 of which were 
captive mines. About 30 of these mines 
produced over 100,000 tons of ore an- 
nually. 

New mine development was mostly by 
the National Minerals Development Corpo- 
ration in the public sector. Its Kiriburu 
mine, now producing 3.3 million tons of 
ore per year, is undergoing expansion to- 
wards its 1972 goal of 5.5 million tons of 
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Table 4.—India: Exports of iron ore 
(Million metric tons) 


Destination 1969 1970 
Belgium 0. 35 0.35 
Czechoslovakia 76 72 
Germany: 

Rast. ocu %˙m⁰ my etm . 03 04 
West- -2-2-2222 .14 11 
Hungary 18 12 
Japaneseer vm ß LED 13.85 16.47 
, . ho eee aoe .39 .98 
Romania__________._______.___-_- 68 1.54 
Vugosla via 18 20 
GR c ee A Ee ͤ tuin. .11 50 
Total. unns 16.67 20.43 


ore per year. While Kiriburu now exports 
most of its ore, ultimately its total produc- 
tion will go to the Bokaro steel plant. The 
switchover should begin in 1972 and 
should last several years. The Bailadila de- 
posits will take over the Kiriburu mine's 
export market by opening another deposit, 
thus expanding their annual output from 
4.0 million tons to 10.0 million tons. The 
developers of the Kudremukh project have 
found that the project is economically fea- 
sible, but they still need government ap- 
proval before construction can begin. A 
joint venture between Mysore State, Kaiser 
Engineering Corp. and Sumitomo Metal 
Mining Co. Ltd. started pilot plant and 
feasibility studies for a large-scale iron ore 
beneficiation plant processing low-grade 
greatly expand iron ore port capacity by 
ores in Mysore State. 

The Government of India is planning to 
greatly expand iron ore port capacity by 
1974. The projected capacities include 10.0 
million tons at Visakhapatnam, 11.0 mil- 
lion tons at Mormugao, 5.0 million tons at 
Madras, 4.0 million tons at Paradip, and 
lesser capacities at other ports. If the Gov- 
ernment succeeds in expanding port facili- 
ties and in solving related problems, per- 
haps the expected demand for 51 million 
tons of iron ore (31 million tons for ex- 
port) by 1973-74 can be met. 

Iron and Steel.—India's iron and steel 
industry produced less pig iron and steel 
ingot in 1970 than it did in 1969. How- 
ever, it did have a larger output of most 
ferroalloys in 1970 than in 1969. In terms 
of value, India was a net importer of fer- 
rous metals in 1970, since exports de- 
creased while imports increased compared 
with those of 1969. Ferrous metal imports 
exceeded exports by $21.8 million in 1970, 
but in 1969 exports exceeded imports by 
$30.4 million. 


369 


Steel plant capacities have remained un- 
changed since 1968. Bhilai accounted for 
about 31 percent of steel ingot output, 
Tata Iron and Steel Co. (TISCO) pro- 
duced 27 percent, Rourkela produced 18 
percent, Durgapur produced 13 percent, 
and Indian Iron and Steel Co. (IISCO) 
produced 11 percent. The industry as a 
whole only used 70 percent of its capacity; 
Durgapur had the worst performance and 
utilized only about 40 percent of its capac- 
ity. Durgapur had severe labor trouble and 
some serious technical problems related to 
maintenance and misuse of plant equip- 
ment. 

The net result of the above trends was a 
severe steel shortage in 1970. It was so bad 
that some major steel consumers had to 
close their plants for lack of steel. The 
Government of India has responded by 
permitting minor price increases for steel, 
partly banning steel exports and allowing 
large-scale imports, mostly from Japan. It 
has also encouraged electric furnace steel- 
making in the private sector and is study- 
ing the feasibility of setting up mini-mills 
in various parts of the country. In spite of 
these stop-gap measures, the shortage is 
likely to last for at least several years. 

In the future, large steel plant expan- 
sion planned and under construction may 
alleviate the situation. The Bokaro project 
continues to fall behind schedule, and 
March 1973 is the earliest date likely for 
even a partial startup. The Bhilai plant 
will have the technical barriers to full-ca- 
pacity use removed, but this may necessi- 
tate expanding plant capacity to 42 mil- 
lion tons. Exactly when Bhilai will be 
operating at a level above its present 2.5- 
million-metric-ton capacity is uncertain, 
even though the expansion to 3.2 million 
tons should be completed in 1971. The 
Government of India has also announced 
plans for three more steel plants, all in 
southern India, with a combined capacity 
of 4.2 million tons. It will not complete 
these plants before the late 1970s. 

Lead and Zinc.— Although India has 
over 100 known lead-zinc deposits, in 1970 
only one mine, the Zawar mine of Hin- 
dustan Zinc, Ltd., near Udaipur, Rajas- 
than, was in operation. Imports provided 
most of the nation's needs for lead and 
zinc. Strong evidence suggests that there is 
enough ore in some of these undeveloped 
deposits, if developed, to make India self- 
sufficient in lead and zinc. The develop- 
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ment of the Agnigundala lead-copper de- 
posits (previously mentioned) , if 
successful, should help to increase the sup- 
ply of lead. 

In the area near the Zawar mine, total 
proved and indicated ore reserves rose to 
165 million tons in 1970. All the increase 
occurred near Dariba-Rajpura. Previous 
data indicates that the ore reserves contain 
from 0.5 to 2.5 percent Pb and from 3.5 to 
7.0 percent Zn. The ore output in 1970 
rose to 266,362 tons containing 0.7 percent 
Pb and 3.6 percent Zn, as compared with 
203,136 tons in 1969. This ore yielded 
3,880 tons of lead concentrates and 15,888 
tons of zinc concentrates in 1970, compared 
with 3,300 tons of lead concentrates and 
13,781 tons of zinc concentrates in 1969. 

Ore imports in 1970 rose to 47,001 tons 
of zinc concentrates, up from 29,998 tons 
in 1969, and to 101 tons of lead ore and 
concentrates in 1970, up from 81 tons in 
1969. 

Imports of zinc metal and alloys in 1970 
rose to 73,947 tons (almost all of it un- 
wrought), compared with 30,866 tons in 
1969. This increase in 1970 was not as sig- 
nificant as it appeared to be because the 
1969 imports were unusually low; in 1969 
India was using up an unexpected surplus 
of metal which appeared in 1968. India's 
demand for zinc metal was about 106,550 
tons, leaving a supply-demand gap of 
about 9,000 tons. Almost 50 percent of the 
zinc consumed went into galvanizing. 

By 1972 Hindustan Zinc will multiply 
production at its Zawar mine and concen- 
trator by 3.75 times if construction pro- 
ceeds according to plan. Some of this new 
capacity should be on stream by late 1971. 
Expansion of the company's Debari smelter 
is scheduled for completion in 1974. It is 
planned to run the smelter at full capacity 
by 1977, using only concentrates from the 
Zawar mine. 

India's only lead smelter, owned by Hin- 
dustan Zinc at Tundoo, produced 1,862 
tons of lead in 1970 while utilizing only 34 
percent of capacity. A drop in output of 
Zawar lead concentrates and obsolescence 
of the plant caused this underutilization of 
the plant. The remainder of the national 
supply came from imports of 39,751 tons 
of lead metal, of which 214 tons was semi- 
manufactured and the balance unwrought. 
This compares with 30,125 tons of lead 
metal imported in 1969. The lead supply- 
demand gap persisted in 1970; actual de- 


MINERALS YEARBOOK, 1970 


mand in 1970 was 73,197 tons. Domestic 
production, imports, and scrap (7,500 
tons) met most of this demand, but left a 
gap of about 24,000 tons. 

India's two zinc smelters ran at about 62 
percent of capacity in 1970 while produc- 
ing 23,410 tons of zinc. The Hindustan 
Zinc smelter at Debari produced 9,642 tons 
of zinc (capacity 18,000 tons per year). 
The Cominco Binani Zinc Ltd. smelter at 
Alwaye produced 13,768 tons of zinc 
(20,000 tons per year capacity). Poor utili- 
zation of smelter capacity resulted from 
the Zawar mine not supplying enough con- 
centrates for the Debari smelter and from 
startup problems that hindered operation 
of the Alwaye smelter. | 

The Government of India approved a 
1969 agreement between Hindustan Zinc 
and Centrozap of Poland to study the con- 
struction of a second public sector zinc 
smelter at Visakhapatnam. Proposed capac- 
ity is 30,000 tons of electrolytic grade zinc 
metal, plus 1,500 tons of zinc dust, 2,120 
tons of lead metal, 66 tons of cadmium, 
and 45,540 tons of sulfuric acid annually. 
The smelter would use imported concen- 
trates. Hindustan Zinc was also considering 
construction of a new smelter near Udai- 
pur which would use the Imperial Smelt- 
ing Furnace system of Britian. Thus, 
there are several proposed smelters which 
could help meet future Indian demand for 
zinc but not for lead. 

India’s demand for zinc metal should in- 
crease 10 percent annually from 1971 to 
1980, while its demand for lead metal 
should increase 10 percent annually until 
1973. 

Manganese.—Production and exports of 
manganese ore in 1970 were higher than 
in 1969. While India continued to rank 
high among world manganese producers, 
other producing nations were challenging 
its position. The State of Orissa accounted 
for 30 percent of the nation’s 1970 man- 
ganese production, followed by Mysore 
with 22 percent, and then other States 
with lesser amounts. India’s manganese in- 
dustry still faces the same problems that it 
has faced for a number of years, such as 
competition from new, efficient, more fa- 
vorable located producers in other nations, 
and high transportation-infrastructure costs 
in India. Table 5 shows exports by type 
and destination. Domestic consumption in- 
creased slightly from 740,000 tons in 1969 
to 748,600 tons in 1970. Of this amount, 
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Table 5.—India: Exports of manganese ore by type and destination 
(Thousand metric tons) 
Type and destination 1969 1970 
Types: 
Ore, 48 percent manganese or highher᷑·r᷑r 1 154 NA 
Ore, 35 to 48 percent manga neee 1 862 NA 
Ore, ferruginous, below 35 percent manganese___________.._______-.---- 1 690 NA 
Peroxide and other processed oxide ss. 12 NA 
Total, ores and similar materials 1 1,208 NA 
Destinations (all types): 

Belgium PENNE 67 32 
Czechoslovakia____..__......--.-_-____-_--_-__-_-___-_-.------------- 49 51 
France- e ,, a Pe Lu DEM P tn td REI 40 11 

//ö%ô0Ü˙% ³o5·ꝓ . ⁰ y y EE 
XP er d POBRE ENRICO RO A aac NT ORE PEE HC 845 1,230 

Netherlands 29 
I a a E ?3ĩ ꝛi n ee mts : ß MM LE c 4q53k ..... 
ln och Rh aaaea 19. “(wee 
Spain SCINCINO E NALE e ⁊ nae as 19 72 
nited Kingdounuun 11 5 
United States 60 68 
CT ists ⁵ ² ð³d¹ ñði ¼ꝶñ! n ½2Ä1˙3 10 
))%%%õC0Eõ˙öé⁸ ²ↄ )J. 1. 184 2 1,590 


NA Not available. 


Data on exports by type for 1969 are from a compilation by the Indian Bureau of Mines and differ from that 
reported in official trade returns, which were used as source for 1969 destinations. 
2 Data may not add to totals shown because of independent rounding. 


iron and steelmakers consumed 388,600 
tons; 350,000 tons went into making ferro- 
manganese; and battery producers used 
10,000 tons. 


Nickel.—The Geological Survey of India 
has discovered at Kansa in Orissa what 
may turn out to be that nation's first 
workable nickel deposit. The survey states 
that the indicated reserves are 10 million 
tons of nickeliferous laterite averaging 1 
percent nickel. Although Chemical and 
Metallurgical Design Co. has completed a 
feasibility study on exploiting these depos- 
its, it is not yet known whether the depos- 
its will actually be exploited. The feasibil- 
ity study proposes a plant more than large 
enough to supply all domestic needs for 
nickel. 


Uranium.—The concentration plant of 
the Uranium Corp. of India, Ltd., at Jadu- 
guda had an input rate approximating 
plant capacity in 1970. The company’s 
mine at the same location now has 3.5 
million tons of ore blocked out which 
probably averages about 0.076 percent 
equivalent U3Os. | 


NONMETALS 


Cement.— The Government-owned Ce- 
ment Corporation of India Ltd. again suc- 
cessfully kept a balance between supply 
and demand in 1970. Production in 1970 
increased to 13.54 million tons while con- 


sumption rose to 13.41 million tons, in 
contrast to exports which continued to 
drop. Yearend stocks increased 250, 000 tons 
with 240,000 tons in 1969. Installed cement 
plant capacity rose to 16.3 million tons in 
1970, as planned. Demand, however, fell 
below the Planning Commission estimates 
of 13.9 million tons in 1970. Because the 
Planning Commission estimates that ce- 
ment consumption will be 18.5 million 
tons in 1978, various plant expansions are 
continuing which should raise total plant 
capacity to 21.2 million tons in 1973. How- 
ever, actual demand in 1973 may not be 
that high. 

New building construction consumed 
over 50 percent of India's cement produc- 
tion. The industry used 18.78 million tons 
of limestone to make cement in 1970. 

The 1970 cement exports went princi- 
pally to Nepal (67,235 tons) and to Cey- 
lon (29,315 tons). 

Fluorspar.—India's production doubled 
in 1970 to 4,647 tons of mine-run fluorspar 
worth $500,000, up from 1,880 tons in 
1969. Imports were down to 11,733 tons 
worth $1.3 million in 1970. 

The fluorspar beneficiation plant of the 
State-owned Gujarat Mineral Development 
Corp. at Kadipani went on stream in May 
1970. Its capacity is 20,000 tons of metal- 
lurgical-grade (80 to 85 percent CaFz) and 
20,000 tons of acid grade (97 percent 
CaFa) fluorspar concentrates annually. An- 
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other State-owned fluorspar beneficiation 
plant, located at Mandokapal, Rajasthan, 
and belonging to the Industrial and Min- 
era] Development Corp., should be ready 
to go on stream by the end of 1971. Its ca- 
pacity is about 19,000 tons of acid grade 
concentrates annually. These plants have 
available reserves of 3.87 million tons con- 
tained CaFo. 

Gypsum.—Gypsum production in 1970 
was much below 1969 because the princi- 
pal producer began a phase-down of its 
operations in response to long-anticipated 
reductions in orders from its principal cus- 
tomer, Sindri Fertilizers and Chemicals, 
Ltd. (part of the Government-owned Ferti- 
lizer Corp. of India), and because unu- 
sually heavy monsoon rains forced the pro- 
ducers to close for almost 4 months. Since 
the plans of Sindri Fertilizers and Chemi- 
cals Ltd. to switch from gypsum to pyrite 
as a raw material for manufacture of am- 
monium sulfate were delayed until at least 
1972, the company had to use 500,000 tons 
of gypsum in 1970 instead of the pyrite. 
Thus, gypsum was in short supply late in 
1970 and its shortage in turn curtailed 
production at some cement plants and at 
plants of other consumers as well. With 
some of the mine pits still flooded and 
stripped of equipment, it may be difficult 
to return to the former level of gypsum 
production for some time. 

Kyanite, Sillimanite, and Wollastonite.— 
While India has produced kyanite for over 
45 years, it has yet to accurately assess its 
kyanite reserves. Reserves seem to be at 
least 1 million tons and may be as high as 
10 million tons. The private sector Indian 
Copper Corp. has produced over 80 per- 
cent of India's output from the Lapsa 
Buru deposit in Bihar State. Bihar State 
accounted for 86 percent of total output in 
1970 and Maharashtra for 14 percent. 
About 80 percent of Indian Copper Corp.'s 
production averaged above 62 percent 
Al203; 17 percent averaged between 60 and 
62 percent AlgO3; and the remainder aver- 
aged below 60 percent. Domestic consumers 
used about 35,000 tons of kyanite in 1970 
with 15,974 tons going into stocks, while 
consumers used about 21,000 tons of kyan- 
ite in 1969 with none going into stocks. 
Japan took 20 percent of India's kyanite 
exports by quantity, Italy took 18 percent, 
and the remainder mostly went to other 
European countries. 

While sillimanite production has been 
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decreasing in the last several years because 
the principal producer, Assam Sillimanite, 
Ltd., was having ore depletion problems, 
1970 silimanite production increased be- 
cause the company was able to mine new 
leaseholdings. Assam State accounted for 66 
percent of output, Tamil Nadu for 22 per- 
cent, and other States for the remainder. 
Japan received 60 percent of the exports, 
by quantity. 

The large deposits of wollastonite found 
by the Jai Mining Syndicate near Udaipur, 
Rajasthan State, have probable reserves ex- 
ceeding 200 million tons. A typical analysis 
of the wollastonite is 52 percent SiO2, 47 
percent CaO, with the remainder being 
iron and alumina impurities and loss on 
ignition. 

Magnesite.—Magnesite output in 1970 
again reached a new high of 348,962 tons 
valued at $1.1] million compared with 
295,508 tons in 1969. Tamil Nadu pro- 
duced 98 percent of the 1970 output. The 
refractory industry again accounted for 
most of domestic consumption. The domes- 
tic consumption in turn accounted for 
most of the output; exports were minor. 

India's magnesite reserves total 70.3 mil- 
lion tons. 

A new corporation, Belpahar Refracto- 
ries Ltd., will begin to mine and calcine 
magnesite using a 35,000-metric-ton plant 
in the Almora District of Uttar Pradesh in 
1971. 

Mica.—Total processed mica production 
during 1970 exceeded production during 
1969, thus enabling India to retain its role 
as a major world producer of mica. India 
consumed about 6,000 tons of mica domest- 
ically, mainly to make insulating brick. 
Total quantity of exports of mica in 1970 
increased over exports in 1969. Table 6 
shows the distribution of the quantity of 
exports by type. The value of 1970 mica 
exports was $22.1 million, slightly less than 
the $22.2 million recorded for 1969. The 
value of 1970 exports by type was block— 
$10.6 million; splittings—$6.5 million; film 
—$1.7 million; other—$3.3 million. The 
leading destinations for mica exports by 
value were U.S.S.R.—$6.2 million; Japan— 
$2.9 million; United States—$2.6 million; 
Poland—$1.7 million; the United Kingdom 
—$1.5 million; East Germany—$1.3 mil- 
lion; and Czechoslovakia—$1.0 million. 

While the Government of India showed 
concern that the impact of synthetic mica 
and mica substitutes on the world mica 
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market might destroy one of India's im- 
portant foreign exchange-earning indus- 
tries, there seems to be insufficient evi- 
dence to support this view. Although India 
has lost part of its traditional markets, it 
has gained some new markets. Specifically, 
India's production as measured by exports 
increased its share of world production of 
mica sheet, block, and splittings from 59 
percent in 1960 to 72 percent in 1970, 
while the world production in 1970 de- 
clined to 66 percent of 1960 world produc- 
tion. 


Table 6.—India: 


(Metric tons) 


Mica exports by type 


Type 1969 1970 
Boe... 8 1,790 1,630 
F/ ³˙¹ AA 107 123 
Cut condenser film and plate 36 138 
Cut sheet and stri dd 27 21 
Washer and disc. .............. 103 119 
Splitting 6, 686 6,313 
Scrap and waste 8,997 14,972 
Powder ĩ ²·˙· c ee 3,289 8,616 
Micanite and builtup mica. . .... 21 10 

Told. teed ius 21,056 26,942 


However, India’s mica production as meas- 
ured by exports of all grades showed a 
slight decline in its share of world mica 
production, from 18 percent in 1960 to 16 
percent in 1970, while world production of 
all grades of mica in 1970 was 103 percent 
of the 1960 figure. Thus, competitors have 
only somewhat curtailed India’s mica in- 
dustry so far. There seems to be an ade- 
quate quantity and quality of reserves to 


keep the industry functioning for a long 


time, although the actual quantity avail- 
able is not known. 

Phosphate Rock.—The sole producer, 
the Jhamar Kotra Mine of the 50 percent 
government-owned Bikaner Gypsum Co., 
Ltd., produced 149,544 tons of phosphate 
rock worth $1.75 million in 1970 compared 
with 69,175 tons in 1969. India met most 
of its demand for phosphate rock in 1970 
by importing 327,198 tons from the United 
States; 291,153 tons from the United Arab 
Republic; 197,581 tons from Morocco; 
94,980 tons from Jordan; and 13,716 tons 
from Hungary. 

The Bikaner Gypsum Co., Ltd., reached 
its 1,000-ton-per-day expansion target early 
in 1971 and will now try to double that 
early in 1972. The International Bank for 
Reconstruction and Development may give 


financial aid to the State of Rajasthan for 
the further development of the Jhamar 
Kotra Mine and for building a beneficia- 
tion plant as the result of successful pilot 
plant studies conducted by an AID phos- 
phate beneficiation specialist and the staff 
of India’s Bureau of Mines. 

Sulfur and Pyrite—The only producer 
of pyrite, the Pyrites and Chemicals Devel- 
opment Co., Ltd. which works the Amj- 
hore-Ghogha deposits in Bihar, produced 
26,400 tons of ore (quality unavailable) in 
1970, as compared with 38,686 tons in 
1969. The 1970 production was only 22 
percent of the planned output. The ore 
contained 35 to 38 percent sulfur rather 
than the 40 percent sulfur expected on the 
basis of diamond drilling. Company 
officials announced that further develop- 
ment of the mine will be necessary before 
it can make its planned contribution to 
India's sulfur supply. 

In addition to the above production, In- 
dia's zinc smelters produced 47,250 tons of 
byproduct sulfuric acid in 1970 from zinc 
sulfide concentrates, compared with 49,500 
tons in 1969. Smelter expansion should 
provide a production of 195,000 tons of 
sulfuric acid in 1974. Imports supplied 
most of India's needs for sulfur. Principal 
sources were Canada— 305,841 tons; Poland 
—113,009 tons; and Iran—105,217 tons. 


MINERAL FUELS 


Coal.—Coal was again India's most im- 
portant mineral commodity in terms of 
value, even though both value and quan- 
tity were a bit lower in 1970 than in 1969. 
The average value per ton was $4.75 in 
1970 as compared with $4.61 in 1969. 

Private collieries produced 75.7 percent 
of the total 1970 output, the Government- 
owned National Coal Development Corpo- 
ration produced 19.2 percent; Singareni 
Collieries Co., Ltd., produced 5.1 percent. 
Of the total output, 16.50 million tons was 
coking coal in 1969 and in 1970. Of the 
total output, 76 percent came from under- 
ground mines and 24 percent came from 
open pit operations. 

In 1970, 759 coal mines were operating, 
33 mines less than the previous year. 

India consumed 70.18 million tons of 
coal in 1970; 16.0 million tons of this was 
consumed by the Indian railways; 16.0 mil- 
lion tons by thermal powerplants; 14.5 
million tons by the iron and steel indus- 
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try; 3.0 million tons by coke ovens; and 
other industries consumed the remainder. 

The coal industry had a difficult time in 
1970. Production was down, a number of 
mine closures occurred, and pithead stocks 
reached an unprecedented high of 8.6 mil- 
lion tons by the end of 1970. This difficult 
time resulted from labor disturbances in 
the mines, at the railways, and at the con- 
sumers plants, plus problems with the coal 
price structure and a shortage of rail cars 
at peak shipping periods. 

The Government of India's efforts to 
promote exports of coal, begun in 1968, 
began to show results in 1970. The likeli- 
hood of large increases in coal export still 
remains small, however, mostly because of 
inadequate port and railway facilities. In- 
adequate transportation facilities have also 
led the Ministry of Steel and Mines to 
consider importing coal for two planned 
steel plants which will be quite distant 
from the sources of domestic coking coal. 

Lignite.—The Neyveli mine was the only 
lignite producer in 1970. Its urea fertilizer 
plant produced 97,300 tons of fertilizer, 
and its briquetting and carbonization plant 
produced about 150,000 tons of carbonized 
briquets. 

Natural Gas.—Natural gas production in 
1970 decreased compared with 1969 pro- 
duction. Natural gas reserves, as of Janu- 
ary 1, 1970, were 2,092 billion cubic feet, a 
decrease of 145 billion cubic feet compared 
with the previous-year figure. The Oil and 
Natural Gas Commission (ONGC) agreed 
to construct a 15-mile pipeline in Gujarat. 

Petroleum.—The Indian petroleum in- 
dustry had a slower growth in 1970 than 
in the previous year. Production of crude 
increased by only 0.9 million barrels, to 
52.6 million barrels in 1970. Production 
from Gujarat was 52 percent of the total 
and that from Assam was 48 percent. 
Crude oil imports, however, jumped to 
86.6 million barrels, 7.8 million barrels 
above the 1969 figure. Refinery throughput 
was 138.5 million barrels, while refinery 
output (excluding plant fuel and losses) 
was 131.7 million barrels. Product exports 
dropped 2.9 million barrels to only 3.5 
million barrels in 1970. Product imports 
dropped by 0.3 million barrels to 8.1 mil- 
lion barrels. 

Exploration, Drilling and Crude Oil Pro- 
duction.—There were no major discoveries 
in 1970. Drilling of the deep well at Su- 
ruin (near Jammu), spudded-in as 
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scheduled in March 1970, was only able to 
proceed until October when drilling diff- 
culties (stuck rods) forced a temporary 
suspension of activity. India’s first offshore 
well, near Aliabet Island, reached a depth 
of 4,859 feet and bottomed in Deccan 
Trap volcanics. While the well encoun- 
tered barren Eocene sediments, three over- 
lying Miocene horizons did produce a non- 
commercial flow of crude oil. This opened 
other possibilities in unexplored Miocene 
sediments in adjacent offshore areas and 
nearby Gujarat. The ONGC finally com- 
pleted negotiations early in 1971 to com- 
mission Mitsubishi Heavy Industries, Ltd. 
to build India’s first self-propelled jackup 
drill platform according to a design sup- 
plied by The Offshore Co. (Houston, 
Tex.) for delivery by December 1972. This 
drill platform will drill on the “Bombay 
High” structure. The Offshore Co. will be 
acting as consultant and contractor, both 
now and during the early phases of drill- 
ing. 

The ONGC completed 90 wells (more 
than 554,000 feet drilled) during 1970; Oil 
India, Ltd., completed 14 wells (almost 
157,000 feet); and Assam Oil Co., Ltd., 
completed 10 wells (almost 22,000 feet). 
At the end of 1970 in all of India there 
were about 1,050 producing oil wells, 95 
gas wells, 140 holes under test, and 35 
water injection holes in operation. 

Refining—The following tabulation 
shows refinery output in million barrels: 


Refineries 1969 1970 
Private: 
Digböi--- cs dcus xhRLOSOC 8.7 3.5 
Burmah-Shell..............- 26.3 24.8 
l ONA O 17.2 16.7 
Caltex. - o ol.:leSS 2m. 9.2 8.3 
Subtotal ).. 56.5 53.3 
Government-controlled: 
auhsti.-. 2 oe eck 5.6 4.9 
Baraunni 14. 8 15.9 
KOF alllldd 25.0 25.1 
e, onde meh 17.6 18. 
Madras 5. 6 14.1 
Subtotal 1. 68. 0 78.3 
Total l mcm 124.6 131.7 


1 Data may not add to totals shown because of 
independent rounding. 


The refinery production of private cor- 
porations decreased because the Govern- 
ment reduced foreign exchange allocations 
between April and August. Shortages of 
Assamese crude oil lowered the output of 
the Government-owned Gauhati and Bar- 
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auni refineries. In 1970, 62 percent of the 
refinery feed was imported. 

The Government is making all the plans 
for refinery expansion and new refineries. 
It wants to expand the Koyali refinery 
from 60,000 to 170,000 barrels per day. 
Haldia is still scheduled for completion in 
1973. The Government announced plans 
for a new refinery in Assam in 1975. The 
Government of Goa petitioned the Central 
Government for approval of a refinery in 
Goa. 

Transportation.—Most petroleum prod- 
ucts still moved by rail in 1970. The role 
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of pipelines was unchanged, since the Kal- 
ol-Koyali pipeline in Gujarat was not com- 
pleted on schedule. The pipeline report- 
edly has a capacity of 7.5 million barrels 
of crude oil annually. 

Marketing —The Governments Indian 
Oil Corp. raised its share of total product 
distribution in India to 52 percent in 1970, 
an increase of 3 percent compared with 
the previous year. Burmah-Shell and Esso 
both had a slight increase in volume while 
suffering a loss in their percentage of total 
sales. Caltex had a loss both in volume 
and in percentage. 


Digitized by Google 


The Mineral Industry of Indonesia 


By E. Chin 


On April 1, 1970, Indonesia began the sec- 
ond year of its 5-year plan, Repelita. Under 
this program, increases in public and private 
investment, domestic production, and ex- 
ports have indicated economic progress. Ad- 
ditionally, foreign investment and assistance 
have grown significantly. The Government 
remained committed to a generally free 
market system and the overall confidence in 
the economy within the business community 
improved. For the past 2 years, the Govern- 
ment has held inflation under 10 percent 
per year in spite of a rapid expansion of 
bank credit and money supply. Under the 
5-year plan, priority is given to increasing 
the volume of production of existing plants 
and factories. 

Since the implementation of the plan, 
there has been noticeable growth in pro- 
duction, financing, marketing, management, 
taxes, rates of duties, infrastructure and 
competition. Provisions of the Repelita call 
for increasing fertilizer and cement produc- 
tion since the domestic demand was rising 
sharply. If all investments in the cement in- 
dustry were to be realized, cement produc- 
tion in Indonesia would reach 1.34 million 
tons annually by the end of the 5-year plan. 


In 1970 the output of the textile industry 
increased markedly, partly by the increased 
output of existing plants and partly by the 
establishment of new enterprises. The chem- 
ical industries developed more favorably 
than in previous years. Production of glass, 
carbon dioxide, and oxygen increased. In 
March, a detergent plant in central Djakarta 
was commissioned. Petroleum production by 
the private companies and the state-owned 
oil company, Pertamina, was markedly in- 
creased. Between December 6, 1969, and the 
end of 1970, more than 35 production- 
sharing contracts were signed between Per- 
tamina and foreign oil companies. Mine 
production rose at various rates for tin, 
nickel, and bauxite. Coal production de- 
clined. 

Power generation was being increased due 
to the construction of 11 projects through- 
out the country, which were in varying 
stages of completion during 1970. The World 
Bank provided $16.8 million in credits for 
the reorganization of the state-owned elec- 
tricity company and for the improvement 
of distribution. 


1 Chemist, Division of Nonferrous Metals. 


PRODUCTION 


Output of crude petroleum, by far the 
most important Indonesian mineral com- 
modity, increased 15 percent in 1970. Mine 
output of tin increased 9 percent in 1970, 
to 18,761 metric tons. However, tin metal 


production decreased 13 percent in 1970, to 
5,108 metric. tons. In 1970, production of 
bauxite was 1,229,168 metric tons, an in- 
crease of 61 percent over the previous year's 
output. 
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Table 1.—Indonesia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 
METALS 
Aluminum, bauxite, gross weight 879,328 765,282 1,229,168 
1 ³¹“ꝛ. ⁰˙m] se Lap 8 troy ounces. . 5,968 8,250 7,608 
IJ/!l!!!!!ö;öV LEE Las EE NA e 200 
Manganese ore 5 LLL. LLL c LLL LLL Lll lla L2 lll llc ll r 2,200 6,400 2,000 
Nickel mine output, metal content è 3...2... 2 z. 2L 2... l.l. 17,222 7,624 18, 000 
ahs Set ence ca ae P TCI MEE sc rn as thousand troy ounces... 809 840 288 
n: 
Mine output, metal content....................-- long tons 16,671 17,138 18,761 
Metal. 2 iz ũ ße... Re LAE do.... r 8,558 5,900 : 
NONMETALS 
H o;Ü0Üẽ³6¹ũ0ẽt. ⁰˙¹¹¹ ³⁰-mA ⁊7ꝝ, ⁊ iu thousand tons r 410 540 558 
Clays, kaolin powder H 2. eee r 7,500 2,500 9,500 
Diamond: 
Industrial 2... thousand carats.. 6 6 6 
Gem s... ce eee ⁰⁰⁰ꝗ⁰ſ m ⁊ð K a 88 do 14 14 14 
JECJlffn :::: CE EL G do.... 20 20 20 
Fertilizer materials, phosphate rock 2 10,000 10,000 10,000 
S/... y EL E NA e 1,000 e 1,000 
Salt, ail LY DOS MOREM es i thousand tons.. 80 180 180 
Sulfur, elementalC hh 1.200 1,200 1,500 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, "bitumen contenti- ſßhGꝙö ee ICI 10,000 12,000 18,800 
Coal. cec ei cada ui e eek ee thousand tons.. 176 191 172 
Ga8, natural: 
Gross productioůn million cubic feet..  7116,025 er 110, 000 108,485 
Marketed. loo ecco ¼¼ꝶqqꝶmqg y eee do. e r 24,067 e 30,161 27,649 
Natural gas oline thousand 42-gallon barrels. 260 NA 254 
Petroleum: 
h ⅛ omni ]³⁰·Üwmwüꝛꝛ suede E do.... 219,918 271,008 811,650 
aaa 
Refinery products: 
Gasoline so ———————— ——— Áo [e P 10,991 10,927 12,253 
Kerosine and jet fuel do 14, 317 16,948 15, 780 
Distillate fuel olẽ1 l do- 13, 672 8,371 9, „023 
Residual fuel oil... do- 12 890 12,926 18, , 646 
Lubricants (including grease) ...................- do 6 21 17 
Othepé. ee eee ee eee te do.... 16,082 24,446 29,888 
Fuel and losses do- 4, 355 3,464 2 852 
e ß A Eee: do- 72,313 76,098 83 , 459 


e Estimate. t Revised. NA Not available. 
! In addition to the commodities listed, a variety of crude construction materials such as clays, stone, and 
sand and gravel are also produced but information available is inadequate to make reliable estimates of output 


vels. 
Y Officially reported Indonesian statistics representing government output; private production by small 
unorganized producers may be as much as 20,000 troy ounces per year. 
3 Includes a small amount of cobalt which is not recovered separately. 
* Includes unfinished oils requiring further processing. 


TRADE 


Official Indonesian trade statistics for given in tables 2 and 3 were based on data 
1968-1969 were not available. The statistics from trading partner countries. 
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Table 2.—Indonesia: Apparent exports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum, bauxite. ...................- 845,866 837,501 Japan 767,741; Italy 69,760. 
Copper scrap.......------------------- 111 126 iis Germany 66; Belgium-Luxembourg 
Iron and steel scrap.....-.-.------------ 3,982 10, 494 All to Japan. 
Lead alloys unwrou ght. zi 50 Do. 
Manganese ore and concentrate. ......... 6,233 8,140 Do. 
Pure ore and concentrate 234,960 268,099 Do. 
n: 
Ore and concentrate long tons.. 4,852 62 Spain 42; Japan 20. 
Metal alloys unwrought....... do- 5,833 7,250 West Germany 3,805; France 1,987. 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum: 


cme = partly refined: 
ru 
thousand 42-gallon barrels.. 125,184 169,129 Japan 105,326; Australia 32,067. 


Partly refined............ do.... 5,159 4,474 Japan 2,366; Australia 1,725. 
Refinery products: 
Gasoline, motor.......... do.... 67 943 Japan 822; New Zealand 104. 
White spirit, kerosine. .... do.... 24 88 All to New Zealand. 
Distillate fuel oll do- 96 13 Do. 
Residual fuel oil.......... do.... 14,068 20,282 Japan 18,641; Netherlands 1,641. 
Mineral jelly and wax..... do.... 124 110 Australia 39; West Germany 21; Nether- 
lands 21. 
!! do.... 14, 355 21,386 


1 Compiled from import data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 
France, West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway 
Uo al, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, the United States, and 

ugoslavia. 


Source: For the U.S. S. R.: Official trade returns of that country; for all other countries: Statistical Office 
of the United Nations. 1968 Supplement to the World Trade Annual. V. 5 (The Far East), Walker and Com- 
pany, New York 1970, pp. 445—449; 1969 oppiemedt to the World Trade Annual. V. 5 (The Far East), Walker 
and Company, New York 1971; pp. 316-820. 
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Table 3.—Indonesia: 
(Metric tons unless otherwise specified) 


Apparent imports of selected mineral commodities 1 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydroxide.......... „„ mS 85 
Metal including alloys, all formmmmmmnmmmnm „„ 5,557 4, 760 
Copper including alloys, all form mꝛ 22-2... -2l clc cl lll lll LLL l- l2 554 1,345 
Iron and steel: 
ß aaa ee ree, DLE IL E CU i 260 =e 
Pig iron and cast-iron.... 2.22.2. eee 4,708 515 
Semimanufacture s 156,928 228 , 595 
Lead alloys unwrought...............-.. L2 LLL eee ee 8 
Manganese oxide U——U—Un'G LLL LLL LLL cel LLL 2222-222 222222222222-2-2- ES 165 
Nickel semimanufactures. ......... s 6 oe 
Tin including alloys, all formeumůꝛ̈wnn long tons 422 52 
Titanium. oxides occ ] ;ͤd ⁰k;kł F 108 154 
Zinc: 
%õ§ö’ͤ ³ꝛ ¹ m Ss LER ⁰ 0m = 380 105 
Metal including alloyhhs zzz 1,733 1,707 
Other: 
Ash and residue containing nonferrous metals «„ m 287 
Oxides, hydroxides and peroxides of metals n. e. 59 89 
Abrasi tural, grindi d lishing wheels d sto 51 
rasives, natural, grinding and polishing wheels and stones 
Bare. ³˙ä¹ä ³o“(m(n“n AAada½½½dzyg½g y yd 2,939 8,499 
Caustic soda- nol eene o ee ee eL eL ͥ d CL D eae ee 12,710 15,404 
)J) fs MA ma ED Lm ER E 157,015 389,166 
Clays and products: 
/ 22.5 undc euet iE iu ³ꝛ ] A Ur EE 4,587 4,408 
Products value, thousands $462 $492 
Fertilizer materials: 
C111 PCR clas ee A EO ERR do $1,060 $1,224 
Manufactured: 
Niere ðVſ ⁰ och i e 47,081 124, 127 
JJ ecce tee xiu su d eR E d Ce 111,370 41,692 
Potassio o eee ee este er e cuc Ma y Eie ra 5,244 82,937 
Mixed. ccs ch a wa cuc . y c E 50,148 180 , 406 
7 ]0·¹ÜÜ¹1¹ ãb5ſ y 218,838 829,162 
Gypsum and plasters. 22 LLL LLL LL LLL LL LL LL cL LLL ccc LLL LLL Lc Lll lll ll... 10,556 (3) 
Limestone ss ⁵⅛˙ ͥ yy ĩ d y LU DE 1,963 2,9 
Eus and semiprecious stones, n.e.8.. s value $71,000 $104 ,000 
ulfur: 
Blémental 2.236 ee tee eee oe ee ie = Mal . ee 5,015 4,596 
Sullurie acid os So Aue oe to umma ⅛ - ð v dte E a (3) 449 
Other n.e.s.: 
Crude: ͥT2w̃ at LL LEE miU es ME ad 1,846 
Building materials of asphalt, asbestos, and fiber cement, and unfired nonmetals 
ra A. E E E Eel hs et cas ae he TET SA el a 1,620 2,849 
MINERAL FUELS AND RELATED MATERIALS 
fl ³o a ee as a ee eee 1,097 677 
OG ceed oe ee ek oe ee te ee a en et UEM DS 835 10,000 
810 NORMEN EET ERES ß a as 8,406 ,195 
Petroleum refinery products: 
Residual fuel oll thousand 42-gallon barrels... zu 142 
Fl; ⁰ ver 8 value, thousands $2,420 $3,118 
DIM jelly and Wak---.--252 ee thousand 42-gallon barrels. . 12 
ther: 
Nonlubricating oils n. e. do- 5 10 
White spirit, kero sinn kd do 317 386 
Bitumen and other residues do 354 785 
Bitumen mixtures do 4 Lo 


! Compiled from export data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 


France, West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway 
Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, the United States, an 


Yugoslavia. 
? Quantity not reported, value $89,000. 
3 Quantity not reported, value $25,000. 


d 


Source: For U.S.S.R.: Official trade returns of that country; for all other countries: Statistical Office of the 
United Nations, 1968 Supplement to the World Trade Annual. V. 5 (The Far East), Walker and Company, 
New York 1970, pp. 450—460; 1969 Supplement to the World Trade Annual. V. 5 (The Far East), Walker and 


Company, New York 1971; pp. 321-3 
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COMMODITY REVIEW 


METALS 


Aluminum.—P. T. Alcoa Minerals of In- 
donesia, a wholly owned subsidiary of the 
Aluminum Company of America (Alcoa), 
reported the discovery of bauxite deposits 
in West Kalimantan, Borneo. The discovery 
was made along a 300-kilometer belt from 
the Kapas River southeast to the Djelai 
River in southwest Kalimantan. P. T. Alcoa 
has been exploring in various locations in 
the Indonesian archipelago under a 1969 
agreement between Alcoa and the Indo- 
nesian Government. From samples taken on 
Kalimantan the bauxite appears similar to 
the bauxite mined on the Indonesian island 
of Bintan. Alcoa indicated that exploratory 
work shows that bauxite reserves in Kali- 
mantan are probably of adequate tonnage 
and grade to support an alumina plant. 
However, further studies will take a year or 
longer to determine the extent and quality 
of the bauxite. 

With the annual production of bauxite at 
1.2 million tons, the Indonesian Government 
increased the storage capacity at the port of 
Kidjang on the island of Bintan from 40,000 
metric tons to 90,000 tons and raised the 
loading capacity of the port from 400 to 
1,000 tons per hour. The Gulf of Kidjang is 
being dredged to enable ships of up to 
30,000 tons to reach the port. In addition, the 
bauxite plant in the Tembling district has 
been expanded and equipped with better 
loading facilities. 

Three Japanese aluminum companies— 
Nippon Light Metal Co., Ltd., Showa Denko 
Co., Ltd., and Sumitomo Chemical Co., Ltd. 
—are studying the feasibility of building an 
alumina plant on Bintan Island. Farlier in 
1970, it was reported that the Indonesian 
Government hoped to build an alumina 
plant in Bintan with an annual production 
of 200,000 tons or more and to export the 
entire output to Japan. 

To encourage the erection of an alumina 
reduction plant, the Indonesian Govern- 
ment has offered low-cost electricity from 
a planned hydroelectric powerplant to be 
built on the Asahan River in Sumatra. 
Four Japanese companies—Sumitomo Shoji 
Kaisha Ltd., Nippon Light Metal Co., Ltd., 
Showa Denko Co., Ltd., and Sumitomo 
Chemical Co., Ltd.—are studying the feasi- 
bility of constructing an aluminum smelter 
with an annual capacity of 200,000 tons in 


Sumatra. Kaiser Aluminum & Chemical 
Corp. also is planning to build an aluminum 
refinery in the same area and will presum- 
ably participate in the project through sepa- 
rate arrangements with the Indonesian Gov- 
ernment. 

Copper.—Freeport Indonesia, Inc., a sub- 
sidiary of Freeport Minerals Co., started the 
construction of roads and facilities at its 
Ertsberg copper deposit in West Irian. This 
prospect contains 33 million tons of proven 
ore, averaging 2.5 percent copper, and 0.025 
ounce of gold, and 0.265 ounce of silver per 
ton. The proposed open pit mine in the 
Carstenz Mountains is expected to produce 
annually 250,000 tons of concentrate (con- 
taining 26 percent copper plus the precious 
metals) beginning early in 1973. The entire 
output of this project has been committed 
to Japanese and West German firms. 

The Ertsberg project includes the build- 
ing of a seaport, an airstrip, a mining town, 
and the construction of 90 kilometers of 
roads, in addition to the installation of 
mining equipment. The estimated cost for 
developing this ore body increased by $15 
milion to a total of $135 million. The 
additional cost was due to the problems 
encountered in building roads through the 
rain forest where rainfall may amount to 
120 inches during the July-September pe- 
riod and to the construction of more re- 
liable and efficient conveying and grinding 
equipment for the 7,500-ton-per-day flota- 
tion mill. The increased cost of $15 million 
is within the amount of additional loan 
and equity funds already committed to the 
project. 

Gold and Silver.—All recorded gold and 
silver production was from the underground 
Tjikotok mine in southern Banten in Java. 
The Logas mine in Central Sumatra, a 
dredging operation, is in the trial-operation 
stage. 

Iron and Steel.—At the request of the 
Indonesian Government, Nikko Engineering 
Co. of Japan is conducting a survey of iron 
sand deposits in a district 120 kilometers 
east of Chalachap. 

The Japanese Kawasaki Steel Corp. an- 
nounced it will build a steel plant in Sura- 
baya, East Java, in a joint venture with the 
Indonesian firm, C. V. Gayantara. The ven- 
ture, called P. T. Steel Pipe Industry of 
Indonesia, is scheduled to produce 18,000 
tons per year of steel pipe. 
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Manganese.—Manganese ore production 
is small due to limited reserves and spor- 
adic due to the seasonal character of min- 
ing. Presently, all mining is in Karang- 
nunggal, West Java, and in some localities 
in Central and East Java. While a small 
amount of manganese is consumed by In- 
donesian battery manufacturers, the bulk 
of the production is exported mainly to 
Japan. 

Mercury.—Ariadi Corp. of Djakarta, an 
Indonesian firm, was conducting a mercury 
exploration program in West Borneo. 

Nickel.—Sulawesi Nickel Development 
Company (SUNIDECO), a joint concern 
established in Sulawesi by Nippon Mining 
Co. Ltd., Sumitomo Metal Mining Co., Pa- 
cific Nickel Mining Co., and Nippon Yakin 
Kogyo concluded a contract with P. N. 
Aneka Tambang (Aneka) to export 500,000 
tons of nickel ore to Japan in 1970 and 
600,000 tons in 1971. According to SUNI- 
DECO, lower grade nickel ore in Sulawesi 
(containing 1.5 percent nickel) may total 
65 million tons. SUNIDECO is conducting 
feasibility studies on expanding the pro- 
duction capacity of its ferronickel smelter 
which it is constructing at the Pomalaa 
area in Sulawesi. The original project was 
for a smelter having a 12,000-ton-per-year 
ferronickel capacity. 

Tin.—The Netherlands firm, N. V. Cesco, 
signed a tin exploration agreement with the 
State tin enterprise, P. N. Timah, to ex- 
plore an area of 33,000 square kilometers 
in the area of the Islands of Bangka and 
Belitung. Under terms of the agreement, 
the exploration includes a sonic survey, 
the first stage of which constitutes a geo- 
physical sonic survey covering 6,000 line- 
kilometer traverses. The cost of the first 
stage is $200,000, of which the Indonesian 
Government will pay $71,000 and the bal- 
ance will be financed by the Netherlands 
partner. 

Approximately 170 tin mines were in op- 
eration in Indonesia, scattered through the 
Islands of Bangka, Belitung, Singkep, and 
Karimun and their surrounding offshore 
areas. Land and seagoing dredges accounted 
for more than 50 percent of the tin con- 
centrate produced, the remainder is from 
hydraulic mining. 

The world's largest sea going dredge, 
"Bangka I" is in operation in Indonesia. 
The state-owned dredge, Maras, sank at sea 
in mid-January, 1971. 

The smelting plant in Montole, Bangka, 
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with an annual capacity of 25,000 tons of 
tin, is conducting trial operations. 


NONMETALS 


Cement.—The main Indonesian producers 
of cement were P. T. Semen Gresik, P. N. 
Semen Padang, and P. N. Semen Tonasa 
with rated annual capacities of 375,000 
tons, 120,000 tons, and 120,000 tons, re- 
spectively. As part of its overall 5-year 
development program, the Government ex- 
pects production of cement in 1973 will 
reach 1.25 million tons to achieve self-suffi- 
ciency. Prospects for increased output of 
cement are considered good inasmuch as 
credits for expanding the capacity for ce- 
ment production have been approved. Kai- 
ser Cement and Gypsum Corp., Bank of 
America, International Finance Corp., and 
P. T. Semen Gresik are discussing the feasi- 
bility of establishing a cement factory at 
Tjibinong. 

Fertilizer Materials. — The startup for the 
Indonesian Government's fertilizer facilities 
at Gresik was scheduled for the beginning 
of 1971. This complex includes a 220-ton- 
per-day ammonia unit, a sulfuric acid plant, 
and facilities for the manufacture of 45,000 
tons per year of urea and 150,000 tons per 
year of ammonium sulfate. 


The U.S. Agency for International De- 
velopment (AID) granted a $20 million 
loan to Indonesia to help finance a $84.4 
million fertilizer complex in South Sumatra. 
The proposed plant will have an annual 
capacity of 380,000 tons of urea and will 
include a gas conservation and transmission 
system utilizing indigenous natural gas. Ad- 
ditional financing for the fertilizer plant is 
to be provided by the International Devel- 
opment Association ($30 million) , the Asian 
Development Bank ($10 million), and the 
Overseas Economic Cooperation Fund of 
Japan ($8 million). The $68 million total 
will finance foreign exchange costs of the 
project. 

Pertamina is considering a cooperative 
venture with the Japanese nitrogen indus- 
try, represented by the Japan Ammonium 
Sulfate Industry Association, in the con- 
struction of an ammonia-urea complex. The 
plans call for a 163,000-ton-nitrogen-per- 
year ammonia unit and a 340,000-ton-per- 
year urea plant. Three sites are being con- 
sidered, these being Djakarta, Surabaya, 
and Medan. 
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In cooperation with Pertamina, Univer- 
sal Chemicals, Ltd. (based in the Bahamas) , 
is to establish a complex comprising an 
ammonia unit (1,000 tons per day), a urea 
unit (258,000 tons nitrogen per year), and 
all necessary ancillary facilities. This com- 
plex is expected to involve an investment 
of $64 million but is not expected to come 
on stream before 1975. 


MINERAL FUELS 


Petroleum.—The annual output of In- 
donesian petroleum represents approxi- 
mately 2 percent of the world total output 
but is more than half the oil produced in 
south, southeast, and east Asia, outside 
mainland China. Output from the 40-odd 
producing oilfields in Indonesia jumped to 
an alltime high of 312 million barrels in 
1970. 

The principal oilfields are in the eastern 
Sumatran plains, in northern Java and the 
surrounding seas, and in West Irian. The 
increase in total oil production during 1970 
was due primarily to the increase in pro- 
duction in east-central Sumatra, particu- 
larly the Minas and Duri fields. A pipeline 
moves the oil north from these fields to 
Dumai, Indonesia's largest port in tonnage 
handled. 

During 1970, Pertamina accepted con- 
tracts from eight companies interested in 
petroleum exploration and development. 

Capitalization for the eight contracts 
totaled to a $78.05 million investment in 
exploration activities to be made over a 
period of 8 years. The contracts were for 
a duration period of 30 years, except for 
the award to Pixa Oil N. L. (Australia) 
which was for 25 years. The contracts 
awarded were briefly as follows: 

Wendell Phillips was granted on Febru- 
ary 4, 1970, 32,000 square kilometers, on- 
shore and offshore, in northwest Irian. Also, 
Wendell Phillips is to build hospital and/ 
or school buildings in West Irian, when 
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its production share exceeds 75,000 barrels 
per day. On February 9, 1970, the Cali- 
fornia Asiatic Oil Co. and Texas Overseas 
Petroleum Co. was granted 72,000 square 
kilometers between Sulawesi and Java. 
Forty thousand square kilometers were 
awarded to Kondur S. A. on August 5, 
1970, for an offshore area on the Rian 
Islands. Additionally, if Kondur's produc- 
tion share reaches 100,000 barrels per day, 
it is to build a refinery or petrochemical 
plant. On September 23, 1970, Trend Ex- 
ploration Ltd. was granted 4,000 square 
kilometers onshore West Irian. Trend Ex- 
ploration is required to invest in a refinery 
or petrochemical project if its production 
share exceeds 100,000 barrels per day. In- 
donesia Gulf Oil Corp. and Whitestone 
Indonesia, Inc, were both awarded con- 
tracts on October 19, 1970, for 29,000 
square kilometers onshore and offshore in 
West Sulawesi and for 15,000 square kilo- 
meters in Bomberai, West Irian, respec- 
tively. If the production share exceeds 
100,00 barrels per day, each company is 
required to invest in a refinery or a petro- 
chemical project. On October 15, 1970, 
Pixa Oil N. L. was granted an exploration 
area of 1,550 square kilometers onshore 
East Kalimantan. 

P. N. Pertamina is converting Merak 
Island in Djakarta Bay into a base to pro- 
vide various services needed by oil company 
ships now operating in offshore oil explo- 
ration in Indonesia. The base is to be 
constructed by Toyo Menka (Japan) and 
Santa Fe International Oil (U.S.) in co- 
operation with Pertamina. The base will 
provide 100,000 square meters of storage 
space for oil pipes, drills, rigs, and chem- 
icals and will serve additionally as a supply 
center for foodstuffs and water for the 
ships servicing oil-drilling operations. The 
two construction companies are also plan- 
ning to build assembly plants for oil-drill- 
ing rigs, construction materials, and other 
heavy equipment. 
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The Mineral Industry of Iran 


By David A. Carleton? 


Iran’s mineral industry, which is domi- 
nated by petroleum production, demon- 
strated significant gains again in 1970 that 
have been characteristic of the country's 
economy for nearly 2 decades. Because of 
the world's continuing demand for petro- 
leum, there is every reason to believe that 
this growth will continue into the near fu- 
ture. 

The value of mineral output in 1970 
reached an estimated 52 billion? more 
than 95 percent of which was from crude 
petroleum production. Accordingly, the 
mineral industry contributed about 22 per- 
cent to the nation's gross national product 
(GNP), estimated at $9 billion in 1970. 
During that year the petroleum sector ac- 
counted for 90 percent of Iran's foreign 
exchange earnings and provided $1.2 bil- 
lion in government revenue. 

During the Iranian year 1349 (March 21, 
1970 to March 20, 1971) 80 percent of the 
oil revenues were allocated to the Govern- 
ment's economic development program 
(Plan Organization). Income from petro- 
leum was escalated by the November 14, 
1970, agreement between the Government 
and the foreign private concessionaires to 
increase posted prices and to elevate the 
tax rate from 50 to 55 percent of net prof- 
its. As a result of the completion of a nat- 
ural gas pipeline to the U.S.S.R. near the 
end of 1970, revenues from natural gas are 
expected to contribute an additional $40 
million annually. 


The output of minerals other than pe- 
troleum and natural gas was valued at an 
estimated $68 million in the Iranian year 
1349, up 10 percent from the previous 
year. Cement production contributed 70 
percent to the total followed by lead-zinc, 
12 percent; and chromite, 5 percent. 

Mineral exploration (other than petro- 
leum and natural gas) continued active 
during the year with several contracts 
signed and the Geological Survey of Iran 
mapping prospective regions. A contract 
valued at $5 million was awarded in 1970 
to a Yugoslav government agency by the 
Iranian Government to conduct a detailed 
survey of the Kerman mineralized area in 
southwestern Iran. Another contract was 
awarded the French Atomic Energy Com- 
mission to explore for radio-active mate- 
rials throughout Iran. Furthermore, a 3- 
year minerals exploration project financed 
by the Iranian Government ($1.4 million) 
and the United Nations ($0.6 million) is 
planned by the Geological Survey of Iran. 

Developments in the nonpetroleum sec- 
tor of the mineral industry were high- 
lighted by plans to develop Iran's substan- 
tial copper reserves. Although plans are to 
bring the large Sar Cheshmeh deposit into 
production by 1974 at a rate of 30,000 tons 
of ore per day, financial arrangements 
were pending at yearend. 


PRODUCTION 


During 1970, the Iranian Bureau of Sta- 
tistics, Ministry of Economy, published the 
results of a mineral production survey for 
the calendar year ending March 20, 1969, 
the first to be conducted since 1962. Based 
on this survey, certain extrapolations, and 
estimates based on exports, the value of 
nonpetroleum sector mineral production 
during the calendar year ending March 20, 
1971, totaled $68 million. 


Iran was the world's fourth largest crude 
oil producing country, following the United 
States, U.S.S.R. and Saudi Arabia. Produc- 
tion in 1970 averaged 3,828,650 barrels per 
day and was valued at about $2 billion. 


1 Supervisory foreign mineral specialist (petro- 
leum), Division of Fossil Fuels. 

2 Where necessary, values have been converted 
from Iranian Rials (Rs) to U.S. dollars at the rate 
of Rs 1=US$0.0132. 
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Table 1.—Iran: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 ? 1969 ? 1970 22 
METALS 
Chromite; gross: wee s secu Ua aue a 90,000 140,000 120,000 
Copper mine output, metal content.............. aqu case isi le 616 515 722 
n ore, grose kl ducam se ous cue 1,057 1,650 1,858 
Mine output, metal content------------------------------------ 22,087 21,700 22,940 
Seits ðx a ws r 183 e 180 e 180 
Manganese ore, gross weight r 25,000 85,000 e 36, 000 
Zinc mine out put, metal content r 53,952 e 53, 200 e 57, 700 
NONMETALS 
Barite.......... [838qJq)q) 88 r 58,319 58,619 60,219 
Cement, hydraulic lk k k k thousand tons r 1,904 2,942 e 2,577 
1171;§Ä;O ²˙ ] .ſ, ſß. ea mm ð aaae 8 31.750 83,660 e 35,000 
// ͤ Rr thousand tons r 1,520 1,596 1,676 
E!» ²³⁰Adàààà]....... a 0...- 1,000 1,000 1,000 
Magnedlta. ..-olcccdau ie a e MER ETE ETAT EU. d eL ME E. r 25,000 21,000 , 
Mineral pigments, ochre___._..___-_---_-.------------------------- 9,700 8,000 NA 
SDYPMEDOg MEMMIUS r 214,222 235,644 252,321 
Sulfates, natural: 
Alum (aluminum-potassium sulfatedddgmꝛ LLL Lc. l lll 4,100 4,182 4,213 
Sun Sodium sulfate (mineral not specified) ʒ 8,900 8,900 9,000 
ulfur: i 
From ores (refined)......_._.----- 2 ee eee ee 1,300 1,400 1,300 
Elemental byproduct e... c d „„ 38 ,000 40,000 40,000 
MINERAL FUELS AND RELATED MATERIALS 
en UEM ERE thousand tons. . r 297 309 323 
(ORB o doe esci ] y k; y do 44 52 54 
Gas, natural: 
Gross production million cubic feet.. 802, 490 892,583 1,094,194 
Marketed productions do.... 55,534 98,201 896,333 
Petroleum: 
Crude (net thousand 42-gallon barrels... 1,039,366 1,282,155 1,397,460 
Refinery products: 
Gasoline: 
h ³o¹¹¹i¹äA ³·o¹w do... 6,9533 6,475 5,752 
h õ ³¹¹¹iAAAͥ ⅛⁰ꝛ ⁊è y do 15,818 16,998 18,718 
fl! do 12,617 13,428 12,743 
4JöÜuU 4 sdada qe see ace n A 0...- 17 , 579 19,682 , 33 
Distillate fuel oil... 2.2. 222. LLL cL LL Lll. lll Ozias 27,390 29,831 33,160 
Residual fuel oilllèU“wòꝛ . Oc 72,939 76,842 84, 127 
ite ð ͤ dud O___- 448 560 56 
Other: 
Naphtha and solvents. __.....-.--_------------- do.... 2,964 4,934 4,438 
ASONON T ³ . do 1,654 2,248 2,165 
Liquefied petroleum gas. .....................-.- do.... 530 930 1,310 
NOP ᷑ ::: 88 do 9,251 11,619 13, 652 
Refinery fuel and loss ens do.... 11,742 7,085 ,802 
ccc ieu E EE do.... 179,465 190,627 200,765 
e Estimate. p Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, a variety of crude construction materials such as common clays, 
sand and gravel, and stone, are also produced but output is unreported, and available information is inadequate 


to make reliable estimates of output levels. 


2 Data presented are for the Iranian calendar year beginning March 21 of the year stated except for figures 


on natural gas and petroleum, which are for regular calendar years. 
3 Excludes petroleum reinjected into the fields. 


TRADE 


lran promulgated a law bringing the Ir- 
ano-Romanian economic trade agreement 
into force. The agreement provides for a 
$100 million credit to be extended to Iran 
by Romania at an annual interest rate of 
2.5 percent which will be used for the 
purchase of Romanian industrial equip- 
ment and machinery. Iran is to repay 85 
percent of its purchases in crude oil and 
15 percent in other products.3 

In July an Iranian-Hungarian economic 


commission signed a protocol which envis- 
aged increased trade between the countries. 
Under the agreement Iran will repay two 
credits totaling $50 million for purchases 
of Hungarian goods over a 12-year period. 
Hungary will purchase Iranian goods with 
the repaid sums, including 200,000 tons of 
sulfur. 


3 Middle East Economic Survey. V. 13, No. 27, 


May 1, 1970, p. 6. 


THE MINERAL INDUSTRY OF IRAN 


Table 2.—Iran: 
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Exports of mineral commodities ! 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Banne ec EM 
Metal including all forms 1 
Chromite, 48 percent Crz:O0 62,128 
Copper ore and concentrate | Mm 
Iron and steel: 
e p pM —Ó— 25,883 
Semimanufactures 359 
Lead ore and concentrate 36,177 
Manganese ore and concentrate ia ia re 32 ,800 
Tin ore and concentrate long tons ae 
Zinc ore and concentrate. ... ......... 51,112 
Other: | 
Ore and concentrate 132 
Ash and residues containing non- Le 
ferrous metals. 
NONMETALS 
Barite, natural. .....................- 10,090 
Cement r 42, 903 
e P P eer 352 
Clays, crude n.e.s.: 
Bentoni e 12,284 
Fuller's ear tn 21 
e oL eee 747 
Fertilizer materials: 
Nitrogenou ss 7 
Phospha tile 1 
GYPSUM -s-s ome eect eae 1,942 
Fil! --.-.-r-»- . E 1,901 
Pigments: 
G f//ô; . eem ue 4,139 
Other earth colors. ............... EP 
Precious and semiprecious stones: 
Turquoise grams 182,835 
rr 2956225 do.... 90,000 
Püriit- Jc oo Ss ewe eet ee de dE 2 
Salton nou y ⁊ĩé chews 4,720 
Stone 
Dimension: 
Alabaster 10 
rere Er ek 9,160 
Gf AA r 5,016 
Crushe dl 48,709 
8 uoc cu LOENEN anaE 2) 
Other nonmetals n.e.8................- 10 
MINERAL FUELS AND RELATED MATERIALS 
ůõ]⁰ð⁰ AAA 8 288 
Petroleum: ? 
Crude oil r 876,152 
thousand 42-gallon barrels 
Refinery products: 
Gasoline, aviation do 16, 514 
Gasoline, motor do.... 717,080 
Jet fuel do.... 10,497 
Keros ine do 6,169 
Distillate fuel oil do.... 11,751 
Residual fuel oil........ do.... 73,475 
Lubricants. ..-.-.----- do.... 1 
ther: 
White spirit do.... 541 
Solvents do r 154 
Asphalt do- 415 
Unspecified do 350 
Total. .........- do.... 126,947 


Mineral tar and other coal, petroleum, Li 
or gas derived crude chemicals. 


t Revised. 


1969 


1,500 
19 
145,300 
3,000 


292 , 843 


2 
2,719 


148 
12,108 
13,530 
21,833 

5,000 
6 
114 


991, 797 


9,631 
16,067 
9,540 
5,702 
12,715 
65,573 
10,277 
272 
613 

4 


130,394 
4 


Principal destinations, 1969 


All to Spain. 

Afghanistan 16; Iraq 

Netherlands 43, 4502 Fante 29,450; Czecho- 
slovakia 21 200. 

All to Japan. 


Mainland China 9,550; Japan 5, 000. 
Malagasy Republic 2; 616; Kuwait 508. 
U.S.S.R. 52,277; United Kingdom 8,520. 
Italy 750; Belgium 200. 

All to U.S.S.R. 

Japan 20,320; U.S.S.R. 13,126; Belgium 


Kuwait 900. 
All to Belgium. 


Dubai 3,645. 
Kuwait 21,362; Oman 12,903. 
Dubai 184. 


Ethiopia 2,450; Oman 1,105. 
Oman 9. 
Oman 613. 


All to Kuwait. 
Do. 
Kuwait 650. 
Kuwait 863; Oman 700. 


n 3,700; United Kingdom 2,408; India 
1,808. 

All to Kuwait. 

India 163,000; United States 71,871. 


All to Dubai. 
Oman 1,839; Kuwait 577. 


All to Japan. 

Italy 8,900; Kuwait 994. 

Italy 7, ,596; Japan 1,879; Kuwait 1,820. 
Kuwait 20, 260; Oman 5, 503. 

All to Republic of South Africa. 

All to Japan. 


Kuwait 64; Iraq 45. 


Asia 611,296; Europe 287,981; Africa 51,980; 
Americas 31,691; Australasia 8,849. 


Asia 5,607; Africa 1,949; Europe 944; Aus- 
tralasia 667; Americas 464. 

Africa 679; Asia 634; Europe 280; Austra- 
lasia 196; Americas 102. 

Asia 4 756; Africa 2,345; Europe 1, 522; 
Australasia 753; Americas 164. 

Africa 2,601; Asia 2,014; Europe 737; Aus- 
tralasia 272; Americas 77. 

Asia 5,607; Africa 5, 502; Europe 1, 440; 
Australasia 88; Americas 78. 

Asia 41,087; Europe 14,354; Africa 6,260; 
Australasia 2,199; Americas 1,672. 

Asia 10,277. 


Asia 101; Australia 89; Africa 82. 
Africa 348; Asia 250; Europe 16. 
Europe 3; Africa 1. 


Egypt 4,745; Oman 2,662. 


1 Data are for Iranian calendar years beginning March 21 of the year indicated. 


2 Less than 1 unit. 


3 Destinations of shipments reported by continent only, detail by countries not available. 
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Table 3.—Iran: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum 
Oxide —M—MM——————————— —— ce 183 816 
Metal including alloys: 
SSS T PR 812 1,525 
, ß eee cts ee ead dL. 4,970 7,592 
Semimanufactures LLL 2l Lll ll 2 22222 3,526 4,521 
Antimony including alloys--_--.-.--------------------------------------- 108 115 
Arsenic oxide and acid. ......... 2... LLL LLL eee 79 36 
Cadmium including alloy kilograms.. 765 1,853 
Chromium: 
)7))CͤͥAꝙ—ͥÿI-ãꝛũw!fr! a i k ee 16 40 
Metal including alloys. |... .......... 2... LLL Ll ll eel 2 s 
Cobalt including alloys. .................. ll LLL. l lll... kilograms. . 328 589 
Copper including alloys: 
V.... p TS 42 56 
Ih ³o¹w . y 8 3, 120 83 
ig cid ria ——— ae ee —— M ad) alata 6 ,687 9,058 
old: 
Including scrap and waste troy ounces.. 16,300 97,481 
Rolled, drawn, sheets and barg do.... 17,233 193 
Iron ms Steel: 
—— Ra ——Á— — —— ÁO —— Ó———oÜ——— — PT PD NN 1 
Metal including alloys: 
% ⁰³¹m ³²•½y„ . y 25, 507 23,741 
Fol), ³ ³ 9 812 1.312 
ö tea eed ⁰y⁰y⁰ JJ ÓÓ eae 6,030 3,843 
Unwrought „ 8.633 43.247 
ta Semimanufactur ess thousand tons 1.358 1. 109 
ID D— ——————— —— 4 cats ous r 1,673 1,436 
Metal including alloys: 
8% ‚Ä² FU ³Ä ³ AAA A A ee 3 
FP“. eee om Sued ene see ese 3,570 4,487 
Semimanufactures.__..._...-.-..----------.----------- ++ eee r 48 6 
Magnesium including alloys__-...-.--_--------------------------.------ 2 (2) 
Manganese oxide eee eee 648 800 
PPC. ˙ . x ⁵⁵⁵⁵ ee uL 76-pound flasks.. 1,276 261 
Nickel including alloys: 
drj Pe ——————Á—— — M (2) 3 
Unwrought ß d AE HIE oe 28 7 
Sehne ⁰ edLLI E LU 123 55 
Platinum including scrap, waste and as troy ounces... 482 675 
Silver including scrap, waste and ass do 160,475 152,362 
in: 
Osid ree esc es ecu AAA long tons.. (2) 8 
Metal including alloys: 
hh oboe eee do.... 225 831 
Semimanufactures_...........-..---.--------------- eee do.... r 427 413 
Titanlum.oxide- or ee a EE ⁰ ⁰ e CL aet 1,254 1,241 
Tungsten including alloy „„ 2 2 
Zinc: 
Oxid6- öôÜ—“—üP ] ˙ ]ñ . . LE E 550 606 
Metal including alloys: 
88 Mp 122 
Unwroüpht. ß e ees 3,313 2, 456 
Semimanufacturee ns r 230 128 
Other: 
Ores 1:66 ss 5 ec ee ³ðQ8A A ̈md st Eae use NA 666 
Ash and residue containing nonferrous met alas NA 150 
NONMETALS 
Abrasives: 
Rmery.oo du ]... d deri a d Ec Rudd 34 54 
Grinding and polishing wheels and stones r 986 1,084 
%%% ĩ % ↄ nd ĩ a ota SEES ĩ oe cil oc 5,914 6,707 
If e eee eee cc LL E See 8 196 204 
Bromin@ 22253) x e e Eu DRE kilograms. . 2 62 
Pf! ⁵˙w A] ĩðV25Ü cns veu ⁊è vy y ae 51, 132 22, 837 
CCC õ/;’”êẽ— é ũ , rt... ⁊᷑ ĩ᷑ ⁊ↄ 5x!!! ⁊ ̃ ̃̃ ; yy M ea 114 356 
Clays, crude n. e. s.: 
Bentonite. õõò⁰“VuU ⁵ꝛ² / f ³ !A e EE ad 9,490 948 
J!Eĩ˙ĩͤ ²˙ ²rq ⁵ orani èͤ d E 578 1,021 
Kal. oen-tr ⁵« ꝰ² ]“ꝛ⁵¼ yßjZß½dyy½y4g4½4ff y 6 8 1,056 675 
Pozzolana and similar earths for cement manufacture 47 65 
). x 8 800 3, 649 
Pl ee hs es Be ek a ee ³ 8 NA 659 


See footnotes at end of table. 
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Table 3.—Iran: Imports of mineral commodities !—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
NONMETALS— Continued 
Fertilizer materials manufactured: 
Nero, ⁵ ↄ⁵ð ⁵ ees oe Swe LUE 20, 480 15, 342 
r e . loosen eos 28,715 61,471 
POUGSSIC 22 oop ³ꝛ⁰A . yd yd ee nce ee eee r 300 8,000 
Mixed and unspecified. ____......._---_-.-.---------------------.- r 44,360 41,941 
Graphite.. coc cc ct suem MeL m eee ee ER rd 415 610 
GV DSU 2): vocc c e Rc oe er c a oe i dziud 8 378 354 
TOANE cc ß dd I E E kilograms. . 200 500 
TMG eee ee ee ee au Lei EM MAE 142 373 
Magnesit&- ⁰ ⁴³ eo eo Se Seite y ee oie 227 37 
Mica, all e ⅛ð y adden me 253 13 
Pigments, mineral: 
Iron (including processed 578 489 
% ĩ³˙¹¹Auſãſͥſſſũ ͥ dd ã ĩ ⁊ͤ 88 127 
Precious and semiprecious stones 
ies ³ ³ grams.. 5 12,000 
L0) 0,1. CL cc . 8 8 4,256 35,597 
Manufactured. «como meque deseen do.... 1,000 2,090 
SA o ³˙1mm ?ði ß dy xy y h ʒ Le: 46 75 
Stone, sand and gravel: 
Dimension stone: 
( BEE A E ³Üw-w-- ĩͤ K ĩð m E 2 EN 
thei NES TREND 79 180 
Stone, crushed. —— n- ³ð¾ Ä ð d ie eect ee eee 148 474 
Sand and . bee Geeta ae ous 493 1,090 
Quarts REMOTO 104 259 
Sulfur: 
eee, eo a ee ee e . SE ems r 700 545 
Sulftune-ACIdz anaa ee a ee ee o tee Shen ets 40 803 
Jh ³ f5 y y S LA E NA 333 
Other n. e. s.: 
Meerschaum, amber, je kk 183 365 
Oxides and hydroxides: 
Magnesium ꝙ ↄ IAA:] ¼ A ĩͤ . a Diae 125 216 
Ill ͥ ³⁰ ¹wuxyr ³⁰˙-w-w- ¼ m ĩð k EE UU 10 148 
e , ß duca ce e a aM E NA 1,297 
MINERAL FUELS AND RELATED MATERIALS 
Aap iani Matura enasna ³·¹¹] ³ AAA a c te 15 
T S pvo NE Sea Nae one eae artes an ĩͤ . cll ah ea 2,965 7,241 
Peat including peat briquet nnn 25 (? 
Petroleum refinery products: 
Gasoline, aviation 42-gallon barrels. . 7 4 
hh; ⁰⁰y ⁰⁰y eee oe do 1 17 
N ue ke een ee AAA bet ALL bees do De 9 
Distillate fuel oill?“?2“nnnnnnnnmnmnmdnmdndnd. do 46 1,686 
Lübricants. See cee ie Sets a ee ⁰⁰(; P E E do.... 41,148 54,075 
Other: 
ür ⁰¹Ü¹.¹y ͤ K ĩ⁊ͤ eee ELE do.... 140,022 42,801 
UNOPS .... 8 „„ E ete do.... 21,951 14,810 
JJ ⁰]—²“w ˙¹r˙Wͥddiddddddͥdſꝰͥꝓdiß do.... 209,175 113,402 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 788 2,328 
r Revised. 
NA Not available. 
1 Data are for Iranian calendar years beginning March 21 of the year indicated. 
2 Less than H unit. 
COMMODITY REVIEW 
METALS percent interest. in the smelter; Rey- 
! ; nolds International, Inc., 20 percent; and 
5 Í 5 l ki $50 the Government of Pakistan, 10 percent. 
nem a raq in prom the total rated capacity of 45,000 


Western Iran continued during the year 


metric tons per year, Iran will get 15,000 


ud 5 N 5 tons, Pakistan 10,000 tons, with the bal - 
777 E ot a short single- ance to be sold on the international 
line railway spur from the plant site to market.“ 


the Trans-Iranian Railway began during 
the year. The line will be used to carry 
imported bauxite from Bandar Shahpur to 
Araq. The Government of Iran holds 70 


Bauxites of both the Permo-Triassic and 
Cretaceous systems continue to be found; 


tł Metal Bulletin. No. 5604, June 4, 1971, p. 23. 
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however, no deposit or group of deposits 
contain sufficient tonnages to warrant the 
development of a wholly indigenous alumi- 
num industry.5 

Copper.—On January 4, 1971, the Ira- 
nian Government formally approved plans 
for the $330 million open-pit development 
of the Sar Cheshmeh deposit by a joint 
venture owned 30 percent by Iranian 
Selection Trust, Ltd. (IST) and 70 percent 
by the Kerman Mining Co., a holding of 
the Rezai family. IST which is owned 60 
percent by Selection Trust, Ltd., and 40 
percent by Consolidated African Selection 
Trust, Ltd., was required in 1970 to pre- 
sent to its Iranian partners a program for 
developing the ore body and a plan for 
raising the necessary financing. At yearend 
1970, IST submitted a program to its part- 
ners which provides for blister copper pro- 
duction to begin in 1974 and to be main- 
tained at annual rate of at least 105,000 
tons during the first 10 to 14 years. Pre- 
sumably, production at this rate will be 
adequate to finance the operation and to 
supply 25,000 tons of blister per year to a 
refinery the Government wishes to have 
built in Iran. Ore production from the 
large open pit will probably be at a daily 
rate of 30,000 tons. The reserves at Sar 
Cheshmeh to a depth of 500 feet are esti- 
mated at 350 million tons of 1.2 percent 
sulfide copper which can be mined with a 
low stripping ratio. In addition, there are 
20 million tons of higher grade oxide cop- 
per. An additional 450 million tons of re- 
serves occur between 500 and 800 feet in 
depth. 

With the escalation of the size of the 
project and its financial requirements, it 
appears that the profit-sharing arrangements 
are in doubt. An agreement between the 
partners regarding financing arrangements 
was set for conclusion on April 30, 1971. It 
is most likely that West European coun- 
tries, especially West Germany, will be the 
principal customers. Reportedly, banks in 
West Germany, Belgium, France, the Re- 
public of South Africa, and the United 
States (Export-Import Bank) would partic- 
ipate in the financing. 


Iron and Steel.—Construction of Iran's 
first integrated steel plant near Isfahan 
continued under the guidance of a large 
team of Soviet specialists. Trial production 
operations were successfully conducted in 
April 1971. Reportedly, the 1.5-million- 
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ton-per-year plant should be completed by 
1972, and have an initial operating capac- 
ity of 600,000 tons per year. The ore bod- 
ies, of which there are several, are of the 
intrusive magnetite type and occur near 
Bafq in central Iran, a distance of 250 
miles from Isfahan. The coal will come 
about 400 miles from north of Kerman 
and all rail connections are well 
underway. 

Imports of Japanese heavy plates to the 
Ahwaz Pipe Mills have steadily declined 
since 1968 following the termination of a 
6,000- to 8,000 ton-per-year pipe supply 
contract between Iran and the U.S.S.R. 
Fabricated round pieces, however, were in 
strong demand and were supplied by West 
Germany and the United Kingdom. Iran 
imported 180,000 tons of sheets during the 
calendar year ending March 20, 1969, an 
increase of 60 percent over the previous 
fiscal year. Particularly strong demand in 
recent years has come from the automobile 
industry for cold-rolled steel. 

Imports of galvanized sheets have regis- 
tered an annual growth rate of almost 10 
percent over the past few years. During 
1969 Iran demand totaled about 40,000 
tons, of which 12,000 tons were produced 
domestically. Since there were plans to set 
up two new galvanizing plants in Iran, the 
country could become self-sufficient in 
supplying this product.? 

Early in 1971 a Japanese steel company 
expressed an interest in establishing a steel 
project at Bandar Abbas in southern Iran, 
in collaboration with private Iranian 
sources. This resulted from the announced 
discovery of two large iron ore deposits at 
Sange Zagh and Goli Gohwar, south of 
Kerman, with reserves of 250 million and 
300 million tons, respectively. The ore type 
and grade were not reported. 

Lead-Zinc.—The production of lead and 
zinc concentrates showed a modest increase 
during the year. The plant at Khusk near 
Bafq, owned by Iranian, French, and Brit- 
ish interests, is now producing at capacity. 
Output is 50,400 tons of 60-percent lead- 
zinc sulfide concentrates from an ore 
having a metal content of 26 percent. Fol- 
lowing a geophysical examination the 
Lakan deposit near Khomein (about 150 


$ Mining Annual Review. June, 1971, p. 375. 

€ Mining Annual Review. June 1971, p. 375. 

T Metal Bulletin. No. 5545, Oct. 30, 1970, p. 30. 

8 Mining Journal. V. 276, No. 7068, Feb. 5, 
1971, p. 103 
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miles southwest of Tehran) is now being 
prepared for production after being closed 
since 1959. Prior to the closing, the Lakan 
operation was owned 49 percent by Société 
Miniére et Métallurgique de Peñarroya. 
S.A.; 5 percent by the Government of Iran; 
and 46 percent by citizens in the Khomein 
area. In 1959 this open cast operation pro- 
duced 11,000 tons of 65 percent lead ore 
and the flotation mill was operated at a 
rate of about 315 tons per day. 


Production from the large Anguran de- 
posit, which yields a heavily oxided ore, 
increased in 1970. Stripping of overburden 
is now approaching 1 million tons per year 
and in 1970 about 50,000 tons of concen- 
trates were shipped. The mine is open 
only from May through October because of 
the high altitude of the mine (about 9,700 
feet) and the severe winters. This lead-zinc 
operation is owned by the Iranian firm 
Société Industrielle et Miniére Iranienne 
(Simiran) and is located near Zanjan in 
northwestern Iran. 


The Ravandje lead-barite mine and mill 
yielded 8,000 tons of 62 percent lead con- 
centrate and 2,000 tons of barite. Two of 
the three ore bodies are being worked— 
one by opencast method and the other by 
sublevel caving.? The third ore body was 
being prepared as an underground mine 
and is believed to have been opened for 
production during mid-1970. During the 
Iranian year 1348 (March 21, 1969 to March 
20, 1970) production amounted to 9,137 
tons of 60 percent lead. The operating 
company, Sogemiran, S.A. is owned 45 
percent by Société Général des Minérais, 
S.A., and 55 percent by Iranian interests.10 


Uranium.—After 2 years of effort, a 
joint Iranian-French uranium prospecting 
team has discovered interesting uranium 
mineralization in several parts of Iran. 
The most important areas are in the El- 
borz Mountains north of Tehran near the 
town of Shemshak and in the Meyghon 
hills south of Rasht. A discovery in the 
Anarak area on the edge of the Dasht-i 
Kavir has also aroused interest. Work is 
now underway to determine the grade and 
tonnage of the ore. A 1969 agreement be- 
tween the Iranian Ministry of Economy 
and the French atomic energy agency, 
Commissariat à l'Énergie Atomique, pro- 
vides for mutual collaboration in Iran ura- 
nium prospecting. 
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NONMETALS 


Sulfur.—The Iranian Industrial Renova- 
tion Organization (IIRO) and the Tenneco 
Oil Co., a U.S. firm, which concluded an 
agreement in 1969, have announced that 
they. will explore for sulfur in three areas in 
southeastern Iran in the region of Bandar 
Abbas, Bandar Lengeh, and Qeshm Island 
covering a total of 247 square miles. Al- 
though IIRO has a 55-percent interest in 
the venture and Tenneco 45 percent, all ex- 
ploration costs are to be borne by Tenneco. 
The agreement provides for a 4-year explo- 
ration period, at the end of which Tenneco 
must submit a comprehensive report con- 
firming or denying the presence of com- 
mercial deposits in the areas concerned. 
Preliminary surveys are reported to have 
indicated the presence of substantial sulfur 
deposits.11 | 


MINERAL FUELS 


Natural Gas.—Natural gas is produced, 
processed, transported, and/or marketed in 
Iran by the following companies: Iranian 
Oil Operating Companies (Consortium); 
National Iranian Oil Co. (NIOC); the 
Iran Gas Trunkline (IGAT); and four 
other companies that flared their entire 
production of 79 billion cubic feet in 1970. 

Consortium.—The high-pressure gas sup- 
plied to the Abadan refinery from the 
Marun oilfield increased to an average of 
93 million cubic feet per day. In addition 
deliveries from Gach Saran oilfield to the 
Shiraz area for industrial use averaged 22 
million cubic feet per day. 

Five gas wells in the Masjid-i-Suleiman 
oilfield supplied an average of 78 million 
cubic feet per day of natural gas rich in 
hydrogen sulfide to NIOC for processing 
by the Shahpur Petrochemical Co. Plant at 
Bandar Shahpur. 

Three natural gas processing plants were 
completed at Agha Jari and one at Marun 
for separating natural gas liquids (a pro- 
pane-butane-pentane mix) from methane. 
The Agha Jari natural gas liquids plants 
processed an average of 365 million cybic 
feet per day in 1970 and recovered 4.52 
million barrels of liquids. The plant at 
Marun processed 426 million cubic feet per 
day following its completion in February 


? Mining Annual Review. June 1971, p. 375. 


1 Union Miniere. Annual Report. 1970. 
11 Middle East Economic Survey. V. 13, No. 44, 
Aug. 28, 1970. 
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1970 and yielded 3.75 million barrels of 
liquids. The raw natural gas liquids from 
all four plants were piped to the 58,000- 
barrel-per-day fractionation plant at Ban- 
dar Mah Shahr for separation. In total the 
Consortium produced 1,012 billion cubic 
feet of gas in 1970, of which 396 billion 
cubic feet were utilized and 616 cubic feet 
were flared.12 

NIOC.—The NIOC produced 2. billion 
cubic feet of gas from its Naft-e Shah oil- 
field, of which 0.8 billion cubic feet was 
utilized and 2.1 billion cubic feet was 
flared. In 1970 about 1.6 million cubic feet 
of natural gas was produced from Sarajeh 
gasfield and used to test the IGAT line. 
Several proposals for the construction of a 
liquefied natural gas complex in Iran have 
been presented by foreign firms to NIOC 
and were under consideration at yearend. 


IGAT.—On October 1, 1970, IGAT went 
into operation and the first natural gas 
was delivered to the U.S.S.R. This was the 
first natural gas export from a Near East 
country. On the following December 17, an 
explosion at the Bid Boland processing 
plant ruptured a large-diameter pipe and 
ignited the gas. By the end of 1970, de- 
spite the slowdown caused by the accident, 
monthly exports to the U.SS.R. had 
reached 13,131 million cubic feet. In addi- 
tion, 112,000 tons of natural gas liquids 
(about 13.2 million barrels) were delivered 
to the local gas distribution companies. 
Preliminary steps have been taken to build 
the natural gas supply and distribution 
systems in Tehran, Isfahan, and Ahwaz. 
These towns will be supplied by IGAT 
feeder lines.13 


Petroleum.—Once again, increases in Ira- 
nian petroleum production in 1970 reached 
record levels, with every prospect for 
greater increases in 1971. The Consortium 
was again the major oil producing and re- 
fining company in Iran, accounting for 91 
and 81 percent, respectively, of the coun- 
try's total crude oil production and refin- 
ing. Although the Government company, 
NIOC is a major refining and marketing 
firm, its crude oil production accounts for 
less than 1 percent of the country’s total. 
Companies that have joint ownership of 
petroleum production with NIOC are Iran 
Pan-American Oil Co. (IPAC); Société 
Irano- Italiénne des Pétroles (SIRIP) ; 
Lavan Petroleum Co. (LAPCO); and Ira- 
nian Marine International Oil Co. (IMI- 
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NOCO). Companies that have contractual 
agreements with NICO are Société Fran- 
çaise des Pétroles d'Iran (SOFIRAN); Eu- 
ropean Group Co. (EGOCO); and Con- 
tinental Oil Co (CONOCO). 

Consortium.—Five exploration wells were 
drilled in 1970 including a discovery well. 
Three development wells were deepened to 
investigate new horizons in producing 
fields. The exploration wells completed 
had a total depth of 40,511 feet and at 
yearend three wells were drilling with 
19,469 feet completed. The successful ex- 
ploration well, Karun 1, is located north 
of Masjid-i-Suleiman; however, preliminary 
indications show the reservoir to be small 
and the commercial prospects doubtful. 
The total depth of the well was 15,750 
feet and the reservoir was in the prolific 
Asmari formation. One of the development 
wells deepened, Kupal 3, reached a depth 
of 14,700 feet and found commercial oil in 
the Bangestan formation. 

During 1970, 19 development wells were 
drilled (excluding workover and deepened 
wells), having a combined depth of 
197,893 feet; at yearend an additional five 
development wells with a combined foot- 
age of 50,702 were being drilled. About 
three-fourths of the development wells 
were producers. 

The Consortium's net production (ex- 
cluding reinjected oils) averaged 3,496,145 
barrels per day in 1970 which is an in- 
crease of 388,114 barrels per day or 12.5 
percent over the previous year. Agha Jari, 
the country’s major oilfield for many years 
recorded a substantial (5 percent) decline 
in 1970 and fell to second position after 
Gach Saran. The. following tabulation gives 
production for 1969 and 1970 in barrels 
per day for the major Consortium oil- 


fields: Par-e Siah, a small field east of 
1969 1970 

Gach Saran..............- 724,375 841,600 
Agha Jari. 860,674 819,441 
run 587, 178 789 , 150 
Bibi Hakimeh. ...........- 68,81 485,526 
hwWam —— leescdecusedu 239,751 259, 600 
Ot hes, --- 27,234 400, 828 
r 8,108,081 3, 496, 145 


Masjid-i-Suleiman field, was the only new 
field brought into production by the Con- 
sortium in 1970. On October 24, 1970, Con- 


1? Iranian Oil Operating Companies. Annual 
Review. 1970. 
13 Iran Oil Journal. No. 150, March 1971, pp. 


17-18. 
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sortium production, for the first time ex- 
ceeded 4 million barrels per day. 


New records for crude oil export were 
set in 1970 at Kharg Island, the world's 
largest single crude oil export terminal. 
During the year the trading companies of 
the Consortium exported an average of 
2,983,752 barrels per day, of which 49,241 
barrels per day were to the account of 
NIOC's Eastern European customers. A 
total of 2,052 tankers called at Kharg Is- 
land for loading crude oil compared with 
2,111 in 1969. This drop reflects an in- 
crease in the average size of tankers calling 
at the terminal, which was 77,000 dead- 
weight tons in 1970 compared with 66,000 
tons in 1969. The largest tanker loaded 
250,000 tons of crude oil. Special dredging 
operations were necessary to permit the 
handling of tankers of this capacity. 


Major facilities completed during the 
year were two 1 million barrel crude oil 
storage tanks at Kharg, bringing the total 
to 13,180,000 barrels. A total of 292,000 
barrels per day of additional production 
unit capacity was constructed, the princi- 
pal unit of which was a 200,000-barrel- 
per-day plant at Gach Saran. 


The Abadan refinery, one of the world's 
largest, processed an average of 421,473 
barrels per day in 1970, up slightly from 
1969. Products produced in 1970 are shown 
below in percentages of total output of 
396,606 barrels per day: 


Percent 
by volume 

Aviation gasoline... ............... 4.2 
Motor gasoline. . ..................- 9. 

err eee eee 8.4 

Keros ne 9.6 

Distillate fuel ol“L“ll 17.5 

Residual fuel oil 44.1 

thér eee eee 8 7.2 

/ ³˙·A nh elt 100.0 


Increased crude oil exports by Consortium 
members, coupled with the increase in the 
posted price and an additional tax of 5 
percent on net income, both with effect 
from November 14, 1970, resulted in Con- 
sortium payments to the Government of 
Iran rising to a record $1,048 million. An 
additional $48 million was invested in Iran 
for capital improvements, making a total 
amount of foreign exchange available to 
Iran in 1970 from Consortium operations 
at $1,096 million. 


NIOC.—The Government oil company 
performed exploration activities over large 
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areas of Iran including some in the Con- 
sortium Agreement Area. The work in- 
volved 3 party-months and an area of 
18,300 square-kilometers. Areas and geo- 
logic structures favorable for the accumula- 
tion and generation of hydrocarbons were 
found in three general regions: Kerman- 
shah; Central Kopeh Dagh; and Western 
Kopeh Dagh. Exploration well drilling to- 
taled 16,778 feet and development drilling 
totaled 750 feet. All five of the exploration 
wells were abandoned. The lone develop- 
ment well, Khangiran No. 4 in the Khan- 
giran gasfield discovered in 1969, was being 
drilled at yearend 1970. An abandoned 
well in the .Sarakhs area (northeastern 
Iran) produced some oil but was aban- 
doned because of the low permeability of 
the reservoir rock and the thin pay section. 


Production from NIOC's Naft-e Shah 
field averaged 10,234 barrels per day in 
1970, while output from Alborz field near 
Tehran averaged 350 barrels per day. Pro- 
duction from the latter field, as well as an 
average of 685 barrels per day of gas con- 
densate from NIOC's nearby Sarajeh gas 
field is now piped to a junction on the 
Ahwaz-Tehran crude oil line. 


Rebuilding and renovation of the Ker- 
manshah refinery was completed during 
1970. Installed were a catalytic reformer 
(platformer) and a Merox treatment plant 
to remove sulfur from gasolines. Through- 
put capacity of the plant was increased 
from 8,000 barrels per day to 15,000 bar- 
rels per day. Furthermore, NIOC assisted 
in the construction of a 58,000-barrel-per- 
day refinery in the Republic of South Af- 
rica and began the construction of a 46, 000 
barrel per day refinery at Shiraz. The 
three NIOC refineries in operation during 
1970 processed an average of 101,358 bar- 
rels per day, 89 percent of which was run 
at the Tehran refinery. Production at the 
latter plant increased 20 percent over the 
previous year. 

Petroleum sales by NIOC, Iran’s sole dis- 
tributor, totaled 65.4 million barrels, an 
increase of 9.2 percent compared with 
those of 1969. More than one-half of this 
was provided by the Tehran refinery; most 
of the remainder came from the Abadan 
refinery of the Consortium. 


Although speculation persisted regarding 


the construction of a 42-inch pipeline from 
Ahwaz through Turkey to a terminal near 
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Iskenderun, completion of the project re- 
mained doubtful. 


IPAC.—One development well was com- 
pleted successfully in Darius during 1970; 
no exploration drilling or geological-geo- 
physical work was accomplished. The 
IPAC agreement area was reduced to 242 
square miles by the relinquishment of 
2,613 square miles during the year. Crude 
oil production fell a substantial 11 percent 
to an average of 92,566 barrels per day. 
Production was restrained in 1970 pending 
a long-term tax and price dispute with 
NIOC; however, encouraging progress to- 
ward settling the dispute was made. Dar- 
ius was the principal oilfield in the area, 
accounting for 88 percent of the total. 
Cyrus oilfield accounted for the remainder. 


With the settlement of the Iran-Saudi 
Arabia offshore Persian Gulf median line 
boundary, drilling of the Fereidoon /Marjan 
oilfield, which straddles the boundary, is 
planned for 1971. Production in 1972 in 
the Fereidoon (Iranian) section is to reach 
100,000 barrels per day, to be increased to 
300,000 barrels per day at a later date. Es- 
fandiar oilfield, just north of Fereidoon 
straddles the disputed offshore boundary 
between Iran and the former Kuwait-Saudi 
Arabia Neutral Zone. Production and de- 
velopment await settlement of the dispute. 


SIRIP.—Production by SIRIP increased 
20 percent in 1970 to an average of 31,947 
barrels per day. Drilling totaled 79,774 
feet, of which one-third was exploration 
drilling and two-thirds, development drill- 
ing. In the offshore area, three develop- 
ment wells were completed at Hendijan 
field and two at Nowruz field. The former 
joined Bahregansar field as an oil producer 
in 1970 and is expected to be joined by 
Nowruz scheduled to come on-stream in 
early 1971. During the year, SIRIP com- 
pleted and/or worked on several major 
projects for producing, transporting, stor- 
ing, and loading crude oil from the three 
fields. A new offshore buoy mooring can 
accommodate tankers up to 250,000 dead- 
weight tons. Most of the offshore acreage 
was relinquished, leaving only three small 
blocks totaling 135 square miles. 


Onshore SIRIP tested a 2,021 barrel-per- 
day well at Shorum near the previous 
.Kuh-e Rig find in the Zagros Mountains. 
Another well was being drilled at yearend 
and two more were planned. The company 
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is awaiting the results of these three wells 
before declaring the field commercial. 


LAPCO.—In 1970, LAPCO continued as 
the major offshore producer in Iran with 
production of 142,455 barrels per day. This 
was an increase of 19 percent above 1969 
production, which indicates that the com- 
pany has overcome its marketing difficul- 
ties. LAPCO suspended drilling activities 
during 1970 while it reviewed the problem 
of salt water penetration into the produc- 
tive zone. Six of the company's 16 wells 
were shut in because of the salt water 
problem. 


IMINOCO.—Production from IMINO- 
CO's Rostam oilfield was elevated more 
than threefold as the field completed its 
first full year of operation. Output aver- 
aged 55,809 barrels per day in 1970. At 
yearend production rates were exceeding 
100,000 barrels per day. Development of 
Rakhsh field, a 1969 discovery, continued 
during the year with the setting of a drill- 
ing platform over the discovery well. Pro- 
duction from this field is expected in 1971 
at a rate of 50,000 barrels per day. An ex- 
ploration well, Alpha-1 found oil shows at 
a site 16 miles northwest of Rakhsh but 
was abondoned. The company drilled 
twelve development wells for a total foot- 
age of 107,301 feet. Eleven of these wells 
were completed as producers. 


SOFIRAN.— This company, which is 
owned by the French Government company. 
Entreprise de Recherches et d' Activités 
Pétroli¢res (ERAP), is the operator for its 
own concession area in the Dasht-e Kavir as 
well as for the EGOCO (formerly Associa- 
tion de Recherches et d'Exploration des 
Pétroles d’Iran (AREPI)) concession and 
the Farsi Petroleum Co. (FPC) holdings. 
SOFIRAN drilled a total of 32,052 feet of 
exploratory hole and abandoned three wild- 
cats, two of which were in the Dasht.e 
Kavir area. In the EGOCO area of south- 
ern Iran 3 party-months of seismic surveys 
covered the Halegen and Kangan areas near 
the Persian Gulf coastline. In addition geo- 
logic and air magnetic surveys were under- 
taken and drilling of the Namak structure 
is planned for 1971. 

In the offshore FPC area 25 percent of 
the concession was relinquished; there was 
no drilling activity. | 


CONOCO.—CONOCO exploration activ- 
ity in its onshore concession north of Ban- 
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dar Abbas quickened considerably during 
1970. Field geologic work totaled 6 party- 
months, whereas, 3 party-months of seismic 
reflection survey were completed. Seismic 
surveys will continue in anticipation of 
drilling in 1971. 

Other Companies.—Persian Gulf Petro- 
leum Co. (PEGUPCO) and Iran Offshore 
Petroleum Co. remained essentially inac- 
tive, conducting only the minimum 
amount of geophysical work to fulfill con- 
tractual requirements.14 

Petrochemicals—In November 1970, 
Iran's largest petrochemical plant, the Shah- 
pur Petrochemical Co. complex at Bandar 
Shahpur was completed. The plant proc- 
esses sour gas from Masjid-i-Suleiman oil- 
field and imported phosphate rock. Daily 
production capacity of the plant, in metric 
tons, is as follows: 
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Ammon... 0 m oem Rue ,000 

„„ EA EEEE TE 500 
Sulfuric acid. _-------------------- 1,320 
Phosphoric acid.................... 480 
Diammonium phosphate 300 
Triple superphosphate.............. 430 
The plants total annual output will 


amount to about 120,000 tons. Total in- 
vestment, including expenditures in admin- 
istration and housing, amounted to $232 
million, of which $18 million was spent on 
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the driling of five gas wells. Sour gas 
from Masjid-i-Suleiman oilfield is piped 
108 miles to Bandar Shahpur via a 20-inch 
line. Fresh water for the complex is trans- 
mitted from the Karun River through a 
50-mile, 40-inch pipeline. The water sup- 
ply project for Bandar Shahpur and the 
surrounding region was implemented by 
National Petrochemical Co. (NPC) as a 
Plan Organization project costing $14 mil- 
lion. The complex employs 1,200 persons. 

Efforts during the year by NPC, a sub- 
sidiary of NIOC, to develop petrochemical 
installations and to find foreign markets 
for products from the petrochemical com- 
plexes were very successful. Long-term 
agreements were signed with India and 
other countries for the sale of products 
from the Bandar Shahpur complex. Studies 
were made with a view to expanding the 
Abadan petrochemical complex. In addi- 
tion, a unit is being installed at the Shiraz 
fertilizer plant for the production of so- 
dium carbonate. The project for the pro- 
duction of aromatic products and olefins 
(two petrochemical feedstocks) is being 
prepared. 


1! American Association of Petroleum Geologist 


Bulletin. V. 50, No. 8, August 1971, pp. 1604- 
1610. 


World Petroleum Report. 1971. V. I7, pp. 65- 
66. 
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The Mineral Industry of Iraq 


By David A. Carleton ! 


The petroleum industry, which is Iraq's 
only highly developed mineral industry, 
continued to expand but at a rate some- 
what less than that of other major Middle 
East petroleum-producing countries. Iraq 
also produces other minerals including ce- 
ment, gypsum, lime, and salt, but little 
data on these commodities have been re- 
ported in recent years. A major project 
nearing completion at yearend was a pe- 
trochemical complex at Basrah. The large 
Mishraq sulfur deposit was under develop- 
ment, and an important cement plant 
project was announced during the year. 

In 1970 crude oil production averaged 
1,566,685 barrels per day, an increase of 2.6 
percent over that of 1969. Total Middle 
East crude oil production increased 12.2 
percent during 1970. Iraq's share of Mid- 
dle East crude oil production continued to 
decline, accounting for only 11.1 percent of 
the 1970 total, compared with 12.2 percent 
in 1969 and 18.4 percent in 1960. Crude 
oil reserves at the end of 1970 amounted 
to about 35.5 billion barrels or 6 percent 
of the free world total. 

Similar to other major Middle East pe- 
troleum-producing countries, the petroleum 
industry dominates Iraq's economy. Crude 
oil produced in 1970 was valued at an 
equivalent of US $900 million based on re- 
alized prices and represented about one- 
third of the country's gross national prod- 
uct (GNP). During the year, the 
Government of Iraq received $512.6 mil- 
lion in oil payments, which represented 
more than 90 percent of the country's for- 
eign exchange earnings and accounted for 
about half of government revenues. 

Because of agreements reached between 
the Iraqi Government and officials of the 
Iraq Petroleum Companies (IPC group), 
average payments to the Government were 
increased from $0.905 per barrel in 1969, 
to $0.949 in 1970. Average payments in 
1971 should exceed $1.20 per barrel. The 
IPC group is composed of Iraq Petroleum 


Co., Ltd. (IPC); Mosul Petroleum Co., 
Ltd. (MPC); and Basrah Petroleum Co., 
Ltd. (BPC). 

The long strained relations between the 
Iraqi Government and the IPC group were 
eased somewhat after IPC raised the 
posted price for Iraqi crude oil at the east 
Mediterranean ports of Baniyas, Syria, and 
Tripoli, Lebanon, by $0.20 per barrel 
effective from September 1, 1970. In addi- 
tion, the IPC group announced that they 
would pay the Government, effective from 
January 1, 1971 an extra $0.06 per barrel 
on exports from the east Mediterranean 
ports and $0.07 per barrel for exports from 
the Persian Gulf ports. These additional 
payments compensate for the lack of a full 
royalty expensing agreement between the 
companies and the Government. Appar- 
ently, the various relatively minor disputes 
concerning the application of the royalty 
expensing formula have not been resolved. 
Furthermore, the companies announced 
that they would increase production in 
1971 by 16.5 million tons per year (about 
330,000 barrels per day). Major unresolved 
issues between the Government and the 
companies include Iraq's claim to extra 
payments back to January 1964 in lieu of 
a royalty expensing agreement and IPC's 
claim to rights on acreage confiscated 
under Law 80 of 1961, which left IPC, 
inter alia, only the southern part of the 
Rumaila oilfield. 

By concluding a crude oil barter agree- 
ment with Bulgaria, Ceylon, and Hungary 
in 1970, Iraq now has crude oil-for-goods 
arrangements with eight countries, includ- 
ing the U.S.S.R., Czechoslovakia, East Ger- 
many, Spain, and Italy. 

In early 1970, the Government signed a 
treaty with the Kurds ending a Kurdish 
rebellion that had continued for many 
years and caused damage to IPC and MPC 
installation on various occasions. 


1 Supervisory foreign mineral specialist (petro- 


leum), Division of Fossil Fuels. 
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PRODUCTION 


Crude oil production in 1970 totaled 
571.8 million barrels, including about 2.7 
million barrels from the Governments 
small oilfield of Naft Khaneh. Based on es- 
timated f.o.b. prices, oil production was 
valued at about $900 million in 1970. Mar- 
keted natural gas production declined 12 
percent during the year to 27.7 billion 
cubic feet because of operational problems 


with the Government's new sulfur recovery 
plant. 

Other mineral commodities produced in- 
clude cement, an impure sandy gypsum, 
and salt. The latest data available lists ce- 
ment production in 1967 at 1,262,000 tons, 
of which 115,000 tons was classified as salt 
resistant. Production from Iraq's five 
plants, estimated at 1,400,000 tons in 1970, 
was valued at $3 million.2 


Table 1.—Iraq: Production of mineral commodities 


Commodity ! 1968 1969 1970 » 
S cece eee sole ese cece ee thousand metric tons.. 1,400 1,400 1,400 
Gas, natural: 
Gross production million cubic feet.. 194,000 196 ,000 200 ,000 
Marketable production 0-..- 27,293 31,617 27,720 
Petroleum: 
Crúdë 22.5 Schoo ck basdiseede a one thousand 42-gallon barrels.. r 548,705 21 557,098 2 571, 840 
Refinery products: 
Gasoline... ß ß E do e 3,199 8,272 e 3,414 
Jot (UG) met do.... e 470 651 e 679 
Kerosine- o ee ee eu oes E seme e LE do.... e 4,492 4,174 e 4,356 
Distillate fuel “ l 8 do e 5,691 5,701 e 5,950 
Residual fuel oil............-.-.- 2 - l.l. Ll. l.l... do.... e 8,161 9,669 e 10,089 
Lubricanttꝭ hk do e 188 246 e 256 
(0)4,7. oo eee eek oe tee ue do.... er 612 855 e 891 
Refinery fuel and losses do e¢F1,080 e1,236 e 1,290 
TP Ot@ 3.52 p82 Q ͥ]ĩ]˙˙ eee ed 0.... ¢*28,898 e 25 ,804 e 26,925 
;;õö;v ee ee ee ee at A EM thousand metric tons 43 50 e 50 
e Estimate. P Prelimin r Revise 


1In addition to the commo 


quate to make reliable estimates of output levels. 


d. 
ities listed, juss, an impure sandy 
construction materials (clays, stone, and sand and gravel) are pro 


psum, lime, as well as a variety of crude 
uced, but available information is inade- 


? Includes an estimate for production from the Government-owned Naft Khaneh field. 


TRADE 


The most recent official Iraqi foreign 
trade data available covers 1969. Crude oil 
is the major export, accounting for 99.8 
percent of the value of mineral exports. In 
1969 based on estimated f.o.b. prices, crude 
petroleum exports from Mediterranean 
ports and Khor al-Amaya on the Persian 
Gulf were valued at an equivalent of 
US$860 million. The value of other min- 
eral product exports, most of which ‘were 


cement and refined petroleum products, to- 
taled $1.5 million. 

Mineral imports into Iraq totaled $5.5 
million, of which, iron and steel commodi- 
ties accounted for 73 percent of the total. 
Imports of nitrogenous fertilizers showed 
the greatest growth, increasing 27 percent 
over that of 1968. 


? Where necessary, values have been converted 
from Iraqi Dinars (ID) to U.S. dollars at the rate 
of ID 1—US$0.357. 
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Table 2.—Iraq: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum waste and scrap. -...-..--..--.----.-------------------------------- oe 25 
Copper including alloys: 
ar) RM OCHO 1,081 1,525 
FP ² ³o¹wi / ſ ͥ ⁰ꝙddꝙddꝓſeſdſſddſfſſͤ uM Led dd bee AM 
Iron and steel: 
Waste and Scrap ̃ ̃ĩ˙ ↄ ůnum ArAryyddddyddddddddſfffßffßſdſd uS CEU 19, 866 11,995 
Semimanufactures.._.._..-.--.----------------------------- +--+ 46 4 
Lead waste and scrap_._._.-.----..-------------------- eee eee NA 775 
NONMETALS 
Cement. o ß s UE al cL cicli Mane DLE 413,324 294, 662 
Clay DFOdQUGlN. ͥ]⁰˙ſ ⁵ ⅛.wrf ] ͤ ꝓ¼¼½ↄ r...... ii MR 62 85 
Gypsum and plastesss,s,sss —“7²— eu 295 
Stone, sand and gravel_.___........---__...---..------------------------------- E 10,620 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude and partly refined. ........................ thousand 42-gallon barrels.. 524,800 527,571 
Refinery products: 
aso me RN do.... 3 16 
KeroBino occur m xx LC s do 16 174 
Distillate fuel Oils. ota Deere A LLLA d. -w tee a do.... 916 150 
Residual fuel olll“ènwwwe. 2 222222 l LL LLL lll LL ll Lll lll lll. do.... 84 1,396 
Ulf ⁰⁵m- 8 do 4 
tt Hmœêrαmwn . a eid se ee ee do.... 128 770 
%% borse e ͤͥͤdꝙdßͤͤ .,. E a se do.... 805 82 
70öĩöĩ§ĩ ² i Luc ³ðV— ⁰⁰ LIA tee do.... 1,452 2,542 


NA Not available. 


Source: Annual Foreign Trade Statistics, Central Statistical Organization, Ministry of Planning, Republic 


of Iraq, Baghdad, 1968 and 1969, 336 pp. 
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Table 3.—Iraq: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum including alloy sss «„ cͤ̃nÄ r 3,979 2,935 
EFF ð” ⁵ eet le ch see eee ee quee y E S EE E N 13 
Copper including e s adcenUe re d em OEEOSUWas r 1,539 1,889 
Iron and steel including semimanufactureꝛꝛssſꝛasesssss r 271,966 218,053 
Eil including % ð ⁰yßd ß r 62 80 
Magnesium including alloy 6 „ 34 4 
Illlllll!.kkl. ⁰⁰yqꝶeũ (yy LE E EE 12 EE 
Tin including s ewe et meee eee es oe ect long tons 79 178 
Zinc including aloys.c2. oon ED ec ee see oe eee remis r 128 169 
Other cM ee a eye ⁵ðVWWQ. ERE 9 8 
NONMETALS 
Abrasives, emery, ß . ec LL LU cee eee 181 278 
, et ee d I DA cee r1,184 2,772 
F ose cee ceo ole m ß Vee aD LL wees r 16,122 14,945 
IU dam POTERE IE 1,228 1,427 
Clays and products (including all refractory brick): 
Jö 55 5 2742 eus ö.. ð—-dd calc LE II dE eL 447 8,894 

e ih cee LOCUM ß 791 2,338 
Fertilizer materials manufactured: 

Niere ddſſſ . r 40,064 50,901 

Falle. ⁰⁰ ete 1,507 em 

POLABSIO S: m ee ß eet ee . Sie P LL LE es 50 

Other s ceu s Cd LL e SEL tse GE Es Lei eu a r T2 40 

Ammonl8.- , ß eL LU MEL ER LR LL LAE 298 195 
I!!! dlc hac ⁰ꝶmmf yt x E EE 13 401 
Gypsum and plasters ß , ß e MEE 28 
Lime nO ted ⁵ ee tue inta EM «˙ M ͤ y.... ĩ ß CE DE 122 295 
Mien o e LLI ee LUE RD aL ↄ . eeu 12 23 
Sall. e se Se ⁊ĩðx2u. yk ͥ ykßddd ee yd y elas eie 14 439 
Stone, sand and graveelllllllũlnunn n «««ß6ñ 733 3,552 3,795 
Sulfur. elemental. ⁰ ⁵ ĩ d dd ⁰⁰⁰ n 88 r 2,933 321 
Tale steatite 4.532650 24) E ek ee eee ee ði7 x S be dd 939 609 
Bid A a ZZ. d ee desea 19 101 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt; natural... eeu ou uultus eae ee ⁰ ewe pr NA 13 
Carbon t ie ee awe uL ee oe ie 18 34 
Coal and briquets- 2. 2.05 oad eee sa tie damien e y E ERN EE TL beeen 537 95 
Coke and semicoke 62 bcc. ie ets deana ]ĩĩ ;: E E. 1,016 993 
Petroleum refinery products: 

Il Gee ae Ei. thousand 42-gallon barrels. . (1) Ee 

Fh ⁰·wſſͥſ ³ ern abes M DE E DA LEA AL 21 be 

Mineral jelly and wax___...-.-.-.---.-------------------------- eee ee 5 3 

ther PRATO ees pee (1) 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 214 11 
r Revised. NA Not available. 


1 Less than N unit. 


Source: Annual Foreign Trade Statistics, Central Statistical Organization, Ministry of Planning, Republic 


of Iraq, Baghdad, 1968 and 1969, 336 pp. 


COMMODITY REVIEW 


NONMETALS 


Cement.—On August 4, 1970, the Iraqi 
Government and the Kuwait Fund for 
Arab Economic Development signed an 
agreement whereby Kuwait will loan Iraq 
an equivalent of US$14,640,000 to finance 
the expansion of the Samawah cement 
plant. The project involves the construc- 
tion of a clinker production plant at Sa- 
mawah that will increase production capac- 
ity of existing facilities by 500,000 tons 
annually. It also involves the construction 
of a 350,000-ton-per-year clinker-grinding 
plant at Umm Qasr and facilities to export 
clinker and cement from Umm Qasr. The 
project, which is expected to be completed 


by April 1978, will increase the country's 
foreign exchange earning and have a fa- 
vorable impact on the GNP. 

Fertilizer Materials.—The chemical ferti- 
lizer plant under construction at Abu al- 
Khusaib, near Basrah, was scheduled to 
start production during early 1971. The 
plant will have an annual capacity to pro- 
duce 66,000 tons of ammonia, 140,000 tons 
of ammonium sulfate, 110,000 tons of sul- 
furic acid, and 56,000 tons of urea. Raw 
materials will be associated natural gas 
from the nearby (35 miles) Rumaila oil- 
field and sulfur from the distant (about 
500 miles) Kirkuk sulfur recovery plant. 
Contracts have been concluded to export 
25,000 tons of fertilizers to mainland 
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China; India bas expressed an interest in 
purchasing 200,000 tons of ammonium sul- 
fate and 100,000 tons of urea. The plant 
was being built by the Japanese firm Mit- 
subishi Heavy Industries Co. at a cost 
equivalent to US$31 million. 

The Iraqi-Polish protocol signed on Au- 
gust 3, 1970, which formalized Poland's as- 
sistance in Iraqi sulfur development, also 
calls for assistance in phosphate develop- 
ment. Iraq requested that its phosphates 
be included in the barter arrangements be- 
tween the two countries, which currently 
involve only crude oil on Iraq's part. 


Sulfur.—Development of the Mishraq 
sulfur deposit in northern Iraq continued 
during the year. The original 1969 agree- 
ment between Iraq National Minerals Co., 
an Iraqi public corporation, and Centro- 
zap, a Polish organization, called for an in- 
itial capacity of 250,000 tons per year by 
1973, which would eventually be raised to 
1 million tons per year. Plans were altered 
in early 1970 to accelerate construction so 
that production could begin in August 
1971 at a rate of 350,000 tons per year 
This early startup was not met as sev- 
eral unforeseen difficulties, including the 
discovery of unexpected high concentra- 
üons of bitumen in the ore, were uncov- 
ered. As a result, technicians from Poland 
made further investigations of ore charac- 
teristics and production techniques to over- 
come the difficulties. Plans call for the 
transport of both solid and liquid sulfur 
from the plant to the Persian Gulf port of 
Umm Qasr. Under the terms of the con- 
tract, Poland will supply the technical per- 
sonnel and equipment necessary to put the 
mine in operation and will also undertake 
a study of sulfur market trends on behalf 
of the two parties in order to advise Iraq 
on international marketing conditions. 
Iraq, in return, will provide Poland with 
crude oil and fertilizer materials. 

The Government's sulfur recovery plant 
at Kirkuk, which began operations several 
years ago, has experienced technical diffi- 
culties in obtaining full production. At 
yearend, after considerable repairs and ad- 
justments, most of the problems were 
solved and it was anticipated that full pro- 
duction would be reached during 1971. As 
of mid-1970, the Government of Iraq did 
not have adequate transportation to dis- 
pose of the 450 tons per day of sulfur, 
when the plant is in full operation. Some 
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of the production will be transported more 
than 500 miles to the natural gas-based 
fertilizer plant near Basrah. 


MINERAL FUELS 


Natural Gas.—Iraq and Turkey have 
abandoned their plans for a natural gas 
pipeline from Rumaila oilfield to Istanbul, 
because of Iraq's failure to obtain U.S.S.R. 
financing and a dispute over the border 
price. They appear to have replaced this 
project with plans for a shorter, 250-mile 
line from Kirkuk to Batman in southeast 
Turkey. Initial throughput would be 100 
million cubic feet per day and its cost 
would be about $50 million. 


Petroleum.—The IPC group conducted 
no exploration during the year. Drilling 
was limited to five wells in the Kirkuk 
field by IPC. They included two producers, 
two observation wells, and one water-injec- 
tion well. Two wells were reconditioned by 
BPC in the Rumaila field and two wells in 
the Butmah field were deepened for explo- 
ration purposes by MPC. In the Ain Zalah 
field one MPC well was deepened and con- 


verted into a water-injection well and 
another was reconditioned. 
Iraq National Oil Co., (INOC) and 


drilling contractors for INOC drilled five 
wells during 1970, three of which were 
completed as producing wells (two in Bu- 
zurgan field and the other in North Ru- 
maila field). The remaining two were 
drilling at yearend 1970; one in Buzurgan 
and the other at a new location northwest 
of Buzurgan. 

The total footage of all wells drilled in 
Iraq in 1970 was about 47,000 feet. The 
producing well completed in North Ru- 
maila was drilled by the Hungarian orga- 
nization Chemocomplex under a 1969 con- 
tract which calls for the drilling of four 
wells in the North Rumaila field for 
INOC. According to an INOC statement, 
the well, based on an 8-hour test, has the 
potential to produce 13,200 barrels per day 
from the Middle Cretaceous Series and 
56,000 barrels per day from the Lower 
Cretaceous Series. At yearend, Chemocom- 
plex was ready to drill its second well, 
North Rumaila No. 3. The other North 
Rumaila well (North Rumaila No. 2). is 
being drilled by INOC with equipment 
supplied by the Soviet organization Machin- 
export under a contract signed in July 
1969. The Buzurgan wells were drilled for 
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INOC by a subsidiary of the French Gov- 
ernment agency, Entreprise de Recherches 
et d'Activités Pétroliéres (ERAP). The 


1969 Buzurgan discovery well tested at found by INOC. 


Table 4.—Summary of operations of the IPC group 


3,000 barrels per day. ERAP has estimated 
Buzurgan reserves at 3.5 billion barrels. 
This will be the first commercial oilfield 


1969 1970 

iier ud E proguetion by field: 
J thousand 42-gallon barrels.. 394, 075 407, 721 
Rumaila ) ⁵ ¼ w. x tee ate tN EE 02 97,794 100, 046 
"A TV) Ae ⁵⁰“Ü ] ³ s y ß ß ⁊ POTERE do- 26,798 28,162 
ae . . ß toes ewes do- 21,792 20,886 
Ain Zalh ce sanc dſdſdddTſſdddTVVVVTW—V0T04:ä a IE DE O...- 7,955 7,589 
))))! ³A ⁰ͥ⁰ͥ⁰ͥ⁰⁰ ⁰ ⁵⁰⁰yd y 8 do 4,480 3,866 
UUUCUV(%‚ ² PY ed Ld 838 1,461 1,833 
Pl ] ⁰—i¹üAſſſ ³ ͤͥ ⁰³⁰6üAqA LED DLE EE EE EE -.. 554,855 569 , 108 
Daily average 42-gallon barrels per diy. 1, 518, 781 1,559,186 

Crude oil exports: ! 

ONG sats eee million 42-gallon barrels. . 4988.5 424.0 
h ⁰ Vd Le uar cR Ed zc uc 17.7 41.8 
Western Hemisphere................. . - 2 -2l ee e Lll 2 ee do.... 80.0 81.9 
CJ aA saco d E do.... 22.6 28.2 
Far East and Australia do.... 19.1 11.8 
Unaccounted fo ¾ü do 4.7 T. 

e e e IL C E do.... 527. 6 540.4 

Via Syrian border ?......... 2.2 222222 22 L2 LL LL c LLL lll LLL ll. .- do.... 402.1 414.2 

lll. eae auis A E qu qe do.... 122.7 127.8 
Shipments to— ! 

Iraqi refineries...............................- thousand 42-gallon barrels. . 28 , 468 24,225 

an and Lebanese refinerles. ... s do.... 17,729 18,150 

xport terminals: 
ne ß . ß lu do.... 223, 546 226, 058 
Tripoli, ns. ed do.... 158, 995 169, 995 
Khor Al- Amaya, Jö ͥͥͥ ͥ / ⁰˙ do.... 122,684 127,185 
Total export terminals do 505, 225 523, 888 
Marketed natural gas: 
Petroleum companies „„ million cubic feet. . 20,816 22,'136 
Iraqi Gerettet aa. do.... 10,801 ,984 
JJü§ͤ 5Ü dd ͥ ⁰ Add do- 31,617 27,720 
Percent of total produetion nn e 16 e 14 
Footage if. x y 23, 408 17,912 
Number of wells at yearend: 
Oll. ici lee e s AD eee eaters LEAL ðↄ »A a a a E 111 106 
eri MOMENT CNRC MORE PHOTO 2 1 
e y . C dL rad ED D Ld E 89 44 
Abandoned and observation 821 828 
fell 14 
%%% /ꝗGGAGAGGGͥÿ . yyy Me LEM erc 4 4 
Water injectee ddl million 42-gallon barrels. . 409.3 485.0 
Payments to the Iraqi Government: 
IPO.oaocecsawsnemesimeceerats uda ae EL F million US$... 874.6 401.3 
MP Creede Sea ͤͤͤſK0ſĩ ed me eee MES 8 do- 8.4 8.6 
ial a as et Deh PP HO MPO MOOR HEURE do 3 105.0 102.7 
TOU ]²˙”àͥͥͥͥͤ0 ⁵ Z.... ĩð 8 do- 488.0 512.6 
Payments to Governments of Syria and Lebanon do.... NA 68.8 


e Estimate. NA Not available. 

: Ae reported: from long tons at a rate of 7.5 U.S. barrels per long ton. 
s re 

3 Includes US$9 million for settlement of port fees. 


Source: Review for 1969, and 1970, Iraq, Basrah, and Mosul Petroleum Companies. 


During December 1970, INOC's first 


in the swamps of southern Iraq. By Febru- 


seismic team completed a survey of the 
Ratawi area about 12 miles west of the 
North Rumaila field. ERAP exploration 
included 3 party-months of seismic survey 


ary 4, 1971, 50 percent of ERAP’s 4,170- 
square-mile agreement area in southern 
Iraq must be relinquished. 

During the year, INOC officials an- 
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nounced their 5-vear development pro- 
gram. Major items of the program were: 
second-stage development of the North 
Rumaila field; exploration and development 
of the Ratawi, Nahr Umr, Luhais, and 
Rachi structures in southern Iraq; exten- 
sive seismic surveys of promising areas 
throughout the country; a pipeline link to 
the Mediterranean coast; and establishment 
of a national oil tanker fleet. 

The Soviet organization Technoexport, 
planned to start work in early 1971 on the 
laying of a 28-inch, 91-mile pipeline from 
North Rumaila field to the port of Fao, as 
part of a $33.6 million oilfield and termi- 
nal development contract signed with 
INOC in August 1970. At yearend 1970, all 
20,000 tons of pipe needed for the line 
had been purchased from France and un- 
loaded at Basrah.3 

The Goverment during 1970 called for 
international bids for the exploration of a 
6,900-square-mile section in southern Iraq, 
an area originally covered by the BPC con- 
cession. IPC group officials claim the area 
still belongs to BPC and that it will take 
legal steps against other companies that 
might “trespass on its rights.” Proven re- 
serves in the IPC group operating areas 
are estimated at 32 billion barrels of oil 
and 18.5 trillion cubic feet of natural gas. 
The country ranks seventh in the world 
and fourth in the Middle East in crude oil 
reserves. 

Kirkuk oilfield continued as the coun- 
try’s major source of crude oil, accounting 
for 72 percent of the total, followed by 
Rumaila field, with 18 percent of the total. 
The Kirkuk field is continuing to increase 
its share of the total (up from 65 percent 
in 1965) by expanding field development 
and increasing pipeline capacity to the 
Mediterranean ports. Three new electri- 
cally driven pumps were installed at pump 
stations in Syria; pumps at stations in Iraq 
were replaced with larger equipment. Out- 
put at Rumaila field which has increased 
only slightly since 1965, when it accounted 
for 23 percent of the total, has been inhib- 
ited for technical and economic reasons. 
INOC's only field, Naft Khaneh produced 
an estimated 7,500 barrels per day in 1970. 

Included in the October 1970 INOC-IPC 
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group agreement was IPC's commitment to 
raise production from its northern fields 
by an additional 90,000 barrels per day. 
Because the pipelines that carry this pro- 
duction to the Mediterranean were operat- 
ing at full capacity, the commitment was 
not expected to be fulfilled until 1972, 
when additional pumping equipment will 
be installed. However, BPC's programed 
production boost from the southern fields 
from about 320,000 barrels per day to 
420,000 barrels per day by the end of 1970, 
and to 560,000 barrels per day by 1971, 
can be fully handled by the existing ex- 
port facilities at Khor al-Amaya. 

During the year, 1,505 tankers were 
loaded at Mediterranean and Persian Gulf 
ports with Iraqi crude oil, averaging 46,408 
tons per shipment, an increase from 43,828 
tons in 1969. This increase reflects the use 
of larger vessels at Mediterranean ports. 

On September 3, 1970, BPC relinquished 
four loading piers at the Fao terminal 
near the mouth of the Shatt al Arab to 
the Iraqi Port Administration, particularly 
for the export of North Rumaila crude 
and eventually for Buzurgan crude. Ex- 
ports were expected to start in early 1972. 
Since Fao can only accommodate tankers 
up to about 30,000 deadweight tons, the 
Fao operation is a temporary measure 
until a new facility capable of handling 
larger tankers can be made available. Iraqi 
officials want a terminal similar to BPC's 
existing Khor al-Amaya facility. It would 
have a 500,000-barrel-per-day capacity and 
be capable of handling 150,000-dead- 
weight-ton tankers. Financing the projected 
terminal was under discussion between 
INOC and ERAP.4 

Iraq’s Oil Planning and Construction 
Administration at yearend 1970 was pre- 
paring to announce a tender for the con- 
struction of a 30,000-barrel-per-day oil re- 
finery at Mosul. The plant will supply 
product requirements for northern Iraq 
with the possibility of exporting surplus 
products to nearby Syria and Turkey.5 


3 Middle East Economic Survey. V. 14, No. 6, 
Dec. 4, 1970, p. 7. 

Q! Middle East Economic Survey. V. 14, No. 9, 
Dec. 25, 1970, p. 4. 

5 Middle East Economic Survey. V. 14, No. 2, 
Nov. 6, 1970, p. 8. 
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The Mineral Industry of Ireland 


By J. M. West * 


Minerals assumed an expanding role in 
the Irish economy as output values contin- 
ued to grow. Offshore drilling for oil 
began in 1970, but it is too soon yet to 
evaluate results. Several reportedly dry 
holes were drilled. A number of companies 
were pursuing exploration for minerals on 
land after being granted prospecting licen- 
ses by the Irish Government. A relatively 
rich zinc-lead discovery was confirmed by 
Tara Exploration and Development Co., 
Ltd., northwest of Dublin, and early ex- 
ploitation was expected. A plant for pro- 
ducing zinc oxide went into operation at 
the Tynagh mine, and a magnesia-from- 
seawater plant went into operation on the 


southeast coast of Ireland. Mine produc- 
tion of copper rose, and further increases 
were expected with the reopening of the 
Avoca mine late in the year. A 6-month 
bank strike ending in November caused 
marketing and financial problems through- 
out the Irish economy and hampered the 
minerals producing industry. Other detri- 
mental influences were rising wages, labor 
unrest, and a serious rate of inflation. 
Growth in the real gross national product 
(GNP) was estimated at only about 2 per- 
cent during 1970. The balance of trade at 
yearend showed an approximate $0.5 
billion 2 deficit, to which crude petroleum 
was a Significant contributor. 


PRODUCTION 


Output of most of Ireland's mineral 
products were higher in 1970 except for 
cement, anthracite, and peat. Cement pro- 
duction was limited by a strike, anthracite 
output continued a downtrend, and peat 
mining was affected by the weather. By- 
product mercury recovery at the Gortdrum 
copper mine went through its first full 


year, and output was about 1,300 76-pound 
flasks. Petroleum refinery output was up 
from that of 1969. 


1 Physical Division of Nonferrous 
Metals. 

2 Where necessary, values have been converted 
from the Ireland pounds to U.S. dollars at the 


rate of [I Us $2.40. 


scientist, 
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Table 1.—Ireland: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
| METALS 
Copper mine output, metal content 6,667 6,170 8,932 
Lead mine output, metal content............. ....-.....- 62, 200 58, 700 59,300 
Iron and steel, crude steel. thousand tons.. 68 81 82 
MéeTCUFV. 0. os i ee 76-pound flasks. . Mx 420 1,304 
Silver mine output, metal content. . thousand troy ounces. . 1,913 1,866 2,171 
Zinc mine output, metal content 5 r 50, 528 97,480 96, 500 
NONMETALS 
i I P M T r 135,216 160, 505 221, 000 
Cement, hydraulic thousand tons 1.852 1,273 860 
Fertilizer materials manufactured (P: O; content of 
superphosphates) ))); — 95 NA NA 
VDSUMm... es eee ese eae ten is 9 262 290 e 300 
LIN. oodd cuu See ee :vrmrr isl onc 63 59 
Sand and gravel ?2......_._.-......--..--.---.-...- do.... 8,717 4,352 4,779 
Stone, limes tone do- 5, 064 5,887 5, 488 
e ß uh E do 2, 720 3,201 2,766 
eun MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite. ...... 2 LLL Lll Lll L2 cllc l2l22-.- do.... r 108 90 79 
Bernd ent sees demo do.... r 59 63 75 
Coke, gashouse including breeze.................... do 54 36 e 36 
ind manufactured million cubic feet. 6,533 NA NA 
eat: 
Agricultural use thousand tons 41 54 53 
Fuel use: 
Brigueti oe ß es So eee EE do.... 250 814 819 
Sod peaRtacackkkudõ̃d- „ O.... 2,248 2,188 2,028 
Milled peat 2.2.2 2-2 2 2. 2... ..-- do.... 2,521 8,927 2,881 
Petroleum refinery products: 
asoline................. thousand 42-gallon barrels. . 4,113 4,944 4,260 
i v "n" y ĩͤ K do 685 
Distillate fuel oll“,“tll 2... .........- do- 4, 662 4,692 4,768 
Residual fuel oil“! do.... 6,181 6,307 8,449 
M ³⁰˙¹bꝛ ;o ꝛ uU Ee ie do 759 910 1, 085 
Refinery fuel and losses do.... 718 750 718 
e uncle em cL EE do.... 17,113 17,619 19,718 
e Estimate. » Preliminary. r Revised NA Not available. 


1 In addition to commodities listed, substantial quantities of stone, sand and gravel are produced by local 
authorities for purpose such as maintenance of roads, but statistics on output are not reported and available 
information is inadequate to make reliable estimates of output levels. 

2 Excludes materials produced by local authorities (see footnote 1). 

3 Figures given as reported in source; includes granite, marble, silica rock, sand, calcspar, fire clay, and shale 
and clays for cement, but apparently excludes those quantities of these materials specified in footnote 1. 

4 Includes production by farmers and by Bord Na Mona. | 

5 Includes milled peat used in production of peat briquets listed previously in this table. 


TRADE 


Available information indicated that ex- sharply. There was a decline in the export 
ports of mineral products continued to rise of cement owing to a strike in the cement 
in 1970, but that imports in terms of industry. Barite exports rose sharply in 
value, rose even more, particularly imports 1970. The bulk of Irish mineral exports 
of crude petroleum, which advanced continued to go to the United Kingdom. 
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Table 2.—Ireland: Exports 1 of mineral commodities 


(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
METALS 
Aluminum including alloys: 
POD INS HAMA OR O asec eee dd P PDT a EN 624 607 
Unwrought and semimanufact ure s r 1, 790 4, 708 
Copper: 
Ore and concentrattũXXXMnõ-ułꝝ . 11,223 18,451 
Metal including alloys: 
5 eee eee LAC ALIM EE M uL AD E 4,095 4,258 
Unwrought and semimanufactures. ......... 2. 2 2222 2L c.l Lll. .- 1,902 1,681 
Iron and steel: 

af ope ———M— y y 26,953 11,861 
00/0 ↄðÄdß/ ³˙wùmn ͤ eke y y OLEI De 226 NA 
Semimanufactures EENET EDE A A EENE ...... 8 r 14,296 14, 548 
Gre and concentrate. noc oo ee or ee eee aces eto EET Ede 156,437 148, 308 
Metal including alloys: 

i Df 323 211 
Unwrought and semimanufact ure s 1,529 NA 
Zinc ore and concentrattuuuekkk 2 LLL L2 eee 85,448 198,548 
NONMETALS 
Barite and witherite. |... 22222 2222 LLL LLL „„ 142,252 156, 435 
%%/%ũ ⏑ ]˙] n dd teed thousand tons 292 102 
Clays, refractory (including nonclay bricks) )))) ) 38,188 37,422 
Fertilizer materials manufacture „„ 244 NA 
Gypsum and plasterr sg „„„ thousand tons r 109 100 
Stone, sand and gravel: 
Gravel and crushed roc do 326 359 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquetnnnn 2. 2 2 cc LL LLL LLL lll L2. r 18,354 18,397 
Gas; hydroenrbOn. 22.6 '! ' ' ' '! '' ' ' ' ' Dp. em dale du e EE 11.376 15,221 
Peat including briquets and li tterrn 62, 516 82, 551 
Petroleum refinery products: 

Gasoline (including natural thousand 42-gallon barrels... 76 75 
Distillate fuel oil... 222222222222 c eee do.... r 847 877 
Residual fuel oil...............................-- 3 do r 1,453 831 

r Revised. NA Not available. 
1 Excludes reexports. 
Table 3.—Ireland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum including alloys: 
!!!...... 8 8,428 8,385 
Semimanufacture sss 4«««öõ.ur¹e 2.2. lll... 5, 758 6,294 
Copper including alloys: 
Unwrought..:....- 5 Au E wee RIS ees ⁵ 8 188 185 
emimanufaceture ss 8,396 8,590 
Iron and steel: 
Pig iron, ferroalloys, and similar materials. .......................... r 22,791 22,665 
Steel, primary forms. --.------------------------------------------ 4,159 6,937 
Semimanufactures: 
Bars, rods, angles, shapes, and seet ions 86,780 102,831 
Universals, plates, and sheets ees oe wd oteeces 78,875 96,663 
Hoop and Strip..-.--2----eonsec eoe ORE e dRN dede ne. 7,43 11,527 
Rails and accessories_--_--..----------------------------------- 4,979 6,376 
1/////ãũ RM LESE DE 6,580 22,622 
Tubes, pipes, and fitting „„ 4 ,848 41,507 
Castings and forgings, rouge 555 
Lead: 
DÜXId8S ß ß cddac i EL d 1,817 1,586 
Metals including alloys, all form „„ 1,148 1,281 
Nickel including alloys, all form „„ 449 449 
Platinum-group and silver including alloys: 
Platinum-grou sss value, thousands $147 $190 
Silver, all formmçꝛü r do $373 $371 
Tin including alloys, all form long tons 33 100 
Titanium OXId8--.... ocu ³⁰iÜw yd ⁰⁰ðyd ou bU SUEDE Sees 2,639 3,265 
Zinc: 
/// Mn LL c e Seca EC E 748 686 
Metal including alloys 
A ³ðA ⁰⁰ Read e. 4, 504 4, 579 
Semimanufacturee s! 668 866 
Other ore and concentrate t LLL LLL LL LLL Ll ll lll- 18,464 20,686 


See footnotes at end of table. 


Table 3.—Ireland: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS 
Asbestos 202. te eee ð2AV 4,018 6,545 
(Cament--.— de v ⁵⁵¼¼⁰ ß Aen 8 thousand tons 213 1,526 
Clays and products (including refractory bricks): 
Suden, ð r 12,016 14,802 
Products: 
Refractory (including nonclay bricks). )))) 11,630 14,799 
Nonne x LL a 6,326 7,558 
Fertilizer materials: 
Crude: 
Nitrogenounn ss thousand tons 1 1 
PFC ³o / ⁵ ⁰⁰ A 8 do 425 339 
Manufactured: 
Nitrogenous. .............- J (08 do 46 12 
r 
h/ ncs e do 147 153 
%%%%%é! !!!; 7« v: wm CRINE aaa E 8 6 17 
qui p RATE 0...- 233 193 
Other including mixed 0...- 115 6 
Amrmonid———-—u2: .. DE QUEE deni tie 31,990 39,092 
Lime o ioe ie usto m ⁰m.:. ßßddd ( 8 3,916 4,441 
e (gross weight) . uncos /// ⁰¼ ß 8 1,102 1,256 
TOES Tur n MEME RUN ERU SY et SE RIO eT EE thousand tons.. 50 5 
Sodium and potassium compounds n.e.8. .._....-.--.-------------------- 5,164 6,233 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked _______-.-----.---------.--..---------- 8,181 5,022 
l ³ow¹ã oA A 39 363 
Gravel and crushed rokhakkkkklklkllddd‚‚‚‚ã‚dd „„ 12, 826 50, 793 
Sand excluding metal bearing 88,576 41,543 
Sulfur: 

EBtemetet A Lei LLL LE 104,140 108,525 
Sulfuric acid including oleum. `. m 28,936 , 
Other nonmetals n.e. ges 12,664 10,974 

MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ........... 222222222 eee 3,163 17,188 
Coal and coke including briquets------_------------------ thousand tons 1,245 1,167 
Petroleum: 

Crude and partly refined thousand 42-gallon barrels. . 17,128 16,996 

Refinery products: 1 
C’o ˙ 2n⅛2˖E!: ee LE E do r 498 580 
Jet (Wels ³“¹ꝛäꝛA eee eee ³⅛»Wꝛ⸗ ð v ĩð v ⁰ʒ S ee do- 1,240 1,736 
Kerosine, white spirit, and special boiling point liquids do.... 690 576 
Distillate fuel oil. -.-.---_-_-_-_-_--_- eee do.... 477 918 
3 h ⁰¹ - do- 5, 301 7,706 
uefied petroleum gases do 220 290 
Tu 11; ⁵³ÄVWüÜ .. ³ ⁰y A 8 0 266 266 
J%%/C%ö§Üé? ñ⁵«˙² ::: . leer A ne gs do 412 24 
r ͥͥ hre ticus e w=;u w ese do 1. 360 2,390 

r Revised. NA Not available. 


1 Source: Organization for Economic Cooperation and Development (OECD; Paris). Oil Statistics, Supply 


and Disposal. 1968 and 1969. 


COMMODITY REVIEW 


METALS 


Copper, Lead, Zinc, Mercury, and Silver. 
—Avoca Mines, Ltd., a subsidiary of Avoca 
Mines (Canada) Ltd., reactivated the 
Avoca copper mine, County Wicklow, near 
the Irish east coast, in late 1970 and began 
shipping copper concentrates in December. 
The initial milling rate was about 2,000 
tons of ore per day supplied from develop- 
ment work. Mill-heads averaged 0.75 per- 
cent copper, and a 20-percent copper con- 
centrate was produced. Reserves of 
indicated ore were estimated at 7 million 
tons, grading 1 to 1.5 percent copper. Con- 


centrates were initially destined for Spain 
for treatment; a pyrite byproduct was to 
be sold for its sulfur to a fertilizer manu- 
facturer at Arklow, Ireland. 

Tara Exploration and Development Co., 
Ltd., explored a zinc-lead deposit at Navan 
in County Meath, about 30 miles north- 
west of Dublin, and announced a major 
discovery.? Reserves were estimated at well 
over 5 million tons of ore with combined 
zinc-lead content exceeding 10 percent. 


3 O'Brian, M. V., and D. M. Romer. Tara's 
Zinc-Lead Discovery at Navan, Republic of Ire- 
A kr ME Min. J., v. 92, No. 4, April 1971, 
pp. 82. 
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Geochemical surveys played an important 
part in the discovery and investigation of 
the deposit. Smelter Corp. of Ireland, Ltd., 
30-percent-owned by Tara Exploration and 
Development, was reported considering the 
purchase of a tidewater site at Little Is- 
land, in the Cork harbor, where an elec- 
trolytic zinc refinery is to be built. A 
lead-zinc refinery using the Imperial Smelt- 
ing process was also considered for the 
Cork area. Mogul of Ireland, Ltd., contin- 
ued production of lead and zinc at its Sil- 
vermines underground property, where 
combined metal content totaled 13.7 per- 
cent. Syngenore Exploration, Ltd., a sub- 
sidiary of Noranda Mines Ltd. (Canada), 
with a 19 percent share held by Barymin 
Exploration, Ltd. encountered lead- zinc 
values totaling 10.7 percent at its prospect 
near Mullingar, County West Meath. 


Northgate Exploration, Ltd. (Canada), 
leading Irish base metal producer, through 
its wholly owned subsidiaries, Irish Base 
Metals, Ltd., and Gortdrum Mines (Ire- 
land) Ltd., the latter acquired in full in 
August 1970, contributed much to Ireland's 
overall production during the year. Irish 
Base Metals planned to mine and mill 
about 667,400 tons of ore in 1971 at its 
Tynagh mine, compared with 697,643 tons 
in 1970. Improved treatment was expected 
to provide a 10-percent increase in concen- 
trate output to about 160,000 tons in 
1971.4 Products were smelted abroad, but 
some concentrates were high in arsenic and 
antimony content and required special 
sales negotiations which delayed processing. 

At the Tynagh mine, primarily an open 
pit, an $8.5 million development program 
for underground extraction was underway, 
with full-scale production scheduled to 
start in 1973. Tynagh produced 53,400 tons 
of lead, 19,800 tons of zinc, 2,800 tons of 
copper, and 1.75 million ounces of silver 
contained in concentrates in 1970. The 
Gortdrum mine produced 4,550 tons of 
copper and 0.4 million ounces of silver in 
concentrates during 1970; also, 10,331 tons 
of concentrates were treated in the Gort- 
drum mercury extraction plant yielding 
1,304 76-pound flasks of mercury. A total 
of 1,610 76-pound flasks of mercury were 
reported sold during the year. Notwith- 
standing, recovery costs including plant de- 
preciation were reported to considerably 
exceed the value of the mercury. Extrac- 
tion was necessary, however, before the re- 
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maining base metals concentrate would be 
accepted by a smelter. Mining and milling 
costs for ores treated by the concentrator 
at Gortdrum amounted to about $6 per 
ton in 1970. Reserves available to open pit 
mining were estimated at 1.49 million tons 
averaging 1.4 percent copper and about 1 
ounce per ton silver. Exploration contin- 
ued on a 56-square-mile block of prospect- 
ing licenses in the Gortdrum area centered 
on the State Mining Lease and extending 
east and west into Counties Tipperary and 
Limerick. Cerro Corp. (U.S.) joined with 
a Canadian firm to explore the Allihies 
mine in County Cork, where copper ore 
reserves estimated at 2 million tons were re- 
ported. Several other sites were to be in- 
vestigated in Counties Cork and Clare. 
American Smelting and Refining Co. 
(U.S. was reportedly examining lead and 
zinc deposits in County Mayo. 

Iron and Steel.—Most of Ireland's steel 
requirements were met by imports as in 
previous years. Crude steel was produced 
from scrap and imported pig iron by Irish 
Steel Holdings, Ltd., at Cork Harbor on 
the southeast coast. Imported castings and 
shapes were rolled, and sheet was galvan- 
ized in respective sections of the plant. 
Irish steel consumption was approximately 
300,000 tons of ingot equivalent in 1970. 


NONMETALS 


Barite.—Barite output and exports rose 
by about one-third in 1970. The product, 
in lump and finely ground forms, was 
shipped mostly to the United States where 
it was used principally in oil well muds. 
Most of the barite came from the Ballynoe 
deposit of Magcobar (Ireland) Ltd., a sub- 
sidiary of Dresser Industries, Inc, in 
County Tipperary. 

Cement.—Cement production, including 
manufacture of cement clinker for export, 
dropped sharply as a result of an almost 5- 
month strike in the early part of the year. 
Output was down about one-third com- 
pared with that of 1969. Greater imports 
of cement were necessary to supply the 
needs of the construction industry. Based 
on full production during the balance ot 
the year, Irish cement capacity was esti- 
mated at about 1.5 million tons per year. 
Plants were operated by Cement Ltd. at 
Drogheda and Limerick. 


* Northgate Exploration, Ltd. Annual Report 
1970, 32 pp. 
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Diamond.—One of the world's largest in- 
dustrial diamond manufacturing plants was 
opened in May at the Shannon Industrial 
Estate by Ultra-High-Pressure Units (Ire- 
land) Ltd. Equipment initially installed 
included three 10,000-ton presses with pro- 
visions for six more units at a later time. 
Synthetic diamond abrasive-type grits were 
to be produced for diamond saws and ab- 
rasives. 

Lithium.—Results of a limited diamond 
drilling project by Northgate Exploration 
Ltd. in County Carlow, where a part of a 
series of pegmatite dikes was explored, in- 
dicated reserves in excess of 2 million tons 
of lithium-bearing material. Further work 
was delayed pending market studies and 
metallurgical tests. 

Magnesia.—Startup of seawater magnesia 
producing facilities was reported at Bally- 
nacourty Point, Dungarvan, County Water- 
ford, by the Quigley Magnesite Division of 
Pfizer Inc. (U.S.) . In addition to seawater, 
the plant used dolomitic lime manufac- 
tured from County Kilkenny limestone as 
a source of magnesia. To provide this 
lime, a 170,000-ton-per-year quarry was 
opened in September. Dead-burned magne- 
site was to be the plant's principal prod- 
uct. Capacity was expected to exceed 
75,000 tons of magnesia per year. 


MINERAL FUELS 


Nearly two-thirds of Ireland’s energy 
supply was from imported mineral fuels in 
1970, domestically mined peat and coal 
providing most of the balance. Hydroelec- 
tric plants supplied about 5 percent of the 
total energy needs. Growth in demand for 
electricity was estimated at a rate of 10 to 
1] percent per year, with the required fu- 
ture capacity forecast at 3,000 megawatts 
by 1980. Because of rapid expansion, con- 
struction of a medium-size nuclear generat- 
ing plant was under consideration. 

Coal, Coke, and Peat.—Production of 
anthracite declined in 1970, as did produc- 
tion of sod and milled peat. Poorer 
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weather conditions and labor problems 
were presumably responsible for the de- 
cline in peat output. Production of bri- 
quetes from peat increased slightly. Signifi- 
cant quantities of briquetes and 
agricultural peat continued to be exported. 
Coal and coke were imported, including 
gas coal from Poland. 

Petroleum.—Marathon Petroleum  (Ire- 
land) Ltd. named Global Oil Co. as con- 
tractor for its offshore drilling in Irish ter- 
ritoria waters, which began about 
mid-year. The firm held three blocks for 
offshore exploration, one off the south 
coast Counties of Wexford, Waterford, 
Cork, and Kerry, another off Clare and 
Galway on the west coast, and the third 
off the north Mayo coast, Sligo and South 
Donegal. The south coast block was to be 
explored first. 

Of a total of 19.43 million 42-gallon bar- 
rels of crude petroleum imported in 1970, 
32 percent was from Kuwait, 31 percent 
from Saudi Arabia, 24 percent from Iran, 
and the balance from Iraq, the Nether- 
lands, and the Federation of South Ara- 
bia. Partly refined petroleum totaling 0.63 
million barrels was imported from the 
United Kingdom, the Netherlands, Trinidad 
and Tobago, France, and Italy. Estimated 
consumption of refined products, as re- 
ported by a principal Irish distributor, was 
26.79 million barrels, including bunker 
fuels. Consumption excluding bunkering of 
foreign aircraft is shown in the following 
table, in thousand metric tons: 


Product 1969 1970 
Gasolines._.......-.-.-.--------. 576 609 
Aviation fuels 99 73 

eros ine 70 104 
Gas / diesel olil[“ll 2... .- 664 745 
Residual fuel olilililillll 1,624 2,040 
015,7. ACRAS MUN 147 198 

lll! iE eue Seo 3,180 8,769 


Source: Organization for Economic Cooperation 
and Development (OECD; Paris). Provisional 
O by Quarters (4th Quarter 1970), 


The Mineral Industry of Israel 


By Donald E. Eilertsen ! 


Israels mineral industry output fluc- 
tuated somewhat in 1970; projects 
underway were being rushed for comple- 
tion to assure greater outputs. The coun- 
trys gross national product (GNP) rose 
sharply to $5.34 billion in 1970, compared 
with $4.53 billion in 1969, an increase of 
18 percent, and for the first time exceeded 
$5 billion.23 Important mineral industry 
developments in 1970 included: Govern- 
ment approval to construct a new $13 mil- 
lion magnesium plant; an increase in pot- 
ash capacity; the completion of a rail link 
between phosphate rock mines and the sea- 
port of Ashdod; construction of a new am- 
monia facility at Haifa; and the start of a 
new bentonite milling industry. Oil was dis- 
covered southeast of Arad; offshore drilling 
for oil in the Mediterranean began; and 
the 42-inch Eilat-Ashkelon oil pipeline 


came into operation and transported 11 
million tons of crude oil in 1970. 

An ion-exchange resin, called Srafion 
NMRR, was developed by Technion Israel 
Institute of Technology to selectively col- 
lect precious metals over a wide range of 
acid concentrations. The precious metals 
are separated from the resin by roasting or 
eluting with a complex agent. The resin is 
undergoing tests by various laboratories 
and mining companies in the United 
States, the Republic of South Africa, Can- 
ada, and the United Kingdom.4 


1 Physical scientist, Division of Nonmetallic 


Minerals. 

2U.S. Embassy, Tel Aviv. State Department 
Airgram A-53, Feb. 11, 1971, p. 4. 

3 Where necessary, values have been converted 
from Israeli pounds (I£) to U.S. dollars at the 
rate of 1£3.5—US$1.00. 

"Mining World. V. 7, No. 2, February 1971, 
p. 48. 


PRODUCTION 


Some sectors of the mineral industry 
showed gains in output in 1970, while oth- 
ers showed losses or stability. There were 
increases in outputs of cement copper (2.9 
percent), cement (7 percent), flint clays 
(greatly increased) , beneficiated phosphate 
rock (1.3. percent), and potash (K2O 
equivalent 59.3 percent) . 

Commodities which showed declines in 


outputs were bromine and bromine com- 
pounds (15.3 percent), gypsum (1.4 per- 
cent), natural gas (2.5 percent) , crude pe- 
troleum (213 percent), and refinery 
products (4 percent). 


Output of iron and steel, lime, sulfur, 
and peat were of the same magnitude as 
in 1969. 
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Table 1.—Israel: 
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Production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Copper, cement, 70 to 80 percent Cu, gross weight 
metric tons 10,282 10,688 10,988 
Iron and steel, crude steel cee 100 120 120 
NONMETALS 
Bromine: 
Klemental.. ⁵ð sect as 8 metric tons. . 9,376 10,550 2 8,000 
Compounds do NA 3, 626 24, 000 
Cement, hydraulic cGcchcded „ 1, 106 1,308 1,400 
7 8 r 20 15 1 
Fertilizer materials: 
Crude: 
Phosphate, beneficiated. .......................- 777 987 1,000 
Potash: 
Gross weight e 600 548 866 
Potassium oxide (K: O) equivalent e 866 882 529 
Manufactured: 
Nitrogenous €. ..... 2... 2... „ 95 100 NA 
Phosphatic (superphosphate) )))) 142 150 e 165 
Potami- se ee m ees eee nc eus wes 2 2 e4 
G ypsum jJũũ il en che Oh Tc PCM e 70 71 70 
J ↄð N EEEE AE AEE E EA E EN 80 130 130 
Salt, marketed (mainly marine). ........................- 65 67 e 66 
lfur / ² ↄðOAA ⁵³ðV5⁰¹ A LAU 6 eg eg 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural.........................- million cubic feet. 5,015 4,878 4,752 
Pentt- ou ee eee seats oe LLL x 20 20 
Petroleum 
Crude... eoo le n ees thousand 42-gallon barrels.. 831 719 566 
Refinery products: 
Gone ora nune EE do.... e 5,848 e 6,279 4,072 
Kerosine and jet fuel do.... * 6,085 * 6,460 4,2 
Distillate fuel oil. ........................ do.... e 7,701 e 8,268 7,288 
Residual fuel oll!!! do.... 211, 987 e 12,870 16,787 
Oth -e tawedccet estes a do e 2,978 * 8,588 2,947 
Refinery fuel and loss ens. do.... 2, 724 e 2,5836 *2,118 
g D do.... 1 36, 323 e 89,001 e 37,425 


e Estimate. P Prelimina r Revised. 


NA Not available. 


1 In addition to the commodities listed, ball clay, fire clay, and a wide variety of construction materials such 
as dimension stone, crushed rock, sand and gravel are produced, but information available is inadequate to 


make reliable estimates of output levels. 


2 Sales 
3 Does. not include Israeli production from occupied Sinai Peninsula oilfields. 


TRADE 


Exports of mineral commodities in 1969, 
excluding crude oil and refinery products, 
totaled $304.6 million compared with 
$273.8 million in 1968. Some of the large- 
value exports in 1969 were diamonds, $253.5 
million; copper concentrate (cement cop- 
per), $15.9 million; phosphate rock, $7.5 
million; manufactured fertilizer materials, 
$14.5 million; semimanufactured iron and 
steel tubes, pipes, and fittings, $2.0 million; 
and bromine and bromine products, $1.8 
million. 

Imports of mineral commodities, exclud- 


ing crude oil and refinery products, totaled 
$353 million in 1969 compared with $301 
million in 1968. Some of the import val- 
ues, by categories, in 1969 were as follows: 
Diamonds, $217.6 million; aluminum, $10.5 
million; copper, $152 million; iron and 
steel metal, $1.3 million; iron and steel 
semimanufactures, $85.7 million; silver, 
$1.7 million; asbestos, $1.9 million; and 
sulfur, $4.1 million. 

Values were not available on the exports 
and imports of crude petroleum and refin- 
ery products. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum metal including alloys, all forms. 72,429 2,881 West Germany 666; Netherlands 352; 
Uganda 312. 
Copper: 
Concentrate (cement cop ar 22s r 15,099 16,755 Spain 8,948; Greece 2,728; Hungary 2,260. 
Metal including alloys, all forms 8,082 4,187 Spam 1, 1,613; Belgium 943: West Germany 
4 . 
Iron and steel: 
etal: 
SOAD ee ee eee iL r2,026 1,981 Netherlands 843; West Germany 739; 
Greece 238. 
Ferroalloys. ..................- 10 ok 
Semimanufactures: 
Tubes, pipes, and fittings. ... 6, 580 5,427 oo 2,908; United States 987; Cyprus 
820. 
k 3,216 94 United States 38; Cyprus 13; Kenya 9. 
Lead metal including alloys, all forms r 314 663 United Kingdom 280; Belgium 261; 
Netherlands 116. 
Magnesium metal including alloys, all 
E ETE E td eg 8 8 13 Netherlands 7; United Kingdom 5. 
Nickel n metal including alloys, all forms r 85 61 Switzerland 19; United States 18; United 
Kingdom 11. 
Silver: 
Metal including alloys...troy ounces... toc 1,286 All to United States. 
Waste and sweepings... ...... do.... 88,624 ne 
Tin metal including alloys, all forms 
ong tons 1 uh 
Zinc metal including alloys, all forms... r 110 446 Belgium 204; Republic of South Africa 
164; Netherlands 77. 
Other base metals including alloys, all 
Pf ꝰ˙· PL 159 TUN 
NONMETALS 
Bromine and products. ................- r 9,730 5,168 United Kingdom 2,078; Netherlands 1,202; 
; West Germany 464. 
Cement and clinker..................... 174,394 98,315 Iyoy A 88,725; Italy 24,020; Brazil 
e 1 ? 0 
Clays and clay products: 
Crude, n. e... r 6,217 5,059 West Germany 2,455; Netherlands 2,147; 
Greece 360. 
Products, refractory. ............... r 4,844 5,242 Greece 4,592; Ethiopia 282; West Ger- 
many 268. 
Diamonds, gem, not set or strung 
thousand carats.. 71,718 1,775 United States 676; Hong Kong 236; West 
Germany 211. 
Fertilizer materials: 
rude: 
Phosphatiee r 647,347 791,829 ur 266,289; Italy 114,821; France 
84,502. 
GGͤ --- - 1. 808 1.452 All to Cyprus. 
Manufactured: 
Nitrogenouuuss 8 102 All to Australia. 
Phospha tie 114.212 49,714 7 9 17,467: Hungary 14,083; 
pain 
Other, including mixed. ......... 567,082 579,087 France 188. ,294; Japan 85,654; Brazil 
Gypsum and plaster s r 28 go 
jo: eT RECO ENME ts 60 All to Tanzania. 
Precious and semiprecious stone, except 
diamond............ value, thousands.. r $416 $638 Switzerland $259; nes Kingdom $160; 
. West Germany $71 
Salt and brines- --------------------- r 336 793 Malaysia 482; Kenya 216; Uganda 95. 
Se and potassium compounds, n. e.s . 1.717 322 All to Turkey. 
one: 
Dimension: 
Crude and partly worked 78 78 Netherlands 29; Republic of South Afriea 
27: Madagascar 11. 
Worked. .............. 2. 2... 1 2 All to United States. 
Ed Dolomite, chiefly refractory grade Se 4 All to Italy. 
ulfur 
Elemental, all form r 945 1,273 Mainly to Romania. 
Sulfuric acid. ...................... 80 us 
Other nonmetals n.e.s., building materials 
of asphalt, asbestos and fiber, cement 
and unfired nonmetals, n. es 4,115 10,878 Ghana 3,071; Mauritius 1,330; Kenya 764. 


See footnotes at end of table. 
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Table 2.—Israel: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............ 385 85 All to Cyprus. 
Carbon black and gas carbon r 8,080 8,243 United States 2,798; Austria 1,980; United 
Kingdom 680. 
Hydrogen, helium, and rare gases 8 4 All to Iran. 
Petroleum: 


Crude and partly refined * 
thousand 42-gallon barrels.. 11,779 16,750 NA. 


Refinery products: ¢ 
Gasoline (including natural) 


do.... 2,225 2,420 NA. 

Kerosine and jet fuel. do 1,875 2,019 NA. 
Distillate fuel oll. do.... 1,200 2,768 NA. 
Residual fuel oil.......... do.... T 1,555 NA. 
Other 9 130 862 NA 
Total. ...-.-.--------- do.... 5,430 9,619 NA. 


e Estimate. r Revised. NA Not available. 


Table 3.—Israel: Imports of mineral commodities. 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrattek „„ r 798 100 
Oxide and hydroxide. ....................... .- LLL l lll lll lll... r 577 643 
Metal including alloys, all Jr; y ĩ v M Lue r 14, 167 14, 895 
Arsenic trioxides, pentoxide, and acid r —— ^ lo 
Chromium oxide and hydroxide.. .------------------------------------- 61 41 
Copper 
OG EPERE N E E E IIA E E ee ee oe ee E E Se E Ee M, 8 42 
Metal including alloys, all form r 12,628 11,655 
Gold metal, unworked or partly worked....................- troy ounces. . r 8,088 6,719 
Iron and steel: 
Metal: 
BCPA): ecc dſdſddddddſdꝓdddTTVVVVTꝗVdFdſ—W———7——W7B.ꝗ ES. Aae 147 
Pig iron including cast iron 16,867 18,989 
Sponge iron, powder, and shoů kk 802 375 
Spiesse es imu n E 100 250 
ehh ͥ⁰⁵⁰yy ⁰⁰⁰y my 931 1,383 
Steel, primary formꝛnmnꝓnʒnnnꝛ ꝛ „ 185 199 
Semimanufactures: 
Bars, rods, angles, shapes, sections 200 , 202 216 ,206 
Universal plates and sheettnns eee 822 , 478 276,173 
Hoop and Strip. Le i oe aa See sce EE S 8,814 9,244 
Rails and accessorienss eee 4,520 
|o ose eee os MSc Coe a ca DNO te eee esa ees 7,018 8,176 
Tubes, pipes, and fit t ingnss „„ 11,474 28, 134 
Castings and forgings, rouge 1.489 1,987 
a Ingots and semimanufactures, high carbon and alloys. ............ 19,565 . 20,081 
%%%Göõö; ] ]ð ² d ³· w mmm EIL ALI r 7385 779 
Metal including alloys, all form . ll... l.l... r 2,638 2,266 
Magnesium metal including alloys, all forms. ..........................-- r 148 183 
Manganese oxidoe ee eee r 465 885 
, ee ß edes 76-pound flasks. . 282 174 
Molybdenum metal including alloys, all form 1 4 
Nickel metal including alloys, all form r 173 215 
Platinum-group metals including alloys, all form troy ounces. . r 1,897 45,397 
Aaver metal including allo ys do v 582,153 997, 122 
n: 
;öͤ;ð ⅛ ͥ 7ꝛi ⅛˙Ü˙]ͤ— ¹.u . y a long tons 1 2 
Metal including alloys, all form do.... r 197 180 
Titanium óxidé:....- Siete oct eee beste Sa ee dip deus s r2,162 2,407 
55 metal including alloys, all form 1 1 
inc: 
Olde i ꝛÜÄÆ?ĩl1wwm ⁵ PRSE r 528 728 
Metal including alloys, all form r 4,608 6,476 
ther: 
Ore and slag 2 coe oe a tee eaten wes r 799 8175 
Ash and residue containing nonferrous metals 2,268 
Oxides, hydroxides, and peroxides of metals, n.e.s.................... 259 205 
Base metals including alloys, all forms. ...........................-- r 103 65 


See footnotes at end of table. 
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Table 3.—Israel: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
NONMETALS 
Abrasives, n.e.s.: 
Pumice, emery, natural corundum, etc___._....--.--.---.-------.--.- r 104 157 
Corundum, art ificiallalllllkkssssss c2.l ll... r 294 294 
PJ eek LESE ³ꝛ¹—A¹ d m LL e NAE os r 8,833 8,586 
Barite and witherite. |... 2... 2 cll LLL c „ r 755 4,107 
Boron materials, oxide and aciiicck 319 246 
Cement. ² ]⅛ði i Z))dddddddddddddk k; Di e c E tee le r 11,887 84,621 
Chalk e ecc a Leto UE ⅛ðVd ðͤ v y EAE 126 109 
Clays and clay products (including refractory brick): 
Crude kyanite, andalusite, etc... ...... 2.2 22-22 lc LL Lll LLL Lll... r 29,258 30,977 
Products: 
Refractory (including nonclay bricks). )) r1,710 2,214 
Nonrefraetor / thousand square meters r 119 226 
Cryolite and chiolite. .. 22222. „„! r 20 89 
Diamonds: 
Gem not set or strun ggg thousand carats. . r 3,877 4,804 
ahnt y a cec puer do.... r 1,240 1,866 
Diatomite and ot hgjerrõunrnrr „„ r 54 777 
Feldspar and fluorspa——————n „„ 2, 589 2,102 
Fertilizer materials, manufactured: 
Nie ³ð d ĩð euet r 8,106 7,476 
Other including mixed r 446 155 
pi hl!“ ÉÓ( r 13 42 
psum and plasters. 2-225 r cR id r 138 137 
Cae UT E A E E E INO Cr DERE r 1,514 1,517 
Mica, i) d.. E r 123 186 
Pigments, minerals including iron oxides. ` ------------------------------ r 407 424 
Precious and semiprecious stone, except diamond thousand carats. . 567 52 
Sodium and potassium compounds, n.e.8_____.-.------------------------ r 1,035 1,120 
Stone, sand and gravel: 
Dimension stone, crude and partly worked: 
ale ³ð³H ⁰⁰ a aE 1 81 537 
%Ü·Üéwé(ê’g ½ m ½ eee ee wdr eset 188 
GG 0.5 es ⁰ͥ⁰yd dd ð y 17 32 
Dolomite, chiefly refractory grade 122 59 
Gravel and crushed rock... 2... 2.22.22 2-2 ccc LL LLL ll lll ll ll. r2,625 8,142 
Quartz and quarizité...... Loco do uliclecuo--di-meedwe spes r 974 514 
Sand excluding metal bearing 275 193 
Sulfur: 
Elemental, all form r 70,065 58, 105 
Ut ᷑³ið md ß eL ELLE r 85, 604 88,640 
Talc, steatite, soapstone, and pyrophyllite__...........--------.--.------ r2,210 1,884 
Other nonmetals, n.e.s.: 
Pude- 32: c ⁵r[ÜbAQ ⅛⅛⅛mq̃ꝓꝶq¼ꝓ AAA uL EP E 137 71 
Slag, dross, and similar waste, not metal bearing 872 2,648 
Oxides and hydroxides of magnesium, strontium, and barium.......... 87 48 
Building materials of asphalt, asbestos and fiber cement, and unfired 
nonmetals, n.e.8. 2... LLL cL LL LLL LLL LLL LLL L 222-22 222222222. 193 139 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 2... 2. L2 LLL eee r 39 150 
Carbon black and gas carbon. ......... 2... 22-2222 LLL cL eee 5,492 8,0085 
Coal and coke, including briquets__-.----------------------------------- 8,548 9,577 
Peat including peat briquets and litter 338 866 
Petroleum: 
Crude and partly refined aa thousand 42-gallon barrels.. 1 50,700 1 40,535 
Refinery products: ¢ 
Gasoline (including natural)... ) do.... 112 140 
Residual fuel oil... 2. 2222.2 22222222 LLL eee do.... 2,664 8,330 
Fill eR DRM enu unto ees 0...- 160 156 
% ³·ͥſſdſddd 8 0 r 69 106 
7% ͥͥͥ ———(— o oa ute See Seu do.... r 3, 005 3,782 
Mineral tar and other coal, petroleum, or gas derived erude chemicals 620 1,057 
e Estimate. r Revised. 


! Includes estimated receipts from Israeli-occupied Sinai Peninsula oilfields. 


COMMODITY REVIEW 


miles north of Eilat and, in general, con- 
sist of open pit mines, an underground 


METALS 


Copper.—A comprehensive report on 
Timna Copper Mines Ltd., was published.5 
Timna's copper operations are located 18 


5 Mining World. How Timna Copper Mines 
Increased Output and Raised Worker Efficiency. 
V. 7, No. 1, January 1971, pp. 36-41. 
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mine (Timna I), a processing plant, and 
sulfuric acid facilities. Most ore for proc- 
essing is obtained from open pits and 
Timna I. Recently, an extension of the ore 
body was discovered, which added 10 mil- 
lion tons of ore containing 1.8 percent cop- 
per to the known reserves. This prompted 
the company to start another mine, Timna 
II, adjacent to Timna I. At yearend 1969, 
the new shaft, 5.5 meters in diameter, was 
down to the first level elevation, Timna II 
is scheduled for operation in 1973. 

The existing beneficiation plant can proc- 
ess 3,400 tons of ore daily. The ore is 
crushed to minus 15-millimeter size and 
slurried with water, 1 to 1 atio, for ball 
milling in closed circuit with spiral classi- 
fiers. The slurry is then leached, in pa- 
chua-type leaching towers, with sulfuric 
acid, 60 to 80 kilograms of acid per ton of 
ore. The pregnant solution from thickeners 
is pumped to precipitation launders for re- 
duction by scrap iron to cement copper 
containing 70 to 80 percent copper. This is 
dried and shipped to copper smelters in 
Europe. The company is studying the fea- 
sibility of converting cement copper to cop- 
per in Israel and also the feasibility of 
using domestic hydrochloric acid instead of 
sulfuric acid derived from imported sulfur. 

Magnesium.—The Government approved 
construction of a $13 million magnesium 
oxide plant in Arad, near the Dead Sea. 
The new plant will utilize byproduct mag- 
nesium chloride from Dead Sea Works 
Ltd. (DSW) and reportedly produce 46,000 
tons of magnesia and 82,000 tons of hy- 
drochloric acid annually. The plant is 
scheduled to begin operation in 2 years.6 


NONMETALS 


Clays.—Israel is a small consumer of 
bentonite, which is used largely in foun- 
dries. To import this mineral from the 
United States (Wyoming) is costly. An Is- 
raeli chemical engineer recently developed 
a secret process to beneficiate low-grade 
bentonite clays from Cyprus and make a 
product equal to that from Wyoming. Two 
research organizations tested samples of the 
product and found them to be suitable for 
pelletizing, oil and water drilling, and 
foundries. Sil-ka Ltd., a small importer of 
bentonite from Cyprus for animal feeds, 
secured rights to use the process and 
began building a plant at Nahariya sched- 
uled for operation late in 1971. The initial 


9 U.S. Embassy, 
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capacity will be 20,000 tons of product an- 
nually, but will be gradually increased to 
100,000 tons. The firm recently changed its 
name to Sil-ka International Ltd. and is 
assessing the market for their product in 
western Europe. Ore for the plant will be 
imported from the Berdy Mining Co. oper- 
ation in the Troulli Mountains, Cyprus. 
This firm has a reserve of 10 million tons 
of bentonite.?7 

Diamonds.—]srael is a very large im- 
porter of rough diamonds, and in 1969 
was the world's second largest exporter of 
polished diamonds—well over the $200 
million level and ranking next to Belgium. 
Diamond cutting and polishing requires no 
water, little power, low fixed assets, small 
work space, and plenty of skill. Israel de- 
pends on the diamond syndicate for much 
of its supply of stones. Tel Aviv has the 
world’s largest diamond exchange, a 28- 
story building that houses 1,000 Israeli 
dealers, and buyers from 50 foreign coun- 
tries. They gather in small groups to in- 
spect and bargain for $60 million in stones 
daily. A man’s word is his best asset on the 
trading floor; there is no time to inspect 
each stone in the packets of 50 to 100. 
Dealers seal each transaction with a hand- 
shake and the Hebrew words “mazal ve 
bracha,” meaning luck and blessing.''s 

Fertilizer Materials.—DSW has capacity 
to produce 1 million tons of potassium 
chloride annually from three plants at 
Sodom. Plant A, built in 1953 and subse- 
quently expanded, has a capacity of 
200,000 tons. Plant B, brought on stream 
in 1964, has a capacity of 400,000 tons. 
Plant C, in operation since October 1969, 
has a capacity of 400,000 tons. An  addi- 
tional 200,000 tons of capacity can eas- 
ily be added with little investment. The 
processes used at the three plants to pro- 
duce potassium chloride are similar. Water 
from the Dead Sea is partially evaporated 
to remove sodium chloride, and then fur- 
ther evaporated to yield a carnallite slurry. 
This, in turn, is filtered to remove brine. 
Water is added to the remaining crystal 
residue, and the mixture is filtered to re- 
move magnesium chloride, The filtrate, 
containing a mixture of potassium chloride 


Tel Aviv. 
Airgram A-236, July 18, 1970, E ; 

T Industrial Minerals (London). New Process 
Up-Grades Cyprus Bentonite. No. 39, December 
1970, pp. 37, 39. 

8 Time. Israel, the Kindest Cut of All. V. 96, 
No. 7, Aug. 17, 1970, p. 62. 
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and some sodium chloride, is processed 
further to produce potassium chloride in 
Plant A by flotation and in Plants B and 
C by thermal dissolution. The potassium 
chloride product is then washed to remove 


sodium chloride impurities, filtered, 
dried, and conveyed to storage for 
shipment.? 

American Israel Phosphate Corp. 


(AIPC) planned to invest $14.3 million in 
a phosphate mining and beneficiation proj- 
ect at Ein Yahav in the Negev. The plant 
will be able to produce 600,000 tons of 
product containing 32 percent P205 and 
250,000 tons of product containing 35 per- 
cent P205 annually.1° AIPC signed a con- 
tract with the Israeli Government for the 
project and had until March 31, 1971, to 
complete the plant design and then 114 
years longer to finish construction. 

The $40 million, 165,000-ton-per-year 
phosphoric acid plant of Arad Chemical 
Industries, Ltd., was scheduled to come on 
stream in 1970. The company also was 
considering a joint venture with Madera 
Corp. of the United States, for producing 
a number of phosphatic fertilizers and 
chemicals, mostly for export. 

The long-awaited rail link between the 
Mediterranean port of Ashdod and the 
phosphate mines at Oron was completed in 
March, thus permitting rock to be trans- 
ported by rail directly to domestic consum- 
ers or to a terminal at Ashdod where all 
ore exported to Europe is dispatched. The 
25-kilometer railroad connection cost $24 
million. Previously, ore destined for Eu- 
rope had to be trucked 25 kilometers to the 
railhead at Dimonah and then transported 
115 kilometers farther by rail to Ashdod. 
Rock exported to Africa, Australia, and 
the Far East, however, has to be trucked 
210 kilometers to the port of Eilat on the 
Red Sea, for shipment.11 

The new ammonia facility of Chemicals 
& Phosphates Ltd. (C & P) at Haifa is 
scheduled to come on stream in 1971. The 
plant will have a capacity of 67,900 tons of 
nitrogen equivalent annually, and one- 
third of the ammonia will be exported. 
The new plant will use the process devel- 
oped by Imperial Chemical Industries Ltd. 
The existing plant, having an annual ca- 
pacity of 26,000 tons of nitrogen equiva- 
lent, will be phased out.12 

The World Bank approved a $20 million 
loan to Israel in support of an agricultural 
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credit program which totals $50 million 
for agricultural improvements extending 
over 3 years. The loan will be used to in- 
crease the production and export of high- 
value crops such as flowers, subtropical 
fruits, and off-season vegetables. This may 
well involve larger use of fertilizers.13 


MINERAL FUELS 


Petroleum.—At yearend 1969, 13 firms or 
groups held petroleum rights on 2,948,914 
acres (including 800,000 acres on the Med- 
iterranean Continental Shelf) compared 
with 3,332,286 acres at yearend 1968. The 
total footage drilled for oil in 1969 was 
18,509 feet compared with 74,207 feet in 
1968. No commercial discoveries of oil 
were made in 1969 as a result of drilling 
four new holes and deepening one old 
hole.14 

Belco Petroleum Corp.'s first of six 
offshore exploratory wells in the Mediter- 
ranean showed indications of oil but no 
reservoir capable of producing commercial 
quantities. The hole yielded valuable geo- 
logic information and was abandoned at a 
depth of 13,500 feet. The work was being 
done by the drill ship Typhoon.15 The 
second hole, drilled at another location, 
was abandoned at a depth of 14,600 feet. 
It indicated the existence of a nearby reef 
of Jurassic age that might warrant further 
testing. The Typhoon then moved 30 miles 
away to drill the third hole.16 A later re- 
port showed that the fifth hole was aban- 
doned at 8,700 feet after showing no com- 
mercial quantities of oil and that drilling 
began on the sixth hole.17 

Lapidot Oil Co. announced the discovery 
of oil in 1970 at the Gurim 3 drilling 
field, southeast of Arad near the Dead Sea. 


? Phosphorous and Potassium. Dead Sea Works 
Now Among World's Largest Potash Producers. 
No. 46, March-April 1970, pp. 45-47. 

1 Mining World. V. 6, No. 1, January 1970, p. 


11 Phosphorous and Potassium. Ashdod-Oron 
Rail Link Completed. No. 48, July-August 1970, 


p. 52. 
12 Nitrogen. No. 67, September-October 1970, 


p. 16. 
13 International Bank for Reconstruction and 

5 Press Release 70/58, Oct. 14, 1970, 
pp. 

M American Association of Petroleum Geologists 
Bulletin. Petroleum Exploration Activities in Is- 
rael During 1969. V. 54, No. 8, August 1970, pp. 
1548-1550. 

15 Petroleum Intelligence Weekly. V. 9, No. 16, 
Apr. 20, 1970, p. 8. 

16 Petroleum Intelligence Weekly. V. 9, No. 40, 
Oct. 5, 1970, p. 7. 

17 Petroleum Intelligence Weekly. V. 9, No. 14, 
Apr. 5, 1971, p. 8. 
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The oil was found in limestone strata at a 
depth of 1,550 meters. Tests are being 
made to determine the quality of oil and 
size of the new field. The company owns 
the Haletz-Kokhav-Bror fields in the Negev 
which produced 115,370 tons of crude oil 
during fiscal year 1968-69.18 

Israel's new 42-inch Eilat-Ashkelon oil- 
transit pipeline extending 163 miles from 
Eilat on the Gulf of Aqaba to Ashkelon 
on the Mediterranean Sea went into opera- 
tion early in the year. The pipeline is de- 
signed to eventually carry 1.2 million bar- 
rels of crude oil per day. Currently, it can 
carry five different types of crude oil in 
batched sequence.19 The pipeline trans- 
ported 11 million tons of crude oil in 
1970. The original target of 14 million 
tons of oil was not met owing to technical 
obstacles and shortages of tankers.20 A sec- 
ond loading berth for tankers was put into 
operation at Ashkelon, and four more are 
to be added.?1 

Plans by Haifa Refineries, Ltd., and Is- 
rael Petrochemical Enterprises for constuc- 
ting a new 50,000-barrel-per-day refinery, 
costing about $40 million, at Ashdod were 
in the final stages. The plant, Israel's sec- 
ond, will have an ultimate capacity of 
100,000 barrels per day and will come on 
stream in 1973.22 

The demand for petroleum products, in- 
cluding bunkers, in Israel and occupied ter- 
ritories substantially increased in 1969 over 
that of 1968. Consumption (in thousand 
barrels) in 1969 amounted to 30,229 bar- 
rels, and was as follows: Gasoline 3,859; 
kerosine 3,441; distillate fuel oil 5,505; re- 
sidual fuel oil 14,645; liquefied petroleum 
gas 1,322; bitumen 764; and other 693. Ac- 
cording to Israel Petroleum Institute, sales 
by the three marketing companies (Paz 
Oil Corp. Ltd., Delek Israel Fuel Corp. 
Ltd. and Sonol Israel Oil Co. Ltd.) to- 
taled $177 million in 1969 compared with 
$161 million in 1968.23 

According to the Minister of Finance, Is- 
rael is earning about $15 million annually 
from refining oil for foreign customers. 
The Eilat-Ashkelon oil pipeline is also earn- 
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ing substantial foreign currency.24 

Israel was reportedly extracting about 
90,000 barrels of crude oil daily from the 
occupied Egyptian Sinai fields and ship- 
ping it to Eilat for transporting through 
the trans-Israel pipeline.25 

A new 8-inch 35-kilometer-long pipeline 
was laid to carry oil from the old 16-inch 
Eilat-Haifa oil line to the Oron Phos- 
phates plant in Negev. The plant will use 
crude oil for fuel instead of natural gas 
previously supplied from the nearby Zohar 
fields.26 

The Triassic Saharonim Formation and 
the Dolomite Member of the Mohilla For- 
mation in southern Israel were studied pet- 
rographically to obtain details on deposi- 
tion for use in oil exploration. 27 
Considerable knowledge about the Paleo- 
zoic Formation in southern Israel was ob- 
tained from drilling operations and from 
detailed studies of sandstone outcrops. The 
first two of a series of five reports describ- 
ing the Paleozoic Formation of Israel and 
adjacent countries were published in 
1969.28 


15 U.S. Embassy, Tel Aviv. State Department 
Airgram A-226, June 15, 1970, p. 5. 

Petroleum Intelligence Weekly. V. 9, No. 8, 
Feb. 23, 1970, p. 5. 

æ% U.S. Embassy, Tel Aviv. State Department 
Airgram A-90, Mar. 17, 1971, p. 5. 

21 Oil and Gas Journal. V. 68, No. 35, Aug. 
31, 1970, p. 23. 

2 Oil and Gas Journal. V. 69, No. 13, Mar. 
29, 1971, p. 97. 

33 Petroleum Press Service. V. 37, No. 4, April 
1970, pp. 126-127. 

* Petroleum Intelligence Weekly. V. 9, No. 45, 
Nov. 9, 1970, p. 7. 

?5 Petroleum Intelligence Weekly. V. 9, No. 39, 
Sept. 28, 1970, p. 8. 

2 U.S. Embassy, Tel Aviv. State Department 
Airgram A-442, Nov. 20, 1970, p. 3. 

„ Druckman, Yehezkeel. The Petrography and 
Environment of Deposition of the Triassic Saha- 
ronim Formation and the Dolomite Member of 
the Mohilla Formation in Makhtesh Ramon, Cen- 
tral Negev (Southern Israel). Geol. Survey Bull. 
49, 1969, 47 pp. 

233 Weissbrod, Tuvia, and Maurice Hamaoui. 
The Paleozoic of Israel and Adjacent Countries. 
Part 1, The Subsurface Paleozoic Stratigraphy of 
Southern Israel. Geol. Survey Bull. 47, 1969, 35 


pp. 

Weissbrod, Tuvia. The Paleozoic of Israel and 
Adjacent Countries. Part 2, The Paleozoic Out- 
crops in Southwestern Sinai and Their Correla- 
tion With Those of Southern Israel. Geol. Survey 
Bull. 48, 1969, 33 pp. 


The Mineral Industry of Italy 


By Andrew Kuklis ! 


Italy achieved a ‘satisfactory rate of eco- 
nomic growth in 1970 by arresting infla- 
tionary developments and by maintaining 
external accounts near equilibrium. The 
gross national product (GNP) totaled an 
estimated $71.2 billion, an increase of 
about 6 percent over that of 1969. The 
elements of production most responsible 
for its rise were industrial and services, 
both having advanced over 7 percent. The 
industrial sector benefited from a high 
level of demand for machine products by 
the engineering industry, and construc- 
tion-related products for building purposes, 
especially during the first half of 1970. 
However, the iron and steel industry failed 
to meet the rising demand of domestic 
markets and net imports of steel reached 
record levels. Moreover, the chemical in- 
dustry, an important and consistent growth 
leader in the Italian economy, showed signs 
of weakness. Other industries, such as tex- 
tiles and food canning, continued to de- 
cine in output and employment as a 
consequence of inadequate planning and/or 
modernization. The domestic mining in- 
dustry continued to play a relatively small 
role in Italy's growing industrial economy. 

In 1970, Italy imported various products 
valued at nearly $15 billion; or $2.5 billion 
more than in 1969. The increase in im- 
ports reflects a growing imbalance between 


domestic demand and production. The im- 
balance appeared to be of a short-term na- 
ture in the case of motor vehicles and iron 
and steel products, but there was no 
prospect for improvement in the agricul- 
tural sector. Italy had a surplus of about 
$2.4 billion in manufactured products and 
a deficit of $1.5 billion in agricultural 
products. 

Despite shipment of products to other 
countries valued at $132 billion, Italian 
exports did not reach anticipated dollar 
levels. The relatively low growth rate in 
exports was not caused by a weakening in 
the Nation's competitive position but 
rather to dislocation of domestic produc- 
tion proceses due largely to labor dis- 
putes. 

After a decline in industrial output of 
about 10 percent in the last quarter of 
1969, labor relations continued to be under 
strain in various industries. "Throughout 
the economy, the rise in productivity was 
checked by shortening of the workweek 
and by reduced overtime. However, busi- 
nessmen, eager to expand and modernize 
plants, were often discouraged because of 
difficulty in financing new projects, princi- 
pally because of high interest rates and 
capital outflows. 


1 Mining engineer, Division of Ferrous Metals. 
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PRODUCTION 


The general index of production for the 
mining industry in 1970 increased by 2 
percent compared with that of 1969. In 
metal mining, all metallic minerals de- 
clined except bauxite and antimony. Lower 
production was reported for some com- 
modities in the mineral fuel sector. The 
production of asbestos, rock salt, talc, py- 
rite, graphite, and construction minerals 
rose and accounted for the small increase 
in the general index. The total value of 
1970 mineral output was estimated at ap- 
proximately $528.0 million. 


Performance of the mining industry is 
indicated by the following tabulation: 


Index (1966 =100) 


Sector 
1969 1970 
Metallic minerals 104.4 106.1 
Nonmetallic minerals. ....... r 109.6 115.8 
Marble, building stone 187.8 142.1 
Solid fuesss 127.1 127.2 
Petroleum and natural gas 125.3 126.9 
Total mining......... 122.0 124.5 
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Table 1.—Italy: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
UU ⁰³˙ð n ͥ ͥ ]¹ð¹¹¹ 0 ¹¹.. ³·¹ wm D Ed EE 216,197 
ͥͥͥͥͥ ⁰⁵˙wJ... ͥͥꝗ¼mm. mrs LU dits erf A E E r 293, 824 
Metal: 
1ôÜ.˙¹1ũim“ ͤ ůO .:.: etui RE Mu 142,348 
8h ³·˙ Ai uu E dne 102, 000 
Antimony mine output, metal conte r 1,268 
Cadmium smelter out pulk!T ] !!. 250 
Copper: 
ine output, metal content... .. -------------------------2------ 2,304 
Precipitate, metal content... 2222222 LLL LL LL Lll ll 2s eL 22222 8,300 
Metal, secondary only________._.._.___________.____.-_.-.-..--- 18,000 
Iron and steel: 
Iron ore and concentrate thousand tons 738 
Roasted pyriteeekeeee (TEENE do.... 862 
III ³⁰¹ꝛ³³ x 8 do 7, 826 
Ferroalloys: 
Blast furnace- `... ]Ü5Ü1! cadet do.... 16 
Electric furnace_______.___...__________.-__-_-------- do.... 152 
Gudeste Gl... do.... 16,964 
Steel semimanufactures: ? 
Hot rolled: 
i ³⁰ Be ³ A udi Li EAT do 805 
%%%] Ü³A coo eeu ͤ;-; ð— ADIP do.... 74,879 
Plates and sheets do 15, 559 
SUEDE 7·˙˙5³¹³6 eU o PL UR 8 do.... r 871 
Railway track materialllkknk do 161 
Ingots, semis and solids for tubes do- 1,131 
Other ]˙²¹i'wꝛàͥ ⁰ ¹ e d do 646 
Total hot rolled do.... 114, 052 
Castings and for ging do r 820 
Cold- rolled sheer do.... 2, 748 
Lead: 
Mine output, metal content t᷑t LLL Lll csl 22222222 36,475 
Metal: 
Prina Yee aaa aaa See a a a E 57, 554 
Send ð e LEE 18, 600 
Magnesium metal, primar 6,593 
Manganese ore, gross weigere 50,821 
Mercury metal. ........... 2. LLL LLL LLL ee. 76-pound flasks.. 53,317 
Siljeen, eee, 8 18,813 
Silver wet. thousand troy ounces. . 1,156 
. mine output, metal eontenn ttt kilograms. . 2,578 
inc: 
Mine output, metal contenꝝůꝶ 139, 800 
Metal, piii. s dwesubudueddemse 112,274 
NONMETALS 
P0õĩ˙”iàààuuſAͥꝓyAͥEf..f.f.fwfͥꝗ/0ͥ0ͥ.ꝗ5ꝗůü a ur ð v AL ʒ LI M e 108 , 437 
Barte S eee n o MMV; E a r 207,104 
Cement, hydraulic thousand tons. . * 29,549 
Clays, crude: 
Bente“... 8 do r 251 
C MED ROSEO ð / ¶ͥyd dy y PCR NE Ene do.... r 258 
For senen 8 do- 4,544 
For common brick do.... 26,915 
Flle... ð ienucl n ecd do.... r 113 
NN wo d d . EE do r 105 
Kaolinitic eartnunu c cL Lll 2222 eee do.... 16 
LDuatomii8--.- o G:: /ꝗ esL aae E A ae ie r 57,535 
F ³Aſſ ͥ⁰ͥ⁰ͥqydſſſdſdddſßdᷓßddſã ö x arr eati er EE r 196,836 
Fertilizer materials: 
Crude potassium salts, naturalllè˙ln thousand tons 1,929 
Manufactured, gross weight: 
Nitrogenous. ss do 138, 540 
Fh öĩG ee ³ A ⁰⁰ʒd 8 do 1,625 
POURSSIG: o God ß ͤ ß m re See EET do- 335 
Mixed and unspecifiodouiei ------------------------ do.... 72,067 
Buer, H...... ö r 280,029 
Graphite, all grades r 1,413 
Gypsum (except for dimension stone use) thousand tons. . 3,237 
Lime (quicklime and hydrated) -____._._.__-________..--------.- do....  *5,000 
Pumice and related materials: 
Pumice and pumaceous lapilli.............. 22. -------- do.... 795 
FFC ͥͤ·¹⁰ͥ edel cues ceu y ̃ 8 do 4,229 
Pyrite, all kinds: 
Gross weighgn!!t eee eee eee do.... 71,419 
Sulfur eon teen do r 689 


See footnotes at end of table. 


1969 


216,464 
291,9'79 


141,559 
128,000 
1,284 
422 


2,210 
2,400 
16, 500 


15 
152 


132,300 
130,321 


112,526 
245,825 
31,348 


421 


1970 » 


224,'108 


318,300 
146 , 476 
54,000 


2,000 
18,700 


110,700 
142,082 


118,518 
228 , 061 
88,120 


59,220 


1,894 
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Table 1.—Italy: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
S NONMETALS—Continued 
alt: 
Marine, erude dw. thousand tons 1,292 1,147 1,497 
Other including IICõ he ete do.... 2,626 2,800 2,871 
Sand and gravel: 
Silica Sand. ͥ·ͥ˙Ü¹i¹¹˙iw.. ͥ ĩ•˙i]¾ mmqↄ ducet eheu do 4,017 4, 486 NA 
Volcanic andi do 0 200 NA 
Other sand and gravel___________---___-_----.------------ do.... 50,260 58, 794 NA 
Stone: 
Dimension stone: 
Calcareous: 
Alabaster and onyx_._.....-------.--------------- do.... 13 8 NA 
Gypsum for cutting.................. 333 do 88 92 120 
Limestone- <- -= ² ͤZà r ꝶhün88 do 288 291 NA 
Marble in blocks: 
III! nOD Ea EL Le Der Mer do.... 792 827 NA 
Colored JJJ%öͤöĩͤĩrũ m, mw mm Or 1,085 1,158 1,129 
Lime schiss 0...- 5 56 NA 
T YS VOPUNG oooh Ge a ee 0...- 407 411 423 
Tufa, calcareous..... s do.... 1,770 1,558 1,600 
Other: 
Bee oo e eEEesdudmu E do.... 13 20 NA 
Dielen 8 o 5 NA 
Gneiss.__._____.______.___-- eee eee ee a 128 144 152 
1 do 62 69 57 
Lava, basalt and trachy tee do 84 120 80 
F ͥ ⁰1A———.... k ĩ Suet eee do 149 166 184 
uartz and quartzi tee do 30 42 10 
aste”, do 99 NA 
Sh ³˙¹¹ LEE do 166 291 304 
Sere ee PENCE pee ee ae ne JöÜ˙è⁵ m, 8 67 67 65 
Syen ite. eee do 4 5 NA 
uff. VOlCADIG uos rf 8 r, 871 288 NA 
Crushed and broken: 
alcareous: 
Det ᷑ĩ⅛x tune do 1, 160 1,099 1,127 
Limestone____________________._________._._-- eee do.. 89,622 41,204 NA 
Marble, white and colored______.______._-__...-..-- do.... 1,786 1,771 NA 
Marl for cement do.... 5,460 5,777 6,439 
Travertine........ LL LLL ccc ccce cc eee 9 837 325 NA 
uff, calcareous.. s do 5,790 5,272 NA 
Other: | 
recciaganag css ce scc ee sese eee eee do.... 10 12 NA 
Gneis c csse cse esses eee do.... 11 10 NA 
Granite do 168 162 NA 
=o basalt and trachy te do.... 8,746 8,800 NA 
))) 8 do 1 18 NA 
Quarts and quartzite____....._..__....---...----- do.... 861 429 NA 
nds tonnen eee eee ee do 888 826 NA 
Tuff, volcan ieee. do 4,227 4,218 NA 
Strontium minerals. 778 925 845 
Sulfur, native: 
One gr net at ae aaa a S 541,098 419, 068 354,218 
Concentrate (85 to 90 percent sulfurrrr Llc c c ss s---- 90,506 64,046 54,720 
Fused in briquets. ........ 2. 2 eee 7,027 1,320 1,681 
Tale and related materials. r 120,889 189,954 154,818 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bituminous rock, natural: 
For distillation... oaaae ooo ooo oeaan r 197,123 126,776 111,199 
For paving- hi o ⁵ B»VæQ ²]ↄ ð ⁰ ha ec k mt ts 2a eee r 68, 022 85, 865 8,455 
carbon Hack. )))) TOC MR AR INNEREN RERUM 93,310 104, 252 123, 559 
oal: 
Subbituminous (sulcis coal) thousand tons. . 865 808 295 
T y Lente ))) rM DUE PHENOM do.. 71,729 1,983 1,398 
oke: 
Metallurgicalnnnnnnnnnn eee dod 6,476 6,610 7,171 
GashoUSÉ. . o ee su a yy le E Md 0 269 192 125 
Gas, natural, marketed production million cubic feet.. 367, 744 422, 885 463,953 
Petroleum: 
ace; ³ cles thousand 42-gallon barrels.. 10, 260 9,809 9,575 
Refinery products: 
Gasoline do.... 106,573 107,184 109, 066 
d Veris %)%)õͤͥͤ 8 0. 18,684 8,144 12,128 
Ae MEO NUN UO NEU x do.... 19,884 25,515 25,622 
Distillate fuelol...... uci eee eee 0.... 131,724 148,878 171,222 
idual fuel oll do.. 298,051 328,457 863,683 
Lubricant nnn ee secas eee cee do 3,469 3,674 4,704 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS— Continued 
Petroleum —Continued 
Refinery products—Continued 
OLthep. oe 2525 . uum d: thousand 42-gallon barrels 81,990 88,953 181,765 
Refinery fuel and losses. do.... 51,708 67,617 64,932 
6k: elei So ee te a do 706,978 782,917 883 , 122 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 Excluding pelletized iron oxide derived from 


yrite. 


2 Categories of steel semimanufactures revised from those used in previous editions, with resulting differences 


in quantities reported. 


TRADE 


As in the past, Italy had an intensive 
trade in mineral commodities during 1970. 
Preliminary data indicate that mineral 
commodities increased their share in the 
total value of the Nation's trade. The 
value of imported minerals and mineral-re- 
lated products increased nearly 12 percent 
compared with that of 1969. Large in- 
creases in the value of crude oil and iron 


and steel, which together accounted for 
about 60 percent of the value of mineral 
commodities purchased abroad, was respon- 
sible for the higher imports. 

Relationships between mineral commod- 
ity trade and total trade in 1968 and 1969, 
and the principle items constituting Italy's 
mineral commodity trade, are shown in 
the tables that follow. 
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Table 2.—Italy: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
UU ae eee ceee IEEE Se 25 Unten Kingdom 15; Switzerland 
Oxide and hydrox ide 11,620 12,612 Katia 6,623; Switzerland 1,826; 
Bulgaria 1, 1, 132; Czechoslovakia 
Metal including alloys: 
))) ĩ ͤAdJ E CL D EU 264 63 West Germany 42; United 
States 19. 
Unwrought. .......................-- 25,878 7,599 x xr 2,868; Yugoslavia 
48; France 1, 127; West 
5 926. 
Semimanufactures 48,896 49,951 West Germany 13,586; United 
States 7,688; France 6,829; 
Yugoslavia 4, 178. 
Antimony. cl cereo esu tuat ee LE D Oe (1) 286 Mainly to West Germany. 
Arsenic: 
Natural sulfides. .................-......- eas 20 All to U.S.S.R. 
Trioxide, pentoxide and acids. ............. 80 114 India 89; Albania 25. 
Bismüth. ß . hel eee NA 8 United Kingdom 1; West Ger- 
many 
Cadmium metal including alloys, all forms 10 39 Mainly to Netherlands. 
Chrome, chromite. ... ..............---...... 116 119 Austria 99; Yugoslavia 20. 
Cobalt... o xls. cocus md RUE E NA 30 Netherlands 11; U.S.S.R. 10 
Copper: 
Ore and concentrate 8,194 8,885 Mainly to Spain. 
ll, ³»¹ 107 21 Mainly to West Germany. 
Metal including alloys: 
DOPED oe 871 743 Do. 
Unwrought. ...............-...--.-.. 8,016 5,087 iwi iso 2,597; Netherlands 
,442. 
Semimanufactures 32, 566 25,401 West Germany 5,566; France 
4,728; Romania 2,417; Switzer- 
land 1,680; Israel 1,117. 
Iron and steel: 
Ore and concentrate 23 77 All to Switzerland. 
Roasted pyrite............. thousand tons.. 632 367 Austria 196; Netherlands 7; 
Switzerland 7; West Germany 4. 
Metal: 
57) AA do 7 19 West Germany 9; France 8. 
Pig iron including cast iron, spiegeleisen, 
powder and shot do 2 4 France 1: Switzerland 1: West 
Germany 1. 
Ferroalloy sss do 20 18 West Germany 7; France 5; 
Austria 2. 
Steel, primary forms do 328 130 Israel 38; Argentina 14; Switzer- 
land 18; United States 12; 
Spain 11. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
^ RR 617 531 West Germany 201; France 78; 
United States 34; mainland 
China 30. 
Universals, plates and sheets. do 714 566 France 99; West Germany 80; 
Yugoslavia 56; Spain 50; 
Bulgaria 42. 
Hoop and strip dz do.... 68 59 Pakistan 15; France 8; Switzer- 
land 7; Yugoslavia 6; Greece 4. 
Rails and accessories do.... 13 7 Mainly to Switzerland. 
I e -E S es do.... 24 22 Romania 3; West Germany 3; 
Hungary 2; France 1; Algeria 1; 
Yugoslavia 1. 
Tubes, pipes and fittings. ___do____ 646 545 United Kingdom 81; United 
States 74; Libya 58; France 38; 
West Germany 34. 
Castings and forgings unworked 
0...- 5 76 Bermuda 13; France 13; West 
Germany 5; Pakistan 4; Libya 
3; Switzerland 3. 
Lead: 
Ore and concentrate 3,297 7,525 Austria 3, 548; Yugoslavia 2,517. 
Metal including alloys: 
SS ;ͤ;é— cedi bu LE 1,945 2,778 Mainly to Belgium-Luxembourg. 
Unwrought................-.--2.2..-- 77 18 Mainly to France. 
Semimanufacturees 205 707 Do. 
Magnesium metal including alloys: 
Vö “ ⁵ i) ³ð2A2AA k m ERES 20 E 
Unwrought..................- 222 lll lll. 1,112 4,932 Mainly to West Germany. 
Semimanufactures_._._____._.._._.____..._. 100 113 France 36; West Germany 28; 


See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
Manganese: 
re and concentrate 22 20 All to Netherlands. 
Metal, all forme 40 e 
Mercury... 76-pound flasks.. 34,673 34,056 East Germany 6,382; United 
Kingdom 5, 889; West Germany 
4,902; Japan 4, 409; United 
States 4 ,090. 
Nickel: 
Metal including alloys: 
re and concentrate NA 23 All to France. 
Unwrought including allo ys 35 153 West Germany 86; France 49. 
Semimanufacture s 655 705 Spain 230; Morocco 140; West 
Germany 41. 
Platinum- group metals and silver including alloys: 
Platinum group -- thousand troy ounces 28 . 33 Mainly to West Germany. 
ON acl as eee a AME do 1,774 607 Do. 
Selenium, elemental. ............... kilograms. . 400 1,120 All to West Germany. 
Silicon, elementaallnnnnnnss . 10, 735 7,693 West Germany 3, 514. United 
Kingdom 2, 286; Australia 410. 
Tin metal, all form long tons 318 321 France 116; Denmark 59; 
Austria 35. 


Titanium oxide s. 21.921 16,879 West Germany 3, 533; Hungary 
1,620; France 1,289; Poland 
1, 160; Argentina 1 090: Romania 


985; N etherlands 932. 


Tungsten: 
Ore and concentrate a. 13 All to United Kingdom. 

T Metal including alloys, all forms 17 18 Mainly to West Germany. 

inc: 
Ore and concentrate 92,186 39,657 Yugoslavia 28,349; Austria 11,282. 
Metal including alloys: 
Blue powder__________-______-__--.___- 1,661 1,121 Mainly to Romania. 
Unwrough rr 892 848 Mainly to Greece. 
ae Semimanufactures___________________- 249 297 Mainly to Switzerland. 
ther: 
Ash and residue containing nonferrous metals NA 100,442 Mainly to United Kingdom. 
Metal containing alloys, all form NA 12 Mainly to Belgium-Luxembourg. 
NONMETALS 

Abrasives, natural, n.e.s.: 

Pumice, emery, corundum, et᷑e 316,383 321,665 United States 151,348; United 
Kingdom 39,699; Libya 38,735; 
France 33,693. 
Dust and powder of precious and semipre- 
cious stones kilograms. - 14 728 Mainly to Switzerland. 

Grinding and polishing wheels and stones 3,861 5,087 France 1,068; West Germany 426; 


United Kingdom 381; Romania 
356; Switzerland 198. 


Asbestos. ______________________._.____ LLL. 41,829 46,075 West Germany 19,730; France 
8, oS Poland 3, 423; Spain 
60 
Barite and witherite. |... ... LLL Lc. 38,489 52, 592 Mainly to United States. 
Cement n 280,750 159,197 Libya 87,703; France 14,246; 
Sp ain 10 318; Yugoslavia 6, 209. 
ECF ee LL. rU E 706 684 Mainly to Switzerland. 


Clays and products (including nonclay bricks): 
Crude n.e.s.: 


Benton ite 18,610 15,687 Mainly to Libya. 
OND co ·¹ w E E ee er aes 540 599 Mainly to Greece. 
Other FC 30, 042 33,133 Mainly to France. 
Products: 
Refractory (including nonclay bricks)... 33,023 40,725 Switzerland 4,376; Romania 8,674; 


Yugoslavia 3,442; Turkey 
2,431; Portugal 2,241; Belgium- 
Luxembourg 2,153; Austria 
1,986; West Germany 1,850; 
Argentina 1,400. 
Nonrefractory.___.._...._.-.-__.----- 439,648 561,425 France 108, 065; West Germany 
92,894; Switzerland 78 „445: 
Yugoslavia 57,568; Libya 


,085. 
Diamond: 
Gem not set or strung... . value, thousands ae $224 Mainly to Netherlands Antilles. 
IndustriallMlklXlVktLkLL carats.. NA 
Diatomite and other infusorial eartbs 3,480 1,976 Mainly to Switzerland. 
Fed %ð v ĩð v ĩ CODE 25,179 27,401 West Germany 13,976; Switzer- 


land 2,666; Netherlands 2,546. 
See footnotes at end of table. 
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Table 2.—Italy: Exports of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS— Continued 
Fertilizer materials: 
C11 ͥ ³»·1 ð NA 88 All to Yugoslavia. 
Manufactured: 
Nitrogenous. .................-.....- 1,182 841 Mainland China 289; Turkey 
224; Cuba 78; United Arab 
Republic 43. 
Phospha tic 19 7 Kenya 2; Switzerland 1; Uganda 1. 
duri p IMMER AoA ee 19 127 Poland 28; Cuba 15; France 15; 
Greece 13; United States 13. 
i 63 479 Cuba 78; Turkey 76; Spain 34; 
France 2 Thailand 23; 
Ammon ia 7,034 26, 895 large 8722 7223 ‘Yugoslavia 7,174; 
Greece 5, 962. 
Fier ⁵ĩðV2,L½; ⁵ ⁵ ⁵ T3 83,841 106,977 Mainly to United States. 
Graphite, natural.......... 2 22222 222 L2 L2... 1,568 1,532 France 993; Spain 152. 
Gypsum and plaster_----.--2---------------- 27,857 30,897 Yugoslavia 16,446; Switzerland 
8,798; Austria 2,122; France 
KVvanit8- oo eee cree ee eee ee es NA 39 West Germany 21; Greece 18. 
111§ĩê55³ð³ĩ.i ³˙¹i1ꝗ n... cee eee eee one 67,476 70,541 Mainly to Libya. 
mo edP x MIS 80 125 France 59; Switzerland 33. 
ica: 
Crude including splittings and waste 84 67 Switzerland 36; France 20. 
Worked including agglomerated splittings. . . 201 29 Yugoslavia 9; Republic of South 


Africa 7; Belgium-Luxembourg b. 
agii and semiprecious stones, except diamond: 
t 


171 CENT eI ilograms. . 453 734 Mainly to Switzerland. 
Manufactured. ... ................- do.... 134 899 United oe 547; Switzer- 
an 
Pyrite (gross weight) 48 ,497 40,272 Switzerland 33,810; Austria 5,510. 
Salt, all form 20,357 29,387 Norway 16, 069; France 8,551. 
Sodium compounds n. e. ess. 256,479 180,442 U.S.S.R. 61, 881; Belgium-Luxem- 


bourg 12, 895; Turke 11, 444; 
United Arab 'Republ c 11, 065. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous......... 2 2 22. 2L... 281,337 277,613 West W 60,004; France 

51,385; B um-Luxembourg 
18, 782; 802 14,073; Lebanon 
14, ,003; Switzerland 10, 007. 


Sla ló c ee 8 4,073 4,501 Switzerland 1, 1,484; West Germany 
Other. o ee ce 40,706 44,100 Switzerland 18,112; West Germany 
Wir Austria 6,542; France 
Worked, all forma 392,693 481,371 West. Germany 210,996; France 
Dolomite, all grades. 14,667 19,075 Switzerland 6,750; Yugoslavia 
ri 645 Austria 2, 203; Argentina 
Gravel and crushed rock 422,762 460, 436 West Germany 128,472; Switzer- 


land 55,423; Belgium-Luxem- 
bourg 45,364; Libya 41,598; 
Malta 27, 040. 


Limestone 1 dimension )))) 1,460 1,162 Mainly to Switzerland. 
qu and quartzite. ...... 2222222. 2 --- 28,231 84,355 Switzerland 21,120; France 11,651. 
and excluding metal bearing 866,614 265,141 Switzerland 216, 128; Yugoslavia 
Strontium minerals 81 E 
ulfur: 
Elemental, all form 4, 330 6,737 Mainly to Yugoslavia. 
Sulfuric aciclcdõldd 123,024 114, 229 Israel 28,621; Tunisia 22,255; 


Lebanon 14, 973; Spain 14, 230; 
United Arab Repu lic 10, 415. 
Tale, steatite, and soaps tone 40,427 50,221 West Germany 16,336; United 
Kingdom 8,642. 
MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, naturaaaaalll 9,536 393 . 1: United 
ingdom 
Carbon blaceõe knn 25, 416 27,879 Turkey 4,883; Austria 3, 676; 


France 2, 994; West Germany 
2,936; Czechoslovakia 2,925. 


Coal excluding briquets, all grades. 4,053 8,490 Yugoslavia 1,100; France 999; 
est Germany 505. 
Coke and semicoke. ___...___.______.__________- 233,974 346,476 Romania 166, 069: Austria 32,913; 
31.128 32, 691; "Yugoslavia 


See footnotes at end of table 
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Table 2.—Italy: Exports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS—Continued 


Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 


Kerosine and jet fuel do 
Distillate fuel ollll“ll“lll do 
Residual fuel o ill do... 

Liquefied petroleum gases do.... 
Lubri cant do- 
Bitumen and other do 
Mineral jelly and wag do 
i ors eeu os do.... 


Mineral tar and other coal-, petroleum-, or gas- 


derived crude chemicals. ...................- 


r Revised. NA Not available. 
1 Less than 1 ton. 


Source: Statistica Annuale Del Commercio Con L’Estero. V. II, 1969. 


1968 


42, 942 


15,337 


18,852 


61,026 
2,623 


2,624 


165 
11 


44 


4,472 


1969 


49, 122 


18,771 


76 , 928 


77,909 
3,636 


1,733 


226 
13 


1,978 


11,764 


Principal destinations, 1969 


United Kingdom 11,739; Belgium- 
Luxembourg 6, 909; Netherlands 
5,366; Sweden 5, 041; Switzer- 
land 412. 

Ships 3, 968; United States 2 4 15 

elgium-Luxembourg 1,464 


Greece 1, 421; Netherlands i 835; 


Nigeria 982. 

West Germany 19,254; France 
10,377; Netherlands 9,795; 
Switzerland 8,460; Belgium- 
Luxembourg 8,199. 

United States 27,919; Ships 20,799. 

United Arab Republic 688; 
Turkey 608; nce 600; 
Argentina 337 : Lebanon 314; 
Austria 140. 

Netherlands 246; Belgium-Lux- 
embourg 241; Switzerland 214; 
West Germany 169; Ships 74. 

Libya 123; Algeria 57. 

Republic of South Africa 4; 

est Germany 2; Spain 2; 
Netherlands 1; Poland 1. 

Austria 682; Libya 509; Switzer- 

land 193; Spain 38. 


Yugoslavia 6,389; Greece 1,046. 


421 
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Table 3.—Italy: 


Commodity 


METALS 
Aluminum: 
Bauxite: o ose cee eee cheese 
Oxide and hydroxide dd 
Metal including alloys: 
BOTAN 2.6 f eee 


Unwrought.........................- 


Semimanufactureee s 
Antimony: 
Ore and concentrate 
Metal including alloys, all forms 
Arsenic: 


Trioxide, pentoxide and acids. ............. 

Metal including alloys, all forms 
Beryllium: 

Oxide... Bs eee eun kilograms. _ 

Metal including alloys, all forms do.... 


Bismuth metal including alloys, all forms 


Chromium: 
Chromittttekkkk LLL lll. 


Oxide and hydr oxide 
Metal including alloys, all forms 
Cobalt: 
Oxide and hydrox ide. 
Metal including alloys, all forms 
Copper: 
Ore and concentrate 
Matte 


jj jm EORR 
Unwrought___.__.___________________. 
Semimanufactures. 
Gallium, indium, and thallium -- kilograms. . 
ermanium........ LLL. c L2LcLL 222-222 do.... 
Iron and steel: 
Ore and concentrate thousand tons.. 
Roasted pyrites___._._____________- do.... 
Metal: 
SOTRD:o esi ae eerie do 


Pig iron including cast iron and e 


SSö§ö§ö;O—[%¹ù0bu 8 Lore 
Sponge iron, powder shot do.... 
Ferroalloys: 

Ferromanganese............ do.... 
Ohe. do 
Steel, primary forms do.... 


See footnotes at end of table. 


1968 


585,924 
54,200 
43 ,790 


85,860 


23, 970 


16 


163,089 


1,029 
79 


243 
344 


131 
126 


1,300 
10,068 


883 


1,130 
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1969 


590,198 
12,938 
31,695 


156,551 
29,594 
659 

329 

20 

186 

101 
8,000 
2,862 
115 


37 
160,456 


450 
74 


314 
458 


1,348 


46,152 
264,517 
12,275 
1,882 
3,033 
11,037 
6,044 
5,135 
805 


14 


113 
97 
629 


Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Principal sources, 1969 


Yugoslavis. 284,137; Indonesia 
69,760; India 59,399. 
France 34,338; Greece 28,210. 


France 7,862; Hungary 3, 087; 
West Germany 2,689; Austria 
2,010; Switzerland 1,362; 
Yugoslavia 1,125. 

France 33,123; Norway 18,041; 
Yugoslavia 14,664; Canada 
18,862; United States 11,915. 

West Germany 9,638; France 
6,494; Greece 5,869. 


Morocco 846; Thailand 184. 
Mainly from Belgium-Luxembourg. 


All from U.S.S.R. 
Mainly from mainland China. 
Mainly from Sweden. 


All from West Germany. 

Mainly from West Germany. 

Peru 38; United Kingdom 28; 
Netherlands 17; France 12. 

United States 16; Netherlands 8; 
France 3. 


U.S.S.R. 58,720; Republic of 
South Africa 48,558; Albania 
35,888; Turkey 15,157. 

West Germany 150; Netherlands 
141; Poland 101. 

Mainly from France. 


Man from Belgium-Luxembourg. 
o. 


Mainly from West Germany. 
Belgium- Luxembourg 526; 
ioe (Kinshasa) 460; Chile 


West Germany 12,717; France 
9,252; Belgium-Luxembourg 
2,119; Switzerland 2,042. 

Zambia 69,528; Chile 55,786; 
United States 38,983; Congo 
(Kinshasa) 36,566. . 

West Germany 3,909; Yugoslavia 
1,916; Switzerland 1,385; 
France 1,296 

Mainly from West Germany. 

Mainly from Belgium-Luxembourg. 


Liberia 2,197; Canada 1,264; 
Brazil 1,255; Venezuela 1,211; 
Mauritania 1,157. 

All from Spain. 


France 1,920; West Germany 
1,636; United States 710; 
U.S.S.R. 280. 


West Germany 422; U.S.S.R. 
136; Finland 56. 

France 6; Sweden 6; West 
Germany 1. 


prince 57; Belgium-Luxem- 


urg 17. 
France 31; Norway 23; Republic of 
South Africa 11; Yugoslavia 10. 
West Germany 185; France 154; 
United States 140; Belgium- 
Luxembourg 75. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 
Iron and Steel — Continued 
Metal — Continued 


Semimanufactures: 
Bars, rods, angles, shapes and sec- 
tions thousand tons 


Universals, plates and sheets do 


Hoop and strip. dd do.... 
Rails and accessories do 
Wire- AWA... toed do 


Tubes, pipes, and fittings... do.... 
Casting and forgings........ do.... 

Lead: 
Ore and concentrate 
Ash and residue containing lead............ 


Metal including alloys: 


))))“ E ⁵ A 
Unwrou gg 
Semimanufactureees 

Magnesium metal including alloys: 

PD. E EEE econ EE ate 
Unwrought. .............. 7 EU SIRE NE 
actures__.__.._____.______.___- 

Manganese: 


re and concentrate 


Molybdenum: 
Ore and concentrate 
Metal including alloys, all forms 
Nickel: 
Ore and concentrate 
Matte, speiss, and similar materials... ...... 
Metal including alloys: 


Unwrou ght 


Semimanufactures. 


Platinum-group metals and silver including alloys: 


Platinum group. .... thousand troy ounces... 


DV OP cet i oe eta A do 


Selenium, elementaldlklIlLlIlLlLLE 
Turon, elemental...........-................- 
in: 


Metal including alloys: 
SSS/ô§ö;’z ]. lnc ecd long tons 
Unwrought...................- do 
imanufactures do 
Tantalum metaaalalnnnnnnnnnnnnnnnnnnnn.. 

Titanium: 

Ore and concentrate 
xides ns cu ecu t dM EA E 


Metal including alloys, all form 
See footnotes at end of table. 


1968 


497 
910 


107 


54,308 
4.465 


18,861 
55,214 


169,560 


1,240 
1,101 
643 
1,065 
45 

NA 
4,404 
1,429 
13, 547 
2,068 


50 
21,216 


22 
304 


44 
7,062 
45 


137.851 
24,170 


203 


1969 


575 
1,351 


125 
118 
40 


150 

22 
30,951 
5,171 


20,210 
65,183 


1,722 


1,244 
509 
20 


160,592 


531 
10,765 
2,605 


109 
32 , 822 


34 
840 


19 
7,458 
101 

6 


96,323 
29, 778 


676 


Principal sources, 1969 


West Germany 150; France 130; 
Belgium-Luxembourg 102. 

West Germany 261; France 258; 
Belgium-Luxembourg 246; 
United States 104. 

France 38; West Germany 34; 
Belgium-Luxembourg 29. 

France 54; West Germany 24; 
Belgium-Luxembourg 15. 

Belgium-Luxembourg 11; Yugosla- 
via 6; Australia 5; West 
Germany 4. 

West Germany 71; France 25; 
Yugoslavia 14. 
West Germany 12; France 5. 


Morocco 12,846; Canada 5,880; 
Ireland 5,376. 

Australia 2,117; Hungary 1,419; 
West Germany 594. 


France 7,533; Switzerland 4,996; 
West Germany 8,235; Libya 794. 

Mexico 9,988; Bulgaria 6,377; 
Zambia 5,495; West Germany 
155 ; Republic of South Africa 

Yugoslavia 1,187; West Germany 
242; France 194. 


Mainly from West Germany. 
Mainly from United States. 
Austria 8; West Germany 6. 


Brazil 64,996; Republic of South 
Africa 82,406; Gabon 20,180; 
U.S.S.R. 14,822. 

Mainly from Japan. 

Mainly from France. . 

ZUR ea 290; mainland China 


Austria 21; Netherlands 11. 


Cuba 135; Costa Rica 128. 
Cuba 2,655; Canada 1,523. 


Switzerland 175; United States 
128; France 76. 

Canada 8,255; United Kingdom 
2,036; Norway 1,885. 

West Germany 1,074; France 327; 
United States 237. 


United Kingdom 55; United 
States 27. 

West Germany 7,487; United 
Kingdom 6,493; Switzerland 
4,174; Kuwait 4,085; U.S.S.R. 


United States 15; Japan 8. 
Switzerland 871; Yugoslavia 328. 


France 7; United States 7. 
Malaysia 5,288; Thailand 1,167. 
West Germany 52; France 17. 
United States 3; Belgium-Luxem- 


bourg 2. 


Mainly from Norway. 

West Germany 12,537; France 
5,928; Netherlands 3,756; 
United Kingdom 3, 587. 

United States 457; Japan 101; 
West Germany 77. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 

METALS—Continued 

Tungsten: 
Ore and concentrate 
Metal including alloys, all form 
LI and thorium metal......... kilograms. . 

inc: 

Ore and concentrate 
Ash and residue containing zinc 


Mera mo udine alloys: 


Semimanufactures 
Zirconium: 
Ore and concentrate 


Metal including alloys, all forms. kilograms. . 


Other: 
Ore and concentrate 


Ash and residue containing nonferrous metals 
kilograms. . 


Base metals including alloys 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, etc. 2. 2 22 22 c 2... 2.. 


Dust and powder of precious and semiprecious 
stones value, thousands 


Grinding and polishing wheels and stones 


Borates, crude, natural 


Cement 


Clays and products: 
Clays: 


Bentonite. 22 ͤ AA ese ake 
O in a cat ³ Ä ³oÜ¹wdj e eS 


Products: 
Refractory (including nonclay bricks)... 


Cryolite and chiolite 
Diamond: 
Gem not set or strung___-_value, thousands 
Industrial kilograms. . 
Felda paf höirU ERU pawl esd 


Fertilizer materials: 
Crude: 
Nitrogenous 


See footnotes at end of table. 


1968 


200 
26,061 
NA 


3,375 


3,987 
r $2,120 
3,650 


51,272 
5,898 
81,999 
132,276 


6,640 


ee 
68,944 
15,887 
NA 
$4,827 


14,146 
12,272 


2,162 
51,207 


1969 


61 

59 

78 
60,241 
9,821 


5,981 
3,474 
45,811 


2,999 
18,383 
560 
4,655 


4,272 


580 
3,780 


8,522 
$3,351 
4,288 


58,229 
5,888 
96,888 
416,622 


7,794 


9,975 
487 , 669 
679, 380 

80, 610 
16, 162 
782 
$2,616 
8 
14,671 


40 
1,896 
47,774 


Principal sources, 1969 


Republic of Korea 27; Burundi 
0; United States 10. 
United States 19; France 15; 
West Germany 10. 
All from United Kingdom. 


Algeria 21,501; Tunisia 11,200; 
Canada 7,778; Greece 6,084. 
ene 4,446; West Germany 


West Germany 2,482; France 
1,998; Switzerland 1,169. 
Mainly from Belgium-Luxem- 


ourg. 
Yugoslavia 11,416; Bulgaria 
5,728; West Germany 5,461; 


Canada 8,806; Congo (Kinshasa) 
Mainly from Belgium-Luxembourg. 


Mainly from Australia. 

Mainly from West Germany. 

United Kingdom 2,769; West 
5555 720; United States 


United States 1,552; Netherlands 
1,008; Canada 553. 


Yugoslavia 173; Netherlands 127; 
mania 125. 
France 1, 600; Belgium-Luxem- 
bourg 687; United States 592. 


West Germany 1, 657; Greece 


1. 


Congo (Kinshasa) $808; Belgium- 
55 $547; Switzerland 

West Germany 1,206; United 
Kingdom 808; Austria 791; 
France 485. 

Republic of South Africa 80,880; 

anada 18,182; U.S.S.R. 7,822. 
France 3,236; mainland China 


2,400. 
Turkey 82,115; United States 
11,078 


France 148,950; Tunisia 82,239; 
Greece 57,075; Yugoslavia 
41,734. 

Mainly from France. 


Mainly from Greece. 

Mainly from United Kingdom. 

France 309,250; West Germany 
210,208. 


N 83,730; France 
West Germany 10,461; Switzer- 

land 3,222; United States 457. 
Mainly from Denmark. 


Mainly from Belgium-Luxembourg. 

All from Belgium-Luxembourg. 

Portugal 8,838; West Germany 
8,249; Sweden 2,356. 


East Germany 20; West 
Germany 20. 

United States 1,191; Morocco 
429; Israel 114. 

Mainly from France. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS— Continued 
Fertilizer materials — Continued 
Manufactured: 
Nitrogenous. .............. l.l. l.l... 11,453 
Phosphatic.......... ll clle cc cliul 141,831 
dcl MEMINI 206,308 
GAC oes eee . 28,769 
Mer ð SC eEON e eU 21,613 
Graphite 2.565225 . sscRsexdsE 18,575 
Gypsum and plasters. ........................ 1,373 
e ß eee LIU NA 
Magnes ite 53, 686 
ica: 
Crude including splittings and waste NA 
Worked including agglomerated splittings. . . 170 
Pigments, mineral, iron oxides. ................ 5,460 
Precious and semiprecious stones, except diamond: 
Natural. ..............- value, thousands. . $857 
Manufactured do.... $1,268 
ore: gross weight thousand tons 1,099 
cuu ta ind a Natal ͤ 8 236 
Selenium. oc. olauo cen cREE mecs ue diues i 
Sodium and potassium compounds 14,107 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble r 119,958 
irj fe ote A eos 9,543 
M «öðñ «?ðvwm 68,437 
Worked, all types. 1. 020 
Dent S Eod Old. 1,530 
Gravel and crushed rock 15,075 
Quartz and quartzite.......... 2... ....- 55,939 
Sand excluding metal bearing 930,854 
Sulfur: 
Elemental, all form r 146,850 
Sulfur dioxide............. LL. lllo LLL... 8 
Sulfuric a ciclo 205,029 
Talc, steatite, soapstone, and pyrophyllite 15,879 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen 2,062 
Carbon black. .............  - LLL LLL LLL LL.ll.. 15, 787 
Coal and briquets: 
Anthracite and bituminous thousand tons 10, 542 
Briquets of bituminous coal and e 
do 62 


See footnotes at end of table. 


1969 


20, 412 
179, 569 
232,526 


82,293 
29,402 
14,012 
1,798 
938 
48,305 
2,556 
230 
12,743 
$1,020 
$1,176 
857 
3,183 
34 
22,275 
167,637 
3,186 
100,042 
1,616 
1,485 
12,235 
96,114 
1,020,059 


207,928 


2,960 
14,612 
17,870 


2,663 
23,856 


11,406 


78 


Principal sources, 1969 


France 9,779; Netherlands 8,811; 
Austria 2,139; Belgium-Luxem- 
bourg 1,615. 

Belgium-Luxembourg 74,282; 
France 85,652; United States 
23,716; Tunisia 16,572. 

France 70, 574; Israel 53,076; 

U.S. S.R. 31, 045; Weat Germany 
29,908; Spain 28, 162. 

United States 89, 384; West 
Germany 12, 530; Greece 10 420. 

France 10,312; " Mexico 9 ,828; 
Republic of South Africa 8, 146. 

AA 10,275; West Germany 


389 

West Germany 875: United 
States 667. 

Mainly from Yu ugosiavi via. 

Greece 15,306; Yugoslavia 12,624; 
Austria 12,167. 


Portugal 949; India 372; Republic 
of South Africa 366; United 
Kingdom 280. 

France 59; Belgium-Luxembourg 
54; United States 42; West 
Germany 27. 

West Germany 8,129; 

France 2,406; Spain 955. 


aan SITO. West Germs abd 
India $170; Wes 
$136; Thailand $95; Brazil $84. 
A at ME 13; diei eh 
U.S.S.R 5 
All from West 5 
United States 15; Japan 8; 
Belgium-Luxembourg 5. 
Mainly from France. 


Portugal 55,962; Yugolslavia 
49,238; Greece 12,578. 

West Germany 2, 172; France 640. 

Republic of South Africa 27,194; 
Norway 15,489; Sweden 12, 9352; 
Yugoslavia 7,260. 

France 358; West Germany 287; 
Belgium-Luxembourg 181; 
Norway 161. 

France 800; Norway 856; West 
Germany 167. 

Mainly from France. 

Portugal 35,499; Switzerland 
18,622; Belgium-Luxembourg 
14, 587; West Germany 18,2388. 

Belgium-Luxembourg 518,492; 
79,307. 322, 218: N etherlands 


United States 51,8320; France 
48,744; Poland 42,065. 

West Germany 1,683; France 676. 

Yugoslavia 14,140. 

Austria 10,923; Australia 2,469; 
France 1,844; Norway 685. 


Mainly from United States. 
France 7,960; United States 5,546; 
United Kingdom 2,915. 


West Germany 3,384; United 
States 3,252; Poland 2,154; 
U.S.S.R. 1,670. 


West Germany 40; Gabon 165; 
France 15. 
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Table 3.—Italy: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
Mineral fuels and related materials—Continued 
Coal and briquets—Continued 
Lignite and lignite briquets. thousand tons 202 236 West Germany 161; Yugoslavia 
36; East Germany 34. 
Coke and semicoke. .................... do 314 203 West Germany 68; Hungary 43; 
France 39. 
Peat including brique ts do.... 11 15 West Germany 9; Romania 2. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 653,318 758,813 Libya 216,346; Iraq 155,353; 
uwait 180,977; Saudi Arabia 
104,302. 
Refinery products: 
Gasoline do 390 867 United States 439; Spain 101; 
Tunisia 89. 
Kerosine and jet fuel do 210 597 Libya 192; Iraq 151; U.S. S. R. 94; 
Saudi Arabia 87. 
Distillate fuel oilll do.... 2,021 1,638 U.S.S.R. 471; Tunisia 461; 
Yugoslavia 441; Spain 140. 
Residual fuel oil................- do.... 22,537 20,846 U.S.S.R. 5,492; France 4,416; 
Spain 2,8927; Venezuela 1,906. 
Lubricants... ................- do.... 1,020 898 United States 327; West Ger- 
many 147; France 140. 
Other: : 
Mineral jelly and wax......- do 333 365 West Germany 113; United States 
73; U. S. S. R. 42. 
Petroleum, coke and pitch coke 
do 1,747 1,910 Mainly from United States. 
Bitumen do 1.078 1.451 Do. 
Liquefied petroleum gases. . do 63 56 West Germany 22; France 12; 
Yugoslavia 11. 
Unspecified do- 20 17 France 7; United Kingdom 5. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 46,371 46,829 Czechoslovakia 12,155; U.S.S.R. 


7,294; Yugoslavia 6,632; West 
Germany 6, 437. 


r Revised. NA Not available. 


Source: Statistica Annuale Del Commercio Con L' Estero. V. II, 1968 and 1969. World Trade Annual III, 


1969. 


COMMODITY REVIEW 


METALS 


Aluminum.—Output of primary alumi- 
num increased nearly 4 percent over that 
of 1969. Most of the production was con- 
sumed by transportation and construction 
industries. Montecatini Edison S.p.A. 
(Montedison) with smelters in  Fusina, 
Bolzano, and Mori was the Nation’s largest 
producer of aluminum metal. 

Domestic bauxite production increased 
nearly 4 percent over that of 1969, thus re- 
versing the trend of declining output of 
the past 5 years. Higher production 
from the Palmariggi, Poggiardo, and 
Otranto mines operated by Societa Monte- 
vergine accounted for increased output in 
1970. 

Construction of Montedison’s aluminum 
smelter at Fusina (Venice) was completed 
at midyear. The highly automated plant 
was designed to produce 36,000 tons of pri- 
mary aluminum metal annually. Ease of 
expansion was incorporated in the design 
of the smelter. 


An aluminum and electrochemical com- 
plex was in the process of construction in 
Western Sicily. The project is a joint ven- 
ture comprised of the private sector (Mont- 
edison) and the Government Ente Na- 
zionale Idrocarburi (ENI) to cope with 
the problem of rising imports. Italy im- 
ports more than half of its primary alumi- 
num metal requirements. The facility will 
have a designed capacity of 150,000 tons of 
aluminum, 30,000 tons of magnesium, and 
30,000 tons of phosphates annually. The 
project was scheduled for completion in 
1973. 


Antimony.—Output of stibnite rose to 
1,299 metric tons of contained antimony in 
1970, and approximated that of 1969. Pro- 
duction of the mineral came from the Ta- 
fone open-cast mine, near Marciano in 
Tuscany. The mine was operated by 
Azienda Minerali Metallici Italiane S.p.A. 
(AMMI), a State-owned company for non- 
ferrous metals. An antimony smelter cur- 
rently is under construction at Manciano. 


THE MINERAL INDUSTRY OF ITALY 


Iron and Steel.—The Italian iron and 
steel industry is the third largest among 
the European Coal and Steel Community 
(ECSC) and fourth largest in Western Eu- 
rope. In 1970, the Nation produced 17.3 
million tons of steel, or 16 percent of 
ECSC steel output and 2.9 percent of world 
output. As compared with 1969 levels. both 
output and capacity of the iron and steel 
industry rose substantially during the year, 
but production failed to meet 1970 re- 
quirements because of dislocation of pro- 
duction processes due to labor disputes 
and floods. The iron and steel industry 
was operated at about 82 percent of its 
theoretical capacity. Per capita consump- 
tion of steel was 378 kilograms in 1970, the 
lowest among countries in the European 
Economic Community (EEC). 

Italy is both an exporter and importer 
of steel or steel-related products. In 1970 
imports exceeded exports by about 3.8 mil- 
lion tons; imports having increased 28 per- 
cent and exports decreased 8 percent com- 
pared with 1969 figures. 

The Nation's consumption of steel was 
more than doubled in the past decade, in- 
creasing from 9.1 million tons in 1961 to 
20.8 million tons in 1970. The demand is 
projected to 30 millions tons by 1980. Italy 
is expected to achieve self-sufficiency in 
steel in 1974 with output of 25.8 million 
tons, up 8.5 million tons from 1970. 

To meet the Nation's projected require- 
ment for steel, Finanziaria Siderurgica 
(Finsider) a State steel agency, announced 
plans to invest $3 billion for construction 
of an integrated steel complex and expan- 
sion and/or modernization of present steel 
making facilities. An estimated $1.5 billion 
will be expended on a steel complex slated 
for construction in Calabria. The facility 
will produce from 5 to 10 million tons of 
stee] annually and employ approximately 
7,500 workers. At Taranto, currently Ita- 
ly's largest integrated Steel center, Finsider 
wil spend an equal amount of funds to 
increase output from an estimated 4.2 mil- 
lion tons to about 10.3 million tons of 
steel annually. The target dates for com- 
pletion of the projects is 1982 for the for- 
mer and 1976 for the latter. 
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A new cold strip mill was placed in op- 
eration during the year at the Taranto 
steelworks. The facility was designed to 
process 500,000 tons of steel annually but 
operating capacity may be easily doubled 
to meet market demand. 

Fiat and Italsider S.p.A. announced a 
joint venture to expand the steel-processing 
facility near Piombino. Fiat purchased a 50- 
percent interest in the plant to meet its 
increasing steel requirements. The compa- 
ny-owned steel works in the Turin area 
was unable to meet its requirement. 

Iron Ore.—Domestic production of iron 
ore was slightly lower than reported in 
1969. Italys output of iron ore has been 
declining since the early 1960's. The de- 
crease in mining activity was apparently 
due to the relatively high costs of produc- 
tion and increased imports of higher grade 
ore. The average iron content of domestic 
iron ores is usually below 40 percent, 
hence all of the ores must be beneficiated 
before use. Italy imported 10.8 million 
tons of iron ore in 1970. 

Pig Iron.—The output of pig iron to- 
taled 8.3 million tons, an increase of 7 
percent over that of 1969. Italsider re- 
mained the largest producer of pig iron in 
Italy, accounting for over 94 percent of 
total output. 

The Italsider group, Alti Fornie e Ac- 
ciaierie Riunite Ilva e Cornigliano S.p.A., 
produced 9.7 million tons of crude steel 
and accounted for about 56 percent of 
Italys steel output, about half in Linz- 
Donawitz (LD) converters at Taranto and 
Bagnoli and most of the remainder in 
openhearth furnaces at Cornigliana and 
Piombino. 

Scrap.— Iron and steel scrap imports in 
1970 approximated those of 1969. The 
scrap resources in 1970 amounted to 11.9 
million tons, of which 36 percent origi- 
nated within the industry, 21 percent de- 
rived from the home market, and the re- 
maining 43 percent was imported. The 
steel scrap consumption and distribution 
by source for the last 2 years was as fol- 
lows: 
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Quantity 
(thousand metric tons) 
1969 1970 
Raw steel output 16,417 17,269 
Scrap consumption in steel- 
making 10, 633 11.897 
Source: 
Own arising 4,130 4,280 
Home supplies 2, 865 2, 523 
Imports: 
From ECSC 
countries 2, 712 3, 543 
From third 
countries 1,260 1,406 
Yearend stock 1,300 


1,155 


Special Steel—Production of all types of 
special steels totaled 2.7 million tons, or 
about 17 percent above 1969 figures. The 
national output of carbon and alloy steel 
in the last 2 years was as follows: 


Quantity 
(thousand metric tons) 
1969 1970 

High-carbon steel: 
Structural.............- r 1,115 1,286 
T90]z 9 e Gein ete os 8 2 
Total r 1,118 1.288 

Alloy steel: 
Strueturalll 864 1.057 
ge ccu s ue t 22 29 
Bearing 106 107 
Stainless 221 245 
High speed............. 2 1 
Other 2 3 
Dell!!! i 1. 218 1,443 
Grand total. ......... 2,836 2,731 
r Revised. 


1 Data may not add to totals shown because of 
independent rounding. 


Lead and Zinc. — Output of lead and 
zinc contained in concentrates dropped sig- 
nificantly in 1970, the former over 5 per- 
cent and the latter over 16 percent com- 
pared with 1969 figures. Production 
declines in both metals was reportedly due 
to removal of a protective tariff on both 
metals by the EEC. In addition, increased 
labor costs and the decreasing quality of 
domestic ores also were contributing fac- 
tors to decreased production. 

Ente Mineraria Sarda (EMS), a Sardin- 
ian Regional Government agency for 
mineral industry management, obligated $8 
million for exploration of ferrous and non- 
ferrous minerals, principally copper, iron, 
lead, and zinc. Most likely target areas for 
new lead and zinc mineral deposits include 
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the Island of Sardinia and the vicinity of 
Raibl, northeastern Italy. EMS also an- 
nounced completion of a reorganization of 
lead and zinc operations in Sardinia. New 
production schedules were established for 
the operating mines at 2,000 tons of ore 
per day. Proven reserves of lead and zinc 
were reported at 8 million tons, sufficient 
for 15 years of operation at current pro- 
duction rates. 

At yearend AMMI acquired control of 
Montedison’s three lead and zinc smelters 
located at Porto Marghera (Mestre), San 
Gavino Monreale, and Monteponi. The 
three smelters have a total operating ca- 
pacity of 98,000 tons and employ about 
1,300 workers. 

AMMI also operates a zinc smelter at 
Ponte Nossa, north of Bergamo, with a ca- 
pacity of 33,000 tons. Also, the public en- 
terprise was building a plant, employing 
Imperial Smelting X Corp.s  pyrometal- 
lurgical treatment of low-grade lead-zinc 
ores near San Antioco (Porto Verme), Sic- 
ily. The facility, scheduled for completion 
in 1971, will have a designed capacity of 
60,000 tons of zinc and 40,000 tons of lead. 
In addition, a total of 105,000 tons per 
year of sulfuric acid will be produced 
along with an undisclosed amount of cad- 
mium. 

Mercury.—Mine output of mercury esti- 
mated at 44,382 76-pound flasks was 9 per- 
cent below that of 1969. Lower production 
for the past 2 years was attributed to a 
sluggish world market and curtailment of 
production in order to stabilize price. An- 
tipollution measures in relation to abnor- 
mal mercury levels allegedly found in fish 
were responsible for a decrease in de- 
mand. 

As in previous years, most mercury pro- 
duction came from mines east of Grosseto 
which were operated by the Government- 
controlled Società Minerario Monte Amiata 
and by the private concern Stabilimento 
Minerario del Siele. These two companies 
accounted for over 90 percent of produc- 
tion from cinnabar ores, averaging 0.5 per- 
cent mercury. 


NONMETALS 


Asbestos.— The 1970 production of asbes- 
tos totaled 118,518 tons, an increase of 5 
percent over 1969 figures. The rise in out- 
put in 1970 was reportedly due to in- 
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creased domestic consumption as well as 
greater exports of fiber and asbestos ce- 
ment. 

Most of Italy's asbestos was obtained 
from the Balangero open pit mine, near 
Turin—the largest producing mine in 
Western Europe. S.A. Amiantifera di Bal- 
angero, operating company of the mine, 
modernized its mining and processing facil- 
ities at yearend to reduce production costs 
and hence improve the company's competi- 
tive position among foreign producers. 

Barite.—Barite output in 1970 decreased 
by 23,000 tons and was 9 percent less than 
in 1969. Italy’s barite production is de- 
pendent on foreign markets and the level 
of activity in drilling by the domestic oil 
and gas industry. In 1970, the drop in ex- 
ports exceeded the increased demand for 
drilling mud, resulting in lower barite pro- 
duction for the year. The important pro- 
ducing mines during 1970 were Su-Ben- 
atzu, Santa Lucia; Mont' Ega, Sardinia; 
and Buca della Vena and Mastricarro, Ital- 
ian mainland. EMS was reportedly con- 
ducting exploration drilling on a mineral- 
ized area near the Su-Benatzu and 
Mastricarro mines. 

Cement.—Italy's production of 33.1 mil- 
lion tons of cement increased more than 5 
percent over 1969 figures. A large demand 
for cement by the industrial and highway 
construction industries accounted for the 
higher output. Italy’s cement industry 
ranked second to West Germany among 
West European countries. The industry 
comprised 120 plants, of which one-half 
were in Northern Italy. 

The cement industry operated at about 
91 percent capacity. Consumption of ce- 
ment rose to 32.9 million tons from 31.4 
million tons reported in 1969. 

Cementerie del Tirreno S.p.A. (Cemen- 
tir), a government- controlled enterprise, 
reported cement production of 3.7 million 
tons, an increase of 6 percent over that of 
1969. Cementir accounts for over 10 per- 
cent of Italy’s cement output. 

Despite increased cost of labor, fuel, 
transportation, and other production costs 
over the past 9 years, Italian cement prices 
remained the lowest in Western Europe. 
The Associazione Italiana Tecnico Econom- 
ica del Cemento (AITEC), an Italian Ce- 
ment Association, continued to urge relax- 
ation of price controls. 

Fluorspar.— The 1970 output of fluorspar 
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increased by 31,000 tons and was 12 
percent more than in 1969. Factors con- 
tributing to the higher production were 
heavy exports to foreign countries and a 
strong demand for fluorite by the domestic 
chemical inustry. Italy ranks sixth among 
the countries producing fluorite in the 
world. The fluorite mines in Sardinia ac- 
counted for most of Italy's production, al- 
though mines in Northern Italy near 
Trento operated by Montedison also were 
important producers. 

Magnesium Compounds.—The Sardamag 
Company, Italy’s only producer of magne- 
sium compounds, authorized expenditures 
of $15.4 million for expansion of its San 
Antioco facility in Sardinia. The produc- 
tion capacity of the plant will be increased 
from 50,000 tons to 120,000 tons of pelle- 
tized oxide annually. Completion of the 
project was scheduled for early in 1971. 
The plant utilizes sea water and limestone. 
Its requirements for limestone will be in- 
creased by 300,000 tons, all supplied from 
quarries located in the immediate area. 

Potassium Salts.—Output of potassium 
salts totaling 1.9 million tons approxi- 
mated that produced in 1969 and 1968. As 
in the past, all production came from mines 
in Sicily. Montedison remained the princi- 
pal producer accounting for over 60 per- 
cent of total output. 

The Industria Sali Potassici e Affini 
S.p.A. (ISPEA) increased production ca- 
pacity for potassium chloride at its Pas- 
quasia mine to 100,000 tons annually. Also, 
ISPEA continued with the construction of 
a plant for the production of nearly one- 
quarter of a million tons of potassium sul- 
fate near Enna, Sicily. 

Pyrite.—The output of pyrite totaled 
more than 1.5 million tons, an increase of 
3 percent over 1969 figures. Increased out- 
put resulted from higher production rates 
at Montedison Niccioleta and Gavorrano 
mines in Tuscany. Italy continued to rank 
second to Spain among West European 
countries in the production of pyrite. 

About half of Italy’ production was 
processed at Montedison's Scarlino facility, 
yielding 880,000 tons of sulfuric acid and 
389,000 tons of pelletized iron oxide. The 
iron pellets were used in blast furnaces at 
Piombino. Montedison planned to increase 
the capacity of the Scarlino plant to 1.4 
million tons of sulfuric acid, 700,000 tons 
of iron oxide pellets, and over 300 million 
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kilowatt-hours of electricity. 

Salt.—The 1970 output of marine salt 
increased compared with 1969. Production 
totaled 1.5 million tons, an increase of 3 
percent over 1969 figures. The expanded 
government operated facilities at Margher- 
ita di Savoia, mainland, and San Antioco, 
Sardinia, accounted for the increased out- 
put. 

Montedison completed construction of a 
120,000-ton annual capacity chlorine plant 
near Brindisi. The facility was placed on 
stream at midyear; raw materia] came 
from local marine salt resources. Azienda 
Nazionale Idrogenazione Combustibili 
S. PA. (ANIC) announced plans to design 
and construct a 100,000-ton annual capac- 
ity plant for the production of chlorine 
and soda ash in Sicily. 

The production of rock salt totaled 2.9 
million tons, an increase of nearly 3 per- 
cent over 1969. Development of a rock salt 
deposit near Realmonte, Sicily, was contin- 
ued during the year. The $14 million 
mine, chlorine plant, and shipping facility 
project was scheduled for completion in 
1972. Montedison completed construction 
of an anhydrous salt facility near Ciro in Ca- 
labria Province, having an annual capacity 
of 1 million tons. An additional one-half 
million-ton annual capacity was in the 
process of construction in 1974. 

A tax on human consumption of salt, 
the oldest tax in Italy, will be abolished 
on January 1, 1972. A law repealing the 
tax was approved by the Nation's legislative 
body at midyear. In 1970, the tax yield was 
over $500 million. 

Sulfur.—The Italian production of sulfur 
ore continued to decline primarily because 
of mining lower grade ores. The Nation's 
12 operating mines were modernized in 
1969 but increased productivity did nof re- 
duce production cost sufficiently to com- 
pete with imports of low-cost sulfur. 

The sulfur industry is expected to require 
employment of fewer people, hence a gov- 
ernment program was initiated to relocate 
sulfur workers to industrialized areas out- 
side of Sicily. Eventually, Italy's sulfur 
requirements will be met by imports. 


MINERAL FUELS 


Consumption of energy in Italy in- 
creased about 5 percent to 105.8 million 
tons of standard coal equivalent. Liquid 
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fuel (petroleum) continued to be the 
principal energy source, supplying 72 per- 
cent of the Nation's energy market, com- 
pared with 9 percent for natural gas and 9 
percent for solid fuels. The remaining 10 
percent was provided by hydroelectric 
power and nuclear sources. Italy’s energy 
market is projected to increase by about 80 
percent during the next decade. Liquid 
fuels are expected to account for an in- 
creasingly larger share of this market at 
the expense of solid fuels. 

Coal and Coke.—Coal continued to rank 
high on the list of Italian imports of min- 
eral commodities. In 1970, the imports of 
coal totaling 13.2 million tons were a rec- 
ord high for the commodity. Coking coal 
accounted for about 72 percent of coal im- 
ported, the remaining 28 percent was 
steam coal, anthracite, and gas coal. 

Output of coal from Italy’s two remain- 
ing mines, in Sardinia, declined over 2 
percent from 1969 figures. The production 
of lignite decreased by 540,000 tons and 
was nearly 28 percent less than in 1969. 
Most of the domestic coal and lignite was 
consumed for electric power generation. 

The production of coke continued to 
rise as demand increased from the iron 
and steel industry which regularly accounts 
for about two-thirds of total consumption. 
Italsider S.p.A. completed construction of a 
335,000-ton capacity coke oven (metallurgi- 
cal grade) at the steel center near Ta- 
ranto. 

Carbochimica Pugliese, a subsidiary of 
Italgas, announced construction of a coke 
processing plant near Taranto. The facility 
will consume 180,000 tons of raw material 
(coke) to produce 70,000 tons of pitch, 
43,000 tons of tar oil, and 9,200 tons of 
naphthalene. 

Despite increased industrial activity and 
consequently larger energy consumption, 
the use of coal in all sectors of the indus- 
try declined because of high costs. Also, 
the utilization of liquid fuels afford 
greater convenience, hence are more attrac- 
tive to the Italian consumer. 

Production of lignite at the Valdarno 
and Baccinello mines was reduced by Ente 
per l'Energia Elettrica (ENEL) because of 
high operating costs. Operations at the 
Mercure Mine were discontinued at mid- 
year. All lignite production is used to fuel 
thermoelectric powerplants located at mine 
sites. 
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Natural Gas.—Italy was the second larg- 
est producer of natural gas in the EEC. It- 
alys output accounted for about 21 
percent of EEC's production. The Nether- 
lands, by far the largest producer, supplied 
over half of EEC production. 

Increased production of natural gas from 
the Po Valley fields, Adriatic fields, and 
those in central and southern Italy was re- 
sponsible for a 10-percent rise in national 
output in 1970. Natural gas production 
was reported at 18.1 billion cubic meters, 
up 1.4 billion cubic meters from 1969. 

ENI planned to expand production at 
the San Salvo gasfield to 2 billion cubic 
meters annually. The gasfield has 79 pro- 
duction wells, which recover natural gas 
from an average depth of 4,265 feet. The 
increased production was scheduled for 
1971. 

At midyear, Italian natural gas reserves 
were reported at 178 billion cubic meters. 

Consumption of natural gas continues to 
increase at a greater rate than domestic 
production. Italy expects to import natural 
gas to meet its increasing demand and as a 
consequence has negotiated supply con- 
tracts with the U.S.S.R., Libya, and the 
Netherlands. An agreement with the 
U.S.S.R. was concluded late in 1969 and 
provides for delivery of natural gas via 
pipeline from Czechoslovakia through Aus- 
tria late in 1972.2 At yearend, a 20-year 
delivery contract was signed by ENI and 
N.V. Nederlandse Aardolie Maatschappij 
(NAM), a Netherlands natural gas pro- 
ducer. The agreement provides for delivery 
of about 6 billion cubic meters of natural 
gas annually via a pipeline passing 
through West Germany and Switzerland. 
Italy also will import liquefied natural gas 
(LNG) from Libya. Esso Libya, a subsidi- 
ary of Standard Oil Co. of New Jersey, 
signed a 15-year contract to deliver 3 bil- 
lion cubic meters of natural gas annually 
(in liquefied form) to  regassification 
plants, one at Panigaglia in northwest 
Italy and another currently under con- 
struction on the east coast of Sicily. The 
first LNG tanker shipments from Libya 
were scheduled for 1971. 

Petroleum.—Domestic production of 
crude petroleum was 3 percent more than 
in 1969. Increased output in 1970 resulted 
from higher production rates at the 
offshore oilfields in the Adriatic sea. 


Exploration.—The Adriatic Sea and 
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Offshore Sicily were Italy’s most promising 
areas for new oil and gas resources. At 
yearend, 188 offshore permits for oil and 
gas exploration were reportedly issued. 
The permits cover an area totaling 3.8 
million hectares. The Westates-Montedi- 
son-Union (WMU) combine, a consortium 
consisting of Italy’s Montedison and several 
international companies, made interesting 
discoveries on mainland areas in the Po 
Valley and near Abruzzi. The Accuttura 
gasfield in southern Italy was extended for 
a distance of two-thirds of a mile. At mid- 
year WMU resumed drilling on its Ric- 
cione Mare permit in the Adriatic Sea. 

Pipelines—The 20-inch Ravenna-Chieti 
trunkline was completed for a distance of 
180 miles, thus connecting the northern 
and southern gas network into a national 
pipeline system. As such, it connects the 
Po Valley fields of the north, the Adriatic. 
fields, those in central and south Italy, and 
the newly constructed terminals for the 
importation of natural gas from the 
U.S.S.R., the Netherlands, and Libya. 

Società Nazionale Metanodotti Progetti 
(SNAM), a natural gas transportation and 
distribution branch of ENI, initiated con- 
struction of a 112-mile lateral to supply 
inland areas. A north traversal of this 
pipeline will join the Adriatic main line 
with the West Coast main line, making it 
possible to deliver gas in either direction. 
Other laterals, as part of the project, will 
deliver natural gas to Foligno, southeast 
of Perugia, and Terni. 

A feasability study of a submarine pipe- 
line crossing the Mediterranean Sea for 
transporting natural gas from Algeria was 
conducted by EMS. Bechtel Corp. a U.S. 
construction and engineering firm, was em- 
ployed to make the survey and to deter- 
mine financial and economic advantage of 
transporting natural gas via a pipeline 
rather than in liquefied form by way of a 
tanker. 

At the end of 1970, Italy's pipeline net- 
work totaled 5,340 miles. About 249 miles 
of new pipelines was under construction. 

Crude Oil Imports.—Imports of crude 
oil increased by 10.9 million tons and was 
nearly 11 percent higher than in 1969. 
Italy was the largest importer of crude oil 
in Western Europe. The principal sources 


2 Sondermayer, Roman V. The Mineral Industry 
of Italy. BuMines Minerals Yearbook 1969, v. 4, 
1971, pp. 417-418. 
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were Libya (30.8 percent), Iran (18.7 per- 
cent), Saudi Arabia (14.5 percent), Kuwait 
(12.3 percent), and the U.S.S.R. (7.7 per- 
cent). Over 32 percent of Italy’s crude oil 
imports came from the Persian Gulf area 
transported by seagoing tankers around the 
Cape Route of Africa. The eastern Medi- 
terranean area was the source of about 24 
percent of Italy's crude imports. 
Refining.—The operating capacities of 38 
active refineries totaled 3.4 million barrels 
of crude per standard day, an increase of 
nearly 5 percent compared with 1969 fig- 
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ures. An additional capacity of about 
230,000 barrels per standard day was 
planned and/or under construction at year- 
end. These included plans by ENI's subsidi- 
ary, ANIC, to build a 50,000-barrel-per- 
standard-day refinery at Civitavecchia, a 
130,000-barrel-per-standard-day refinery at 
Novi Ligure, and a 50,000 barrel-per-stand- 
ard-day refinery currently under construc- 
tion at Sibari by Liquigas. The following 
tabulation shows the location of refineries 
and their throughput capacity in crude, 
cat-cracking, and cat-reforming capacity. 


Crude Cat- Cat- 
capacity cracking orming 
barrels capacity capacity 
Company and refinery per (barrels (barrels 
standard per per 
y) standard standard 
day) day) 
Agip Mineraria, S.p.A., Cortemaggiorreek᷑kkr 8,000 2,300 | .....- 
Amoco alia, , ee eode ELLA OUTRE OEdENS ETE E 100,000 rc 10,000 
ANIC » Gela Sh d ⁵ ⁵⁰⁵⁰ 75, 000 20, 000 , 000 
ANIC, S : p: azarro (Pavia 100,000 20,000 28,000 
Anonima, E Italian, Falconare˖ „„ 75, 000 M : 
P WEE. o ↄðxmſd00 ß. IE 62,000 5,000 5, 700 
AA Bi Bitumi:Cementic Derivati, S.A., Ragusa 5,000 i 7,000 
BP Italiano S. b; „ aso se sooo ee ete Le ies 80,000 EN 12, 500 
Dellepiane Ra. Taele, GPUV§ö oA deibe saecu ⁵ nU 1. 700 oe 500 
Fina Italiana, S.p.A., Geno ll ll LLL eee 20,000 2,000 2,000 
Fina Italiana, S.p.A., Milan._.._.......--.---.-..----.-------.------ 8,500 " ES 
Garrone, Edoardo, CeO Wane e D RUE 140,600 d 14,400 
Industria Chimiche Italiana del Petrolio, Manor... ,000 = 0,000 
Industria Leganti Stradali del Affini, Compo 8,000 RN 1,500 
Industria Raffinazione Oli Minerali, Port Marghera....................- 90,000 E 12,000 
Industria Piemontese Lavorazione Oli, Minera „Busalla (Genoa ) , 000 n , 500 
Lombarda, Petroli, Villasanta (Milland 26,000 m ,000 
Mediterranea S. p A., Milazzo (Sicily eee 340, 000 40, 000 10, 000 
Mobil Oil Italiana, S. p. A. Jub EMEN ORENSE 143,000 15,000 13,000 
Montecatine Edison, PM da cant At cu cA AE oL 5,000 A" 
Nuova Raffineria N I 88 12, 000 Pe 1,000 
Raffineria Monti, e e ee a Ea ,000 2 12, 500 
Raffineria di Roma, S. p. A., Rome 85. 000 s 13,000 
Raffineria Oli Lubricanti IEUZ20]18... i Se eee , 500 "T "E 
Raffineria Sarde, SARAS, Cagliari (Sardinia). ..........-....-..----.-- 270,000 30. 00õ 10, 500 
Raffineria Sicilano Oil Minera „Augusta (Sicily ꝰꝶ 312, 000 27,000 16,000 
San uirico Industria Petrolifera, Genoa. .................-.-..-.-....- ,000 zm , 500 
te. Sardoll, Porto Sorres Le iret Sardína) Bee hte ea EE DEM PE N 120,000 "€ Pen 
Sen Italiana, S.p.A., La SDezl&.. facet ecu E . 88 100,000 Ep 11,000 
Shell Italiana, S.p.A., Rh EC MAD ³ AJA ĩ 8 ,0 15,000 18,500 
Shell Italiana, S. p, A., Taranto 89, 200 s 17,000 
Societa Industriale Catanese, FGG 888 180, 000 20, 000 0,000 
Societá Azionaria Raffinazione 145 Minerali, Ravenna. .................- 268,000 85 14, 000 
Stanic Industria Petrolifera, Barriere : M 11,000 
Stanic Industria Petrolifera, Leghorn (Livornaa ))) ; 18,000 
ta- pe r Azioni Raffineria Padana Oli Minereli Novara 152,000 18,200 29,600 
Sta. etrolifera Italiana, Fornovo (Parma))y³h⸗hͥh⸗õ⸗hh 20, E 
Sta. Petrolifera Italiana, Arcola (La Spezia)... ....................... 20, aa 1,800 


The Mineral Industry of Japan 


By A. F. Grube? 


Japan's mineral industry probably 
ranked third or fourth globally in terms of 
value of output, with most of the activity 
oriented around smelting, refining, and 
processing of imported foreign raw mate- 
rials. The value added from downstream 
activities in minerals and metals out- 
weighed domestic mine production by at 
least 5 to 1. With 1970 gross national 
product (GNP) at an estimated $196 bil- 
lion,? third after the United States and 
the U.S.S.R., a rough guess of the mineral 
contribution would be perhaps 4 percent. 


Most of Japan's economic progress dur- 
ing the year occurred in the first half. In 
the second half of 1970, an abrupt slow- 
down in industrial production put an end 
to the continued advances made over the 
past 414 years. S)vggishness in world de- 
mand for Japanese products and tight 
credit controls imposed since September 
1969 contributed to this turn of events. 
Construction of new industrial facilities 
was postponed in many instances and ne- 
gotiations were made to cut down imports 
of raw materials. Efforts to reduce prices 
of imports received a jolt when oil-produc- 
ing countries forced world prices to rise 
instead of to decrease. Observations early 
in 1971 indicated that recession could well 
last through the year. 

Production indexes (1965=100) for the 


mining and selected mineral and metal in- 
dustries for recent years were as follows: 


1968 1969 1970 

Mining- ------------------ 105.3 104.6 100.5 
Iron and steel 168.4 202.9 280.9 
Nonferrous metals... ..... 162.9 191.1 211.4 
Petroleum and coal products. 158.8 187.4 216.9 
Ceramies including stone 

and clay products 3 144.4 158.3 175.8 
Chemicals including fertili- 

zers and petrochemicals... 158.3 179.5 204.0 


According to a survey by the Ministry of 
International Trade and Industry (MITI) 
of 1,321 firms, plant investment plans for 
the major mineral industries during fiscal 
year 1971 (FY 71) were as follows, in mil- 
lion dollars: 


Total 

Sectors fiscal 

year 

1971 
Electric power 2,723.6 
Nonferrous metals 176.1 
Iron and steel 2,826.7 
Oil refining..____...____-_-___--_-_------ 1,053.9 
Petrochemicals. .__._.._-____.-----.---- 806.6 
Fertilizers... o olclcos eee eek 152.2 
, , et foes 187.5 
Aluminum refining and rolling........... 278.9 
All industries, total 13,311.1 


The figures above refer to investment 
within Japan. Japanese overseas invest- 
ments amounted to $2,683 million at the 
end of 1970 of which $892 million was for 
mineral resources development. 


PRODUCTION 


Japan's mineral and metal production 
registered significant gains during 1970 
over that of 1969, as illustrated by crude 
steel which increased by about one-eighth. 
Production of primary refined copper, pri- 
mary refined lead, and cement increased 11 
to 16 percent. However, the production of 
aluminum rose by 30 percent, whereas that 
of zinc declined by about 4 percent. Out- 
put of refined oil products moved up 


sharply, as follows: Gasoline, 13 percent; 
naphtha, 27 percent; kerosine, 36 percent; 
distillate fuel oil 18 percent; and residual 
fuel oil, 12 percent. 

The country's world ranking in certain 
major mineral and metal products during 


!Industry economist, Division of Nonmetallic 
Minerals, (retired). 
? Where necessary, values have been converted 
from Japan Yen (JY) to U.S. dollars at the rate 


JY360— US$1.00. 
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1970 were as follows: steel (3rd), alumi- 
num (4th), refined copper (2nd), refined 
lead (5th), slab zinc (2nd), cement (3rd), 
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of this nature, and value added were as 
follows: 


: : ; Shipment Value 
chemical fertilizers (2nd) , pyrite (2nd), 8880 vue added 
coke (4th), and refined oil products (3rd). (million (million 
Since most raw materials are imported, Ja- dollars) — dollars) 
pan's mine output is generally much lower Chemicals and allied products.. — $7,184 $2,803 

Petroleum and coal products. . 2,267 318 
than metal or product output. Stone, clays, and glass products 2,700 1 1184 
: ; Iron and steel : , 
Shipment value for selected industry sec: “Nonferrous metals and prod- 
tors covering 1969, the latest available data MCS ———— —— 3,158 648 
Table 1.—Japan: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
Alumina, gross weiggjgtt 826 1,064 1,285 
Metal: 
FFII ᷑] ̃ ↄ Sek M aM ee owe CL 482 569 737 
Seseo nds 8 227 r 281 320 
Antimony: 
Mine output, metal content______.____.__-_-__--.-------- tons 19 6 
Antimony oxided . do 2,142 2,963 2,828 
Métalis s rust ua Kt ak dic e td eiua eite NE do.... 2,678 3,497 4,954 
Arsenic, White do.... r 583 r 580 884 
Bismut nn ] 22222222 do 724 695 678 
ami, Ede e cs md do.... 2,195 2,765 2,541 
Chromium 
Chromite, gross weight______._.__._____.________._-_----- do 27, 891 29,782 10,893 
C MOREM PME RN rn IE eee y do.... 1,212 1.205 1,596 
Columbium and tantalum, tantalum________-...__._.-.------- do- 11 15 25 
Copper: 
Mie output, metal content 120 r 121 124 
Blister cele Sete ⁵³ðVAAꝓẽ˙-rl 8 438 501 606 
Refined: 
PRIMARY one ee sce eStats ee ee wee a Eua E: 477 522 603 
Seeon da —r; 71 108 102 
Germanium: 
Oxide re covered tons 24 22 NA 
Métal e uc . 8 do 22 27 27 
Gold: 
Mine output, metal content thousand troy ounces.. 239 r 246 255 
] E Sk m ð 8 do- 614 677 709 
//öõÜ˙§;1ũb ʃ¹ y ¼ʃ f do 565 553 585 
Iron and steel: 
Iron ore and iron sand concentrate_______.___._.___------------ 2,172 1,854 1,583 
Roasted pyrite concentrate 1,968 1,918 1,904 
Pig iron and blast furnace ferroalloys.___..._.__._..-------------- 46 ,397 58,147 68,048 
Electric furnace ferroalloys: 
Ferrochrome____.__._______.____.___-______---------------- 214 259 362 
Ferromanganese_______._.___._._._-_-_-_----------------- 344 382 444 
Ferronickel__.____..__._._________________-_-_----------- 134 180 265 
Ferrosilicon________.____.._._____. „„ 167 225 302 
Silicomanganese____________________________-_-_-.-------- 190 230 270 
G %ͥ Pe ek she td 8 17 21 24 
Steel: 
%%%%%%%SSVCr!CCCC0öCG0öĩõĩõĩ?1E6ẽt0i ͤ—1— ³˙ ˙ — : . ] 66, 893 82, 166 93,222 
Semimanufactures hot rolled: 
Ordinary steel_________________-__--_---_------------- 50,509 60,483 68, 552 
Special steels „„ 5,178 6,577 7,381 
Lead: 
Mine output, metal content.___.___________________-_---_------- 63 r 63 64 
Metal: 
WIA eaters x, e dE 165 187 209 
Secondary c hc ³ðAſ ĩðͤK ⁰ LL enn 42 48 46 
Magnesium: 
FI ³ðA Le 8 tons 5, 657 9,382 10,337 
SS / i ðA ³⁰ ; dd ho nebat y ed up Lic E 0 6,107 6,425 NA 
Manganese: 
Ore and concentrate, gross weight_______.____.____-___----------- 312 r 301 271 
OxidB. onec ate ö ³⁰-ꝛäqqA ¾ wm mm ß 32 38 41 
Mt.. tons 7,036 7,218 9,444 
Mercury: 
Mine output, metal content 76-pound flasks. . 5,084 5,613 5,105 
Metal, primary cse mm atled Seek MEE do.... 7,616 6.543 5,860 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS—C ontinued 
Molybdenum: 
Concentrate output, metal content______.___________..-_-_- tons 1292 279 275 
Metal e ße ß tee at do 202 297 285 
Nickel, primar cllc -l2l2222222222222222222- docs. 9,586 10,241 13,393 
Platinum group: | 
Fl rade irc amet ce troy ounces. . 3,651 3,877 4,610 
FFF ooo et oh y do 2,785 3,140 3,296 
Rare earth, ceriu mmm tons.. 74 116 153 
Selenium, elemental. |. ....... 222.222 L LL 2222222 cs do.... 181 197 203 
SINON s ucc rni Oa enn ree Et E E ee Re do 47 87 200 
Silver: 
Mine output, metal content thousand troy ounces 10,693 r 10,811 10,795 
Metal, primary _------------------------------------ do ° 25,875 27,893 29,582 
N elementlallllll „ tons 14 23 35 
in: 
Mine output, metal content long tons 930 r 730 780 
Metal, primary do- r 1,862 1,377 1,711 
Titanium: 
Concentrate, gross weight__________________-_-__--_------ tons.. 5,871 4,066 NA 
I coe he c E MD I aln y DL p do.... NA NA 7,877 
Metal__.______________________ bobL Loa o Loo LL LLL do.... r 5,427 r 6,462 9,230 
Tungsten: 
Mine output, metal content do.... 534 r 609 854 
I 0 ! 8 do 1,141 1,389 1,785 
Uranium 
OT ge er ³ ³o³A82AAA ðA ð v al ee K ͤ C te kilograms. . 308 902 NA 
Metal- os d ĩðd d d do 6,869 5,654 NA 
Zinc: 
Mine output, metal content t 264 r 269 280 
fide ^. uoc Lp ue ue Me 18 20 61 
el.... ³o es et 8 606 712 676 
Zirconium___________________________ 2 2222 2222222222 kilograms.. 738,745 r 54,654 17,460 
NONMETALS 
PJ ͥ%%ͤ] Eq ⁰ ces Th eee MAT Lr aes 22 r 22 21 
Birne 2 a r f.. ß 59 62 66 
Bromine, elementaiuiln n tons 6, 330 7,118 9,532 
Cement, hydraulic____._________________________-__ eee eee ee 48,009 51,386 57,189 
Clays: 
//õĩõÄêͤ%ö5ͤ—－—“PHr Cd yyy oa 1,964 2,217 2,315 
Kaolin 7 ⁰⁰⁵⁰⁵⁵ K RE 170 r 193 217 
Feldspat 2. 5 nn Ss ey dꝗdddſddͥſ kum y 8 422 r 497 553 
Fertilizer materials: 
Crude, potassic (potassium carbonate) gross weight |. ............ 15 19 20 
Manufactured: 
Nitrogenous, nitrogen eontent 2,035 2,099 2,152 
Superphosphatee s 1,147 980 852 
Fluorspar, all grades 13 12 8 
Graphite (crystalline)______._.__.__-___-_____--____--_-_-_----- tons.. 1,489 1,726 1,465 
Gypsum EE A nhs esnips OAT m 8 r 563 r 562 581 
Iodine, elemental_____.___________________-_-_____---------- tons.. 3,591 4,619 5,898 
Time i n e, endete spe 3,625 4,225 9,172 
yrite and pyrrhotite (including cupreous): 
Gross Sent ed EORR MA FFF 12, 916 r 2. 966 2, 750 
Sulfur eon tent LL css s ee eee r 1,342 r 1,365 1,286 
Salt, all types 3 967 981 961 


Stone, sand and gravel, n. e. s.: 
Crushed and broken stone: 


Dolom ie. 2222222222 2.221 2,355 2,603 
Limestone__._________._________.... 2 91,528 103 ,204 116,626 
Sulfur, elemental: 
Native, other than Fraschh 261 204 238 
Byproduct (recovered from petroleum refining 16 144 103 
Sulfuric acid_.____________________________ eee ee eee eee 6,591 6,760 6,928 
Tale and related materials: 
FFF: ³ð- 8 11, 547 1.657 1,733 
// ⁵ ce Ghd ales E E ne pee t ae EE EE 149 r 154 140 
MINERAL FUELS AND RELATED MATERIALS 
Carbon blac gk 219 261 295 
Coal: 
Anthra cite... 22222- 1,489 1,225 1,039 
Bituminous. 2 sss oa LLL 45,085 43,466 42,611 
II ³ ꝙ y 8 335 274 438 
J ⁰—ðið,;%½ñr?iD ; t ꝛo mm ³ 46,909 44,965 44,088 
Coke: 
Metallurgical. ______________________._-_____--- eee eee 26,136 31,013 36,374 
Gashouse__.______________________ x „ 4, 470 5.009 4, 778 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS— Continued 
Fuel briquets, all grades... 2.222.222 2222 L LL LLL. L LaL LLL L2 l2-l- 3,802 9,241 2,978 
Gas, natural: 
Gross production million cubic feet. 12,617 77,890 83,311 
Marketed e eS Nice peel m ecd ME do 71,077 76,173 * 82,682 
Natural gas liquids: 
Natural gas oline thousand 42-gallon barrels.. 33 85 33 
Liquefied natural gas „„ do.... 559 539 NA 
Liquefied petroleum gas (from natural gas): 
From field plantnnn 2 2222-2 L 2L Lll 2 lll 22.2. -- do.... 138 127 120 
From petrochemical plant do- 24,861 33,338 NA 
Pesbeil. c q d:: y x Me ed 70 70 70 
Petroleum: 
! ß VEL der thousand 42-gallon barrels. . 5,490 5,538 5,656 
Refinery products: 
Gasoline: 
AVIBUION ß ñ ial ee eo is 548 532 496 
GE ˙“n1àAàA]A. iu dec Leu k 8 do.... 102, 573 115, 709 130,892 
J!!!! ͤſ Ned Le LAU ede do.... 18,726 21,061 15,074 
r! ³o· A ka Sa oP ey ene c do.... 65,919 81,216 110,053 
Distillate fuel oil. 2... 2222222 eee eee do.... 97,630 115,714 136,012 
Residual eis 8 do.... 429,481 515,072 578,982 
Ft ⅛ om z esu do 10,690 12,881 15,104 
Other: l 
Asphalt and bitumen do.... 15,114 17,396 21,703 
Liquefied petroleum gas. ....... 2 222222222 ---- do.... 29,256 82,832 .99,807 
NaphilB-. o oe desc pmo Oe ceres do.... 81,696 107,864 137, 500 
Ff... ⅛ð v 8 do- 778 913 „0 
Petroleum coke... enn do.... 448 462 914 
Refinery fuel and losses do 21.799 42,311 44,341 
7/ͤ»ÄÜ ⁵² Ag AA E 8 do.... 874,658 1,063,963 1,231,936 


e Estimate. » Preliminary. Revised. NA Not available. 

! Includes (but not limited to) ferromolybdenum, ferrotungsten, and ferrovanadium. 

2 Includes aplite as follows, in thousand tons 1968-351; 1969-428; 1970-479; and saba as follows in thousand 
tons: 1968-5; 1969-8; 1970-10. 

3 Year ended June 30 of that stated. 

4 Includes a quantity of byproduct sulfur recovered from sulfide ores as well as sulfur content of sulfur ores. 

5 Includes a small amount of natural coke. 

6 Includes gas reinjected, if any. 


See footnotes at end of table. 
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TRADE 
Overall commodity trade amounted to 
aa Imports 1968 1969 1970 
an alltime-high of $38,199 million in 1970. á 
Of this total, exports came to $19,318 mil- wo EA 
lion and imports to $18,881 million. Min- Ton ore 834 969 1,208 
4 : 115 CFaD-. olores 158 209 341 
eral imports in 1970 were $8,381 million Other men 246 293 276 
and mineral exports were $3,468 million. DIE p 
res and concen- 
The United States was Japan’s largest trad- 5 584 715 1,053 
ing partner in both overall and mineral Metal 2 752 1,034 1,105 
trade. Summaries of mineral exports and Total. 2.514 3 160 3 983 
imports during 1968-70 were as follows in " 
in! | onmetals: 
million dollars: Fertilizer materii 122 un 122 
lern 
Exports 1968 1969 1970 Total !.. SERERE 371 403 488 
Metals: : 
Iron and steel. 1,7315 2,172 2,850 Mineral fuels and related | 
Othe 195 231 298 materials: 
. Coal and coke....... 524 679 1,016 
etroleum: 
Total . 1.910 2,408 3,148 Crude... 1,685 1,907 2,296 
Nonmetaia ó nery products 
Ael 8 3 5 27 
Cement 27 30 29 
Fertilizer materials 170 138 130 
Otero 90 116 107 Totali deos LOIS 3,047 3,910 
Total P 287 284 266 Grand total —— = = — 5,623 6,610 8,381 
. Mineral fuels aad related E All commodities. ``... 12,987 15,024 18,881 
materials: 1 Includes alumina. 
P 5 29 47 42 2 Includes some oxides and other chemicals. 
Other 8 8 12 
Total 37 55 54 
Grand total. ...... 2,234 2,742 3,468 
All commodities____._..- 12,972 15,990 19,318 
Table 2.—Japan: Exports of mineral commodities } 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 Principal destinations, 1969 
METALS 
Aluminum: 
Bauxite and concentrate tons.. 830 145 110 All to Taiwan. 
Oxide and hydroxide. ............. 29 118 126 o pue 71; Republic of Korea 23; 
ailan 
Fused alumina. ............ tons.. 1,551 2,216 3,284 republic of Korea 1,081; Taiwan 736; 
ong Kong 216. 
Metal including alloys, all forms r 37 45 54 uana States 13; Hong Kong 4; South 
ietnam 4. 
Arsenic, trioxide, pentoxide, and acids 
tons.. 64 6 8 India 5; Thailand 1. 
Bismuth including alloys, all forms 
ione 391 261 290 Brio god 5 Kingdom 61; 
ni ates 
Cadmium including alloys, all forms 
do 1 709 772 945 Netherlands 391; Belgium 97: United 
Kingdom 74. 
Chromium: 
Chrom ite do- 1 x en 
Oxides and hydroxides. ..... do 2,786 3,154 3,569 arr rios Men Republic of Korea 
: Taiwan : 
Cobalt, oxides and hydroxides. ... do 1 3 5 Mainly to Republic of Korea. 
Columbium and tantalum, tantalum 
do.... ae 1 2 NA. 
Copper: 
Ore and concentrate do.... 8,819 - as 
Metal including alloys, all forms r 54 53 86 United States 14; mainland China 10; 


Taiwan 7. 
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Exports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


1968 


1969 


1970 


Principal destinations, 1969 


METALS—Continued 
Iron and steel: 


Ore and concentrate tons.. 
Roasted pyr ite do 
Metal: 

SCC / o·» A i udi do 


Pig iron ineluding east iron 


O. 
Sponge iron, powder and shot 
do- 


Ferroalloys: 
Ferromanganesee 
Others Lir 

Steel, primary forms 

Semimanufactures: 

Bars, rods, angles, shapes, 
and sections 

Plates and sheets, uncoated 

Tinned plates and sheets. . 


Other coated plates and 


Tubes, pipes, and fittings. . 


Rails and accessories 


tons.. 
Metal including alloys, all forms 
Magnesium including alloys, all forms 


tons.. 
Manganese: 
Ore and concentrates do.... 
Gi.... ĩðäAĩ ⁰ udces des 
Mercury............- 76-pound flasks. . 
Molybdenum including alloys, all forms 
tons.. 
Nickel: 
Ores and concentrates do.... 
Metal all form do.... 
Phosphorus, elemental (red) do.... 


Platinum group: 
Waste and sweepings (including sil- 
ver waste and sweepings). .do..... 
Metal...... thousand troy ounces... 


Selenium, elemental............. tons.. 


Silver including alloys 
thousand troy ounces.. 


Oxides. . ...........-.- long tons 


Metal including alloys, all perme 
Occ 


Titanium: 
Oxides (rutile and others) 
Metal including alloys, all forms 
tons.. 


See footnotes at end of table. 


43,672 


458 


35 
13,471 


6 5 
150 12,794 
80,368 82, 804 


730 
5,778 


11 
12 


4,695 


37 
5,022 


All to Taiwan. 
All to Philippines. 


Republic of Korea £61,883; "Taiwan 
61. 


Republic of Korea 610; Taiwan 70. 


United States 1,299; Hong Kong 1,063; 
Australia 1,033. 


United States 6; Australia 3. 

United States 5; Australia 1; Nether- 
lands 1. 

United States 474; Republic of Korea 
811; Spain 177. 


United States 1,027; mainland China 
289; Thailand 120. 

United States 1,943; mainland China 
509; Philippines 458. 

United States 168; mainland China 38; 
Taiwan 37. 


United States 512; mainland China 52; 
Italy 42. 
Uno States 104; Thailand 53; Canada 


: ad 

United States 282; Thailand 24; In- 
donesia 22. 

United States 754; mainland China 291; 
Iran 226. 

Bepune of Korea 21; Taiwan 15; 


e 6. 
Mainly to the United States. 


Taiwan 65; Singapore 20; Cambodia 9. 
Mainly to Republic of Korea. 


Mainland China 441; West Germany 
150; Australia 100. 


Pakistan 705; Hong Kong 427; Repub- 
lic of Korea 264. 

United Kingdom 3; Hong Kong 2; 
France 2. 

Taiwan 303; North Korea 290; Republic 
of Korea 247. 


Taiwan 13; West Germany 3. 
Netherlands 124; Thailand 71; Republic 


of South Africa 50. 
India 278; United States 220; Pakistan 
32. 


Mainland China 20; United States 20; 
West Germany 9. 

United Kingdom 6; United States 4; 
West Germany 4. 

United Kingdom 1,224. 


Spain 7; Republic of Korea 2; United 
States 2. 


Taiwan 357; Thailand 82; Hong Kong 
60. 


United States 16; U.S.S.R. 4; Taiwan 3. 
vate States 3,610; United Kingdom 
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Table 2.—Japan: Exports of mineral commodities 1—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 Principal destinations, 1969 


METALS Cont inued 
Tungsten including alloys, all forms 


tons 23 34 51 West Germany 12; U.S. S. R. 11. 
Uranium and thorium, oxides, including 
2e earth oxides. ............ do.... 5 59 97 United Kingdom 54; West Germany 2. 
inc: 
Ore and concentrate do 2 50 -. All to Republic of Korea. 
Nide oot do.... 1,863 2,588 726 United States 948; Taiwan 326; Philip- 


pines 294. 
Metal including alloys, all forms 
do.... 90 r 101 80 United States 47; Philippines 10; main- 
land China 7. 
Other: 
Ore and concentrate: 
Of titanium, molybdenum, tan- 
talum, vanadium, and zir- 


CONIUM cu rens do.... 14 90 53 All to Republic of Korea. 
Of base metals n.e.s_____do___- 53 6 122 Thailand 5. 
Ash and residues, containing non- 
ferrous metals do.... 325 1,849 3,489 United Kingdom 605; Belgium 600. 
Oxides, hydroxides, and peroxides 
of metals n. e. s do. 1.003 1.651 2,045 United States 597; Netherlands 170; 


Republic of Korea 142. 
Metals including alloys, all forms: 
Phosphorus and other metal- 


isses.. tento: do.... 47 338 261 India 154; Australia 104; Taiwan 39. 
Alkali, alkaline-earth, and rare- 
earth metals do 13 63 149 Canada 21; United States 17; Republic 
of Korea 16. 
Pyrophoric alloys....... do.... 158 140 114 Hong Kong 27; Singapore 25; United 
States 21. 


Base metals including alloys, 
all forms n. e.s do 3.581 3.025 6.672 United States 643; West Germany 621; 
Netherlands 521. 
NONMETALS 
Abrasives, natural n.e.s.: 
Pumice, emery, natural corundum, 


etc.: 
Emery............-.... tons.. 909 807 672 Taiwan 393; Thailand 177; Republic of 
Korea 145. 
Natural abrasives . do. 1.608 2.200 4.253 Ryukyu 1,975; U.S.S.R. 85. 


Dust and powder of precious 
and semiprecious stones 
thousand carats.. 1 761 824 410 United States 724; United Kingdom 98. 
Grinding and polishing wheels 


and stones tons.. 1,980 2,546 2.800 United 1 460; Thailand 183; Tai- 
wan . 
As bestos do 192 1,471 169 Republic of Korea 1, 270; Taiwan 142. 
Barytes and witherite__________-_ do.... 2,943 3,502 -. Indonesia 3,499. 
Boron materials, boric acid and oxide 
do.... 32 64 61 Taiwan 29; Ryukyu 14; Republic of 
Korea 12. 
Cement r 1,908 2,134 2.112 Indonesia 331; Saudi Arabia 306; 
Kuwait 306. 
Chalk. uota Ste er a tons 4.781 2,360 700 Hong Kong 1,336; Malaysia 400; Cey- 
on 200. 


Clays and products (including all re- 
fractory brick): 


Crude n. e.. do.... 30,585 41,768 63,719 Taiwan 12,277; Philippines 10,517; Re- 
public of Korea 3,614. 
Produets*. 2 2 eco do....137.974 135.344 135.885 United States 35,829; Thailand 14,199; 
Republic of Korea T, 960. 
Cryolite and chiolite._._________ do.... ru 49 300 All to the United States. 
Diamond: 
Gem not set or strung. .. .carats.. 3,015 325 330 Mainly to Hong Kong. 
Industrial. thousand carats 77 118 80 United Kingdom 83; “United States 23. 
Diatomite and other infusorial earths 
tons 773 2,007 1,021 Cuba 934; Malaysia 371; Thailand 177. 
Feldspar and fluorspp ar .do.... 3.517 10,617 4.968 Taiwan 4,575; U.S. S. R. 2,625; Republic 
of Korea 2, 000. 
Fertilizer materials: 
Manufactured: 
Nitrogenous 3____._.._____....- 1,614 1,112 1,147 Mainland China 628; Taiwan 109; Re- 
public of Korea 90. 
OUNCE as ee Shee re aoe he 222 r 223 228 Thailand 113; Ryukyu 33; India 20. 
Ammonia.................. tons.. 38,284 11.667 291,812 Philippines 10, 751; Hong Kong 573. 
5 %%%!!! 8 do.... 21,001 960 758 Thailand 580; Burma 111. 
1 and plaster s 14 17 28 Singapore 7; Taiwan 5; Ryukyu 2. 
PH ERR tons 3,003 3,581 4,653 United States 1,590; West Germany 506; 
United Kingdom 349. 
MING 5 loni uA ue ete) secre ad do . 2.739 8.688 5,904 South Vietnam 6,638; Ryukyu 1,147. 


See footnotes at end of table. 


446 


MINERALS YEARBOOK, 1970 


Exports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Table 2.—Japan: 
Commodity 1968 
NONMETALS— Continued 
Magnes ite tons.... 10,749 
Mica Lo vndc 8 do.... 163 
Pigments, mineral including processed 
iron oxide ss tons 704 
Precious and semiprecious stones, except 
diamonds_________- thousand carats.. 57,521 
Salt and brines____.___-_._-_--~- tons 398 
Sodium and potassium compounds n. e. s. 128 
Stone, sand and gravel: 
Dimension stone 8 
Dolomite chiefly refractory grade... 8 
Gravel and crushed rock... tons.. 1,146 
Limestone (except 5 CMT 702 
Quartz and quartzite ons 78 
Sand (excluding metal 3 EHE 4 
Sulfur: 
Elemental, all forme 26 
Sulfur diox idee tons 28 
Sulfuric acid 2 
Tale and steatite tons 895 
Other n. e. s.: 
i eee eei 4 
Slag, dross, and similar waste, not 

metal fig. eade 24 
Oxides, hydroxides, and peroxides of 

magnesium, strontium, and bar- 

r ee ee ee ae 22 
Fluorine and bromine tons.. 2 
Building materials of asphalt, as- 

bestos, fiber, cement, and unfired 

nonmetals n. e.ss 31 
MINERAL FUELS AND RELATED 

MATERIALS 
Asphalt and bitumen natural tons.. 75 
Carbon black 16 
Gas carbon kilograms- . 500 
Coal, all graces including briquets 32 
d E semicoke of coal, lignite, or of 85 
Gas, } 55 — ES 19 
Hydrogen and rare gases (helium, neon, 
E krypton, and xenon) tons 245 
Peat including peat briquets and litter 
do.... 30 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 17 
Refinery products: 
Nonbunker: 
Gasoline do....71,064 
Naphtha. ......... do.... r 70 


Kerosine and jet fuel oil 
do r 1, 519 


Distillate fuel oil. do 851 
Residual fuel oil. do 41 
Lubricants do.... 71,110 
Bitumen do 1794 
Other. do... 1482 
Bunker: 

Kerosine and jet fuel 

do. 6,451 
Distillate fuel oil... do 7,058 


Residual fuel oil... do... 78,878 
do 162 


r Revised. NA Not available. 


1969 


191 

142 
1,080 
102,395 


1,305 
214 


1970 


742 

80 
1.482 
63,101 


344 
207 


204 


275 
2,231 


1,043 
1,042 


Principal destinations, 1969 


Mainly to Ryukyu and Philippines. 
Taiwan 88; Thailand 18; Republic of 
Korea 12. 


Taiwan 743; United States 126. 


United States 29,920; Hong Kong 
24,420; Republic of Korea 14,953. 
United States 1,131. 


Australia 149; U.S.S.R. 28; Indonesia 
10. 


Republic of Korea 1; Italy 1. 
Philippines 2; Ryukyu 1. 
Republic of Korea 2,316. 
Australia 470; Hong Kong 349. 
Thailand 85; Taiwan 26. 
Philippines 5; Hong Kong 2. 


Taiwan 24; Republic of Korea 5. 
Australia 60; Taiwan 6; Thailand 5. 
Mainly to Hong Kong and Indonesia. 
Ryukyu 103; Philippines 108. 


Singapore 4; Taiwan 2; Hong Kong 2. 
Ryukyu 3; Philippines 1. 


Australia 22; United States 17. 
North Vietnam 1; Republic of Korea 1. 


United States 24; Ryukyu 2; Thailand 
1. 


All to Republic of Korea. 

Taiwan 4; Thailand 3; Singapore 2. 
All to Phili ip ines. 

Republic of Korea 15; Ceylon 7. 


Republic of Korea 64; Phili 
Ryukyu 11; Hong Kong 7; 


ines 9, 
aiwan 2. 


Taiwan 27; Pakistan 26; Philippines 25. 
All to Taiwan. 


All to Republic of Korea. 
Australia 246; Guam 148; R 


Singapore 94; Ryukyu 28; 
Pn States 1,537; India 873; Ceylon 
6 


kyu 76. 
aiwan 13. 


Hong Kong 347; Singapore 188; Guam 
54. 


United States 3; West Germany 3. 

Singapore 493; Republic of Korea 487; 
Taiwan 205. 

Indonesia 728; U.S.S.R. 241; Cambodia 


67. 
Taiwan 271; Republic of Korea 230; 
Ryukyu 91. 


1 Excludes exports under Japanese-United States Mutual Defense Agreement or for account of U.S. Military 


Forces. 


2 Excludes mosaic tile valued at (thousand yen): 1968, 13,121,800; 1969, 19,308,846; 1970, 13,461,658. 
3 Excludes exports of following amounts of urea containing more than 45 percent nitrogen: 1968, 1 ,443,736 
tons, 1969, 1,400,601 tons; and 1970, 1,416,665 tons. 


From supplementary trade data. 
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Table 3.—Japan: Imports of mineral commodities 1 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrate 2,450 3,122 9,660 Australia 1,558; Indonesia 768; 
Malaysia 669. 
Oxide and hydroxides........... r 179 223 951 Australia 220. 
Metal including alloys: 
Serd sd 24 19 11 United States 10; Australia 2. 
Unwrought...............- 169 r 314 258 Canada 127; United States 90; 
U.S.S.R. 37. 
Semimanufactur es 4 5 3 United States 8; Romania 1. 
Antimony: 
Ore and concentrate tons 8,074 12,657 17,344 Bolivia 7,924; mainland China 


2,845; Republic of South Africa 


Metal including alloys, all rms 


0...- 63 5 20 Mainly from Yugoslavia. 
Arsenic: 
Natural sulfides_________- do.... 74 50 57 All from mainland China. 
Trioxide, pentoxide, and acids 
do.... 3,419 2,638 933 France 1,179; mainland China 570; 
U.S.S.R. 493. 
Bismuth including alloys, all forms 
do.... 3 37 32 United States 31; United Kingdom 
3. 
Cadmium including alloys, all forms 
do 18 9 -. Mainly from North Korea. 
Chromium: 
Ore and concentrate 636 733 1,150 Republic of South Ti 246; 
India 159; U.S.S.R. 
Oxide and hydrox ide tons.. 246 262 520 West Germany 235; United States 
27. 
Cobalt: 
Oxides and hydrox ide do 497 561 729 Belgium 532; Canada 21. 
Metal including alloys, all forms 
do.... 1,974 4,231 4,638 Congo (Kinshasa) 3,438; Congo 


(Brazzaville) 359. 
Columbium and tantalum, tantalum: 


Ore and concentrate do 124 108 115 bé. Germany 58; Mozambique 
Metal including alloys, all forms 
do.... 14 22 43 United States 18. 
Copper: 
Ore and concentrate 1,061 1,120 1,565 PRP pines 485; Canada 370; Peru 
2. 
Ma ZæœZ◻Mblnln uos 24 31 24 New Caledonia 12; Chile 12. 
Metal including alloys 
/ ³ AA 58 50 66 United States 24; Hong Kong 7: 
. Canada 5. 
Unwrought. ............... 292 r 361 818 Zambia 190; Chile 47; United 
States 21. 
Semimanufactures 2 5 2 Australia 2; United States 1; 
Mexico 1 
Germanium: 
Di oxide kilograms.. 12,850 24,345 26,013 Belgium 21,225; Italy 2,920. 
Metal including alloys, all Moria 
do.... 47 1,587 706 Belgium 1,574. 


Iron and steel: 
Ore and concentrate (including 


roasted pyrites).............. 68,164  Ár83,247 102,090 Australia 23,235; India 13,633; 
Peru 8,623. 
Metal: 
DSCPAD.z siepe rd 3,948 4,878 5,793 United States 3,684; Australia 521. 
Pig iron including cast iron 4,456 3,577 2,854 Republic of South Africa 683; India 
583; U.S.S.R. 545. 
Sponge iron, powder and shot 42 46 41 North Korea 34; Sweden 10. 
Ferroallo ys 63 85 149 Republic of South Africa 35; India 
28; Norway 17. 
Steel primary forms 97 106 80 Australia 85; North Korea 12. 
Semimanufactures 18 37 38 Bulgaria 10; United States 9; 
Austria 7 
Lead: : 
Ore and concentrate 144 180 210 Peru 56; Canada 48; Australia 42. 
Oxides... cee eee tons 22 30 75 United Kingdom 21; United States 
9. 
Metal including alloys: 
SGlüD. nacta do.... 780 2,013 2,639 Ryukyu 1,025; South Vietnam 977. 
Unwrou ght 12 8 2 Australia 2; Zambia 1; Canada 1. 
Semimanufactures. .. tons 4 22 38 United States 19; West Germany 2. 


See footnotes at end of table. 
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Imports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


Magnesium including alloys, all forms 
tons.. 
Manganese ore and concentrate 2 


Mercury 76-pound flasks.. 
Molybdenum: 
Ore and concentrate tons 
Triox ide do 
Metal including alloys, all forme 
0.... 
Nickel: 


Ore and concentrate 


terials 


Metal including alloys, all oime 
9 


Platinum group including alloys: 
Platinum. thousand troy ounces. . 


Palladium do 
Rare earth: 

Oxides and crude chlorides tons. . 

Metals (yttrium and oo 


0 
Selenium, elemental. ..... kilograms. . 
Siliſo n tons 
Silver: 

Ore and concentrate do 


Metal including alloys, all forms 
thousand troy ounces. . 


Tellurium............... kilograms. . 
Tin: 
Ore and concentrate. long tons 
Metal including alloys, all forms 


do.... 
Titanium: 
Ore and concentrate do.... 
Oxides (includes slag). . ...tons.. 
Tungsten: 
Ore and concentrate do.... 


Metal including alloys, all 5 
O.. 


Uranium and thorium: 
Ore and concentrate do. 
Oxides (compounds of thorium or 
uranium depleted in U-235) 
kilograms.. 


Metals including alloys, all forms 
do.... 


Vanadium, pentoxide. ..... ..tons 


Zinc: 
Ore and concentrate 


Oxide... ---------- kilograms. . 


Metal including alloys, all forms. . 
Zirconium ore and concentrate (in- 
cluding zircon sand)......... tons 


See footnotes at end of table. 


1968 


r 26,070 


600 
2,039 


1 
6,842 
2,896 


3,131 


r 12,308 


99 
1,102 


r 20,266 


364 
5,694 


2,881 


44 


22 


6,370 


5,277 
1,213 


857 
98,299 
9 


58,369 


1969 


102 
2,025 


25,573 


12,287 
112 


106 


3,395 


17 
1,328 


8,327 


278 
492 
2,772 


T 
3,377 
4,744 


10,266 


10,460 
122 
22 


r 25,065 


410 
4,192 


4,865 


67 


847 


152,911 


8 


62 , 106 


1970 


2,280 
2,584 
36,103 
15,121 
457 
144 
4,670 


18 
1,425 


12,949 


465 
633 
2,420 


(3) 
5 , 848 
4,285 


5,840 


13,282 
4,101 
245 
26,468 
588 
6.155 


6,160 
125 
50 


83.407 


2,745 
2.807 


973 


383,097 


22 


94,275 


Principal sources, 1969 


United States 101. 

India 672; Republic of South Africa 
600; Australia 416. 

Mexico 11,411; Italy 5,529; Yugo- 
slavia 2,347. 


United States 7,974; Canada 3,077. 
United States 111. 


West Germany 81; Netherlands 11; 
United States 10. 


b Caledonia 3,077; Indonesia 


New Caledonia 7; Canada 5. 
eee Kingdom 527; United States 


U.S.S.R. 4,182; Canada 1,403; Nor- 
way 744. 


U.S.S.R. 132; United Kingdom 80; 
West Germany 33. 
U.S.S.R. 440; United Kingdom 42. 


India 1,905; Brazil 703. 


United States 5; West Germany 2. 
United States, 2,297; Mexico 1,000. 


Yugoslavia 2,278; Switzerland 


a of Korea 10,036; Chile 


United States 4,022; Peru 3,640; 
Australia 1,523. 
All from the United States. 


Indonesia 20. 
Malaysia 23,864; Thailand 1,186. 


Anala 156; Malaysia 131; Cey- 

on 73. 

United Kingdom 2,108; Australia 
1,100; West Germany 458. 


Republic of Korea 1,328; United 
tates 1,006; Peru 534. 


West Germany 48; France 13; 
United States 3. 


Ceylon 101; Australia 10. 


Australia 24,846; United States 
9,338. 


All from the United States. 

Republic of South Africa 1,228; 
West Germany 434; United 
States 343. 


Peru 361; Australia 151; Canada 
123. 
paiman: 73,320; West Germany 
00. ‘ 


North Korea 5; Canada 2. 


Australia 56,559; India 3,000. 
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Imports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 Principal sources, 1969 
METALS—Continued 
Other: 
Ore and concentrate n.e.s.: 
O metals (including 
niobium).......... tons... 2,428 3,678 3,332 Australia 1,908; Nigeria 1,045. 
Ash and residue containing 
nonferrous metals. do 15,178 18,176 15,941 India 4,505; United States 2,574; 
Australia 2,359. 
Oxides, hydroxides, and peroxides 
of metals n.e.s.* ... do 1.721 1,140 1,509 va States 818; West Germany 
194. 
Metals: | 
Metalloids 55. do- 1, 530 2, 260 2,835 United States 1,503; U. S. S. R. 757. 
Alkali and alkaline-earth 
metals 3. do 65 467 602 United Kingdom 430; U.S. S. R. 20. 
Pyrophoric alloys (ferrocer- 
ium). es secs do.. 8 17 13 Austria 8; Australia 5; France 2. 
Base metals including alloys, 
all forms n.e.8.7..... do 359 402 761 U.S.S.R. 280; United States 75. 
NONMETALS 
Abrasives, natural, except diamond 
n.e.8.: 
, 4,224 5,049 4,347 Italy 2,119; United States 1,940. 
Grinding and polishing ced 
and stones 33. do.... 147 210 246 um States 84; United Kingdom 
Asbestos 199 237 298 Canada 118; Republic of South 
Africa 80. 
Barite and wither ite 6 29 29 Mainland China 16; India 12. 
Boron materials: 
Crude, natural borates 12 22 28 "Turkey 18. 
Oxide and acid................. 11 14 15 aes States 10; mainland China 
Semen Sc ee ae 2 2 3 United States 1. 
Clays and products: 
Crude n.e.s.: 
n 124 137 243 W States 78; Republic of Korea 
6. 
Kyanite, andalusite, and sil- 
liman ite 31 35 39 a of South Africa 21; India 
Other 220 230 351 United States 86; Republic of South 
Africa 57; mainland China 44. 
Products: 
Refractory (including non- 
clay bricks) tons.. 9,548 6,874 6,852 he ds Prale 5,880; United King- 
om 
Nonrefractory....... do.... 105 455 2,273 United States 236; Republic of 
Korea 130. 
e ole et 8 9 9 Denmark 7; Greenland 1. 
Diamon 
Gem not set or strung 
thousand carats. . 324 591 266 xn 421 Belgium 68; United 
tates 2 
Industrial stones do 753 651 772 United States 184; United King- 
dom 176; Belgium 144. 
Powder and dust do- 3,499 4,936 5,446 United States 3,099; United King- 
dom 888; Ireland 565. 
Diatomaceous earth........... tons.. 964 1,487 2,944 United States 1,456. 
Feldspar. ..................- do... . 11,274 10,355 5.915 Canada 6,009; Republic of Korea 
1,870; mainland China 1,500. 
Fertilizer materials: 
Crude: 
Nitrogenous (natural sodium 
nitratꝛ .. 2. ....-. 15 15 15 All from Chile. 
Phosphatic................ 8,417 2,964 3,125 United States 1,967; Morocco 430; 
Nauru 230. 
Other (guana)....... tons... 123 1,062 63 Mainly from Peru. 
Manufactured: 
Nitrogenous. .............- 9 13 11 Chile 10; Norway 3. 
Phosphatic. ............... 19 17 13 All from the United States. 
Potassic..................- 1,318 1,361 1.333 Canada 546; United States 359; 
U.S.S.R. 192. 
Other including mixed 30 30 49 Mainly from the United States. 
FIUOPSDaP. ⁵ð 8 494 522 521 Thailand 255; mainland China 122; 
Republic of South Africa 69. 
Graphite, naturalaaaaaallMkl 63 58 77 Republic of Flores 42; North Korea 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 Principal sources, 1969 
NONMETALS— Continued 
Gypsum and plas ters 57 61 77 Morocco 54; United States 4. 
agnesite_------------------------ 25 27 59 North Korea 19; mainland China 5. 
Mica, all form 18 7 11 India 4; Republic of Korea 2. 
Pigments, mineral, including po 
iron oxides. ...............- tons 1.228 1,689 2,546 Ar 1,278; United States 


Precious and semiprecious stones, ex- 
cept diamond: 


Natural thousand carats . 2, 271, 261 3, 615, 186 4,493,513 Brazil 2, 623, 237; Republic of South 
Africa 871,655; United States 
120,753. 
Manufactured do 9,875 21,194 45,390 MUS States 17,723; Switzerland 
yrite (gross weight)... )))) NS 55 184 Philippines 36; Canada 19. 
Salt (excluding brines) FFC 5, 023 5, 657 6,490 Mexico 2 346: mainland China 


1.022; Australia 756. 
Sodium and potassium compounds, 
n. e. s.: 


Caustic soda tons 1 61 5,757 Mainly from West Germany. 
Caustic potash, sodium peroxide 
do.... 10 15 40 Sweden 10. 


Stone, sand and gravel: 
Dimension stone 59 71 115 Republic of South Africa 30; Swe- 
en 18; Italy 5. 
Dolomite including agglomerated 


dolomite. .................. 11 17 27 Mainly from Republic of Korea. 
Gravel and crushed rock 2b 18 24 France 7; Republic of Korea 6; 
mainland China 4. 
Quartz and quartzite............ 97 152 208 Republic of Korea 137; North 
: orea 5; mainland China 4. 
Sand excluding metal bearing 109 122 186 Australia 101; South Vietnam 13; 


Republic of Korea 5. 
Sulfur, colloidal, sublimed or precipi- 


Uinted.. i-o ecce es kilograms. - 8,369 23,089 44,224 United 75 20,864; West Ger- 
l man 
Tale, steatite, soapstone, pyrophyllite. 127 155 158 ir tar ic of Korea 50; mainland 
hina 48; North Korea 25. 
Other nonmetals n. e. s.: 
Crude: 
Meerschaum, amber, jet 
kilograms.. 220 205 100 U.S.S.R. 200. 
Other. coches meu EE 84 107 137 Philippines 45; Ryukyu 17; Repub- 


lic of South Africa 13. 
Slag, dross, and similar waste, and 
ash, including kelp, not metal 
bearing REM D antes ĩͤ RECEN 182 157 137 India 73; Republic of Korea 42; 
North Korea 25. 
Oxides, hydroxides, and peroxides 
of magnesium, strontium, and 


barium „tons 179 404 224 United States 343; France 43; West 
erman 
Bfomine and iodine.. seeks’ Fae x Es 60,416 124,800 Mainly from Israel. 


Fluor ine do. 68 34 53 All from the United States. 
Building materials of asphalt, as- 
bestos-cement, cellulose fi t, as- 


cement, or the like tons.. 542 2,793 4,587 8 2. 1290 ; Belgium 284; United 
tates 1 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 8 3 8 All from the United States. 
Carbon black. .........-.........-- 5 8 5 Mainly from the United States. 
Coal and briquets: 
Anthracite. ..............-..-.. 1,457 1,301 1,405 Republic of South Africa 321; 
North Vietnam 252; Republic of 
Korea 227. 
Bituminous: 
Heavy coking coal less than 8 
percent ash. ............- 16,958 19,794 21,838 United States 15,975; Australia 


1,904; Poland 988. 
Heavy coking coal more than 


8 percent ag 6,817 10,417 16,960 Australia 7,246; U.S.S.R. 1,287; 
United States 879. 
Other coking coal 7,198 9,650 9,970 Australia: 6,394; one States 
| | 2,209; U. S.S.R. 84 
Lignite and lignite briquets r16 26 14 All from Australia. 
Coke and semicoke. aa 235 173 146 Australia 120; United States 45. 


Ses footnotes at end of table. 
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Table 3.— Japan: Imports of mineral commodities 1—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 Principal sources, 1969 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Gas, hydrocarbon (liquefied natural 
gas) thousand 42-gallon barrels. . Be r 619 10,008 All from the United States. 


Hydrogen, helium, and rare gases 
kilograms.. 34,508 59,445 11,859 United States 50,204; Canada 8,391. 
Peat including peat briquets and li litter 
tons.. 381 448 547 United Kingdom 301; Denmark 
117. 


Petroleum: 
Crude and partly refined: 


rude 
thousand 42-gallon barrels.. 7 780,211 7:7963,484 1,142,173 Iran 445,001; Saudi Arabia 139,637; 
Indonesia 105,542. 
Partly refined do 799,284 89,623 97,597 Saudi Arabia 45,795; Saudi Arabia- 
Kuwait Neutral zone 30,339; 
Kuwait 7,291. 
Refinery products: 


Naphtha. ................- r19,862 128,321 41,317 Rem 55 Saudi Arabia 7,000; 
ndia 3,200. 

Kerosine and jet fuel. do 11.117 1,541 2,103 Singapore 1,270; United States 250. 

Distillate fuel oil do r18,782 1 12,008 15,713 Netherlands-West Indies 3, 819; 
Kuwait 2,912; Venezuela 2,317. 

Residual fuel oil do 1 90,927 096,609 142,857 Singapore 20,486; Indonesia 18,384; 
Kuwait 14,145. 

Lubricants. |. . do 473,220 r 2, 863 2,339 United States 2,452. 

Liquefied petroleum gas 

do.... 120,570 125,942 31,660 Kuwait 12,251; Saudi Arabia 

10,103; Canada 2,839. 

Petroleum oke do 79,654 110, 697 14,150 United States 9,441. 

Other do.... 11,097 r 5, 740 313 United States 5, 668. 

r Revised. 


. 1 Excludes imports under Japanese-United States Mutual Defense Agreement or for account of U.S. Military 
orces. 

2 Includes Var manganese and manganese dioxide. 

3 Less than V4 unit 

* Includes lithium hydroxide, beryllium oxide, mercury oxide, antimony trioxide, cupreous oxide, and nickel 
oxide, i aorin bases and metallic oxides, hydroxides and peroxides, n.e.s., and silicon dioxides. 

Includes Ren coal boron, and arsenic. 

* Includes lithium, sod ium, alkali-metals, n.e.s., and alkaline-earth metals. 

? Includes base metals, scrap of indium, germanium, or their alloys and scrap of base metals. 

8 Excludes eutting and grindin wheels of agglomerated diamonds valued at: 1968, 90,266,000 Yens; and 
1969, 117,609,000 Yens. (Included in total value). 


3 Japan Ministry of Finance. Japan Exports and Imports, Commodity by Country, 1968, 1969, and 
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COMMODITY REVIEW 


METALS 


Aluminum.—Although 1970 production 
of primary aluminum increased by 30 per- 
cent over 1969 production, it was still 
short of meeting domestic demand. Japan's 
1970 imports of unwrought aluminum 
amounted to about 260,000 metric tons. In 
order to meet this increasing demand for 
aluminum, major producers are engaged in 
a dramatic 5-year plan to boost Japan's 
aluminum capacity from 1,009,500 metric 
tons to a planned capacity of 2,445,000 by 
1975. Planned capacities for individual 
Japanese aluminum producers were as fol- 
lows, in thousand metric tons: 


Annual capacity 
Company and location ———————— 
1970 1975 » 
Nippon Light Metal Co., Ltd.: 
Kambara.................-- 111.0 111 
Niigata No. 111 59.0 143 
Niigata No. ꝛe aon 100 
Tomakomai.................- 130.0 350 
Showa Denko Co., Ltd.: 
Kitak ata 43.0 43 
Omachi..— o EES 42.0 42 
Chiba No. 1............-.-.- 83.0 83 
Chiba No. 222 80.0 130 
ard NM NORMEN MERETUR NT 100 
Sumitomo Chemical Co., Ltd 
Kikumoto.............--.--- 30.0 30 
e es ct iac dE 50.0 50 
// ̃² 75.0 75 
e tere: 112.0 168 
Niihama..............-----. E 175 
mutuo Chemical Industries, 
td.: 
Naoetsu. ..............-.--- 157.0 157 
Sakaide______._..____-___--_- - 290 
x es Aluminum Industry Co., 
t 
Omuta.........-.-.-.2.222-2- 87.5 150 
Showa Denko Co., Ltd. and Sumi- 
tomo Chemical Co., Ltd.: 
New Zealand III. Et 112 
Showa Denko Co., Ltd.: 
Northwest U.S. AA.. E 136 
Total... ome ASTE 1,009.5 2,445 


p 1 wad 
1 One-half of this plant to be shipped to Japan. 


The main addition to Japanese aluminum 
capacity during 1970 was that of the Nip- 
pon Light Metal Co., Ltd., which com- 
pleted construction of a  72,000-ton 
reduction facility at Hokkaido early in 
January 1971. The company had previously 
completed the construction of another 
58,000-ton facility at this location in Octo- 
ber so that the plant now has a total ca- 
pacity of 130,000 tons per year, making 
this the largest plant in Japan. Also dur- 
ing 1970 the Sumitomo Chemical Co., Ltd., 


started full-scale operations at their Toy- 
oma plant, which is rated at 56,000 tons of 
ingot per year. Sumitomo Chemical plans 
to increase the capacity of this plant to 
168,000 tons by March 1972. Finally, the 
Mitsui Aluminum Industry Co. Ltd. com- 
pleted the first stage of their production 
plant at Omuta. This plant is expected to 
produce 37,500 metric tons of primary alu- 
minum annually when full-scale operations 
are launched, probably sometime in 1972. 

For the development of overseas re- 
sources five aluminum smelters formally 
inaugurated their joint enterprise Alumi- 
num Resource Development Company on 
December 11, 1970. Capitalized at $280,000, 
this firm will develop bauxite, anthracite, 
and fluorite in Africa, Australia, Indonesia, 
and Latin America. As the first project, a 
survey team was sent to Ghana in January 
1971 to secure data for planning, mining, 
and refining in that country. 

This is the second Japanese survey team 
that has visited Ghana. The first survey 
team discovered deposits with nearly 380 
million metric tons of bauxite reserves. 
During early 1971 three aluminum produc- 
ers, Nippon Light Metal, Showa Denko, 
Co. Ltd. and Sumitomo Chemical Co. Ltd. 
sent a representative to the Fiji Islands to 
sign a development contract with that gov- 
ernment. At yearend 1970 five Japanese 
aluminum producers applied to the Gov- 
ernment of Okinawa for approval to estab- 
lish a joint company "Okinawa Aluminum 
Company." Capitalized at $300,000, this 
company is expected to commence con- 
struction of a plant in 1972. Plans call for 
50,000 tons per year by 1974, to be ex- 
panded eventually to 200,000 tons. Alumi- 
num Co. of America (Alcoa) previously 
had been granted approval to build a sim- 


ilar project in Okinawa but decided 
against it in May 1971. 
Three Japanese aluminum companies 


Sumitomo, Showa Denko and Nippon 
Light Metal were conducting negotiations 
with Indonesian representatives regarding 
the construction of a 200,000-metric-ton 
aluminum refinery at Yadan, North Suma- 
tra, Indonesia. 

Early in 1971 negotiations between Mit- 
subishi Chemical Industries Ltd. and Alcoa 
of the United States were in process re- 
garding the construction of a 
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50,000-metric-ton aluminum reduction 
plant in Singapore. 

Early in 1971 five Japanese aluminum 
smelters signed a contract with the 
U.S.S.R. for the importation of 50,000 me- 
tric tons of primary aluminum in 5 years 
beginning in 1971. 

In January 1971 the Japanese Govern- 
ment approved the application of the 
Swis Aluminum Company for establish- 
ment of a 100-percent owned subsidiary in 
Japan to be called AL SWISS Japan. The 
projected firm will be capitalized at $10 
million. 

Late in 1970 Mitsubishi Metal Mining 
Co. Ltd. announced plans for the produc- 
tion of aluminum cans to commence in 
April 1972. Annual production is set at 
150 million cans per year. For this produc- 
tion Mitsubishi Metal has signed a techni- 
cal agreement with Reynolds Metals Co. of 
the U.S. by which Mitsubishi will use Rey- 
nolds "Draw and Iron System" which is 
able to produce 200 to 250 cans per min- 
ute. 


Antimony.—Hibino Kinzoku, a major 
antimony metal producer and sole pur- 
chaser of mainland China antimony con- 
centrates, expected to export 2,500 tons of 
antimony during the first half of 1971. 
Japanese trading firms are currently nego- 
tiating sales contracts with European pur- 
chasers. 


Copper.—In the past decade Japanese 
demand for refined copper had grown 
sharply from approximately 250,000 metric 
tons in 1959 to nearly 900,000 tons in 1969, 
making Japan the world's second largest 
consumer of copper. Industry and govern- 
ment officials were forecasting a national 
demand for as much as 1.4 million tons by 
1975. 

Japan's importance in copper is such 
that if it maintains an average increase of 
10 percent per year in copper consump- 
tion, the international market could adjust 
in an orderly way to such a requirement. 
On the other hand, if the country overesti- 
mates local copper demand and secures too 
much in the way of concentrates for future 
delivery, there could clearly be far-reach- 
ing implications for the rest of the world. 

As of June 1970 copper smelters in 
Japan had an annual capacity of 831,000 
metric tons with breakdown by company 
and plant as follows, in thousand metric 
tons: 3 
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Annual 
capacity 
Company and facility ————————— 
March June 
1965 1970 
Nippon Mining Co., Ltd.: 
Saganosekl..................- 78 168 
Hitachi... souci m 48 72 
Mitsubishi Metal Mining Co., Ltd.: 
Naoshimpaaaaaa . rs 84 
GGCöÜĩÄ5öox ⁵ 68 84 
Sumitomo Metal Mining Co., Ltd.: 
Besshi-Niihama............... 70 120 
Mitsui Mining and Smelting Co., 
Ltd.: 
Takehara.................... 49 16 
Furukawa Electric Co., Ltd.: 
NAIERROS codo eno Sa onan 36 42 
Dowa Mining Co., Ltd.: 
Kosaka. 2 bike Bee IPLA 23 40 
Okay ama 11 11 
Toho Zine Co., Ltd.: 
Onahama No. 1 7 14 
Jointly owned: ! 
Onahama No. 2............... oe 120 
Total: seino fo tiic hc 390 831 


1 Mitsubishi Metal Mining Co., Ltd., Dowa Min- 
ing Co., Ltd., and Furukawa Electric Co., Ltd. 


In order to meet the smelting require- 
ments dictated by the growing flood of 
copper concentrates, Japanese industry is 
planning and executing massive increases 
in capacity. By 1972, for example, com- 
bined copper refining capacity of the nine 
operating companies will total over 1.1 
million tons per year. Japan has also 
strengthened its position as the world’s 
largest custom smelter of copper. In recent 
months, because of air pollution restric- 
tions, U.S. producers have been shipping 
more copper concentrates to Japan for 
smelting and refining on a toll basis. 

Japan's indigenous copper mining indus- 
try, though providing only a small propor- 
tion of the concentrates smelted, continued 
to be of some consequence. During 1970 
the Mitsubishi Metal Mining Co. discov- 
ered two additional copper veins at its Shi- 
mokawa mine in Kamikawa district, Hok- 
kaido. The new reserves have been initially 
estimated at 2 million tons of 2.7- 
to 6.8-percent ore, and this total proba- 
bly will be significantly increased as a re- 
sult of prospecting work being undertaken. 
Accordingly, Mitsubishi has decided to in- 
crease ore dressing capacity from 26,500 
tons of 2.3-percent ore per day to 28,000 
tons by 1971 and to 30,000 tons by May 
1972. With these recent discoveries the 
Shimokawa mine had total proven ore re- 
serves of 5 million tons as of yearend 1970, 
making it Japan's third largest copper 


3 American Metal Market. Sec. 2, v. 72, No. 242, 
Dec. 21, 1970, p. 22A. 


454 


mine after Dowa Mining Co.’s Matsumime 
and Uchinotai mines. 

Since Japan produced only about a sixth 
of the copper-in-concentrates fed to smelt- 
ers in 1970, the quest for overseas copper 
for immediate and future delivery has 
been a major aspect of the country's min- 
eral policy. Success here has contributed 
significantly to Japan's jump to third place 
as a world industrial power, after the 
United States and the U.S.S.R. In 1970 im- 
ports of copper concentrates and ores 
amounted to 1,565 million tons (with a 
copper content of about 400,000 tons). In 
addition there were landings of 313,000 
tons of blister and refined copper plus 
66,000 tons of scrap and alloy material. 
These imports, together with domestically 
mined copper (about 124,000 tons in 1970) 
and locally recovered scrap, roughly 
matched the demand. 

Japan's efforts to secure long-term sup- 
plies of copper concentrates from abroad 
have only just begun to bear fruit. In 1970 
the country obtained about 300,000 tons of 
mine copper (or copper-in-concentrates) 
from already developed sources under 
long-term contracts, with the tonnage ex- 
pected to drop to 250,000 tons in a few 
years. In addition, however, there was a 
supplementary tonnage from new mines 
and expansion projects totaling 52,000 tons 
in 1970. By 1971 this supplementary ton- 
nage will be tripled and then doubled 
again to some 370,000 tons by 1972. By the 
mid-1970's, Japan's intake of mine copper, 
under the terms of supply contracts start- 
ing in 1970 and subsequent years, could 
reach 663,000 metric tons per year, accord- 
ing to officials of the Sumitomo Metal 
Mining Co. 

Canada, ranking second to the Philip- 
pines as a supplier of mine copper to 
Japan in 1970, may eventually take over 
first place. Its many projects, developed 
mainly for the Japanese market, include: 
Lornex Mining Corporation Ltd. with the 
short form of the Company name in par- 
entheses, (Rio Tinto), Port Hardy (Utah 
Construction), Valley Copper Mines (Com- 
inco and Bethlehem Steel), Similkameen 


(Newmont Mining),  Granduc Mines, 
Ltd., (Newmont Mining and ASARCO), 


Fox Lake (Sherritt Gordon), and Brenda 
Mines Ltd. (Noranda Mining). Specific 
new projects from elsewhere that will sup- 
ply Japan with substantial amounts of 
mine copper include: Bougainville Copper 
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Pty. Ltd. (near Papua and Australia), 
Ertzberg in Indonesia, Marcopper Mining 
Corp. in the Philippines, Mamut in Malay- 
sia, Rio Blanco and Sagasca in Chile, As- 
mara in Ethiopia, and Katanga in the 
Congo (Kinshasha) .: 

In mid-1970 Mitsubishi Metal Mining 
signed a new agreement with Atlas Consol- 
idated Mining and Development Corpora- 
tion, owner of the Toledo mine located on 
Cebu Island, Philippines. Under terms of 
the agreement Mitsubishi is providing a 
$20 million loan for the purpose of in- 
creasing copper production from about 
43,000 metric tons of contained copper in 
1971 to an annual rate of 80,000 tons com- 
mencing in the summer of 1971. Addition- 
ally, an ore dressing plant with a capacity 
of 28,000 tons of ore per day will be 
added by yearend 1971. Completion of this 
program will strengthen Toledo's position 
as Japan's largest single source of copper 
ore. 

Japan's big copper project in the Ka- 
tanga area of Congo near the border of 
Zambia moved ahead impressively during 
1970. The operating company is Société de 
Développement Industriel et Miniér du 
Congo (SODEMICO), 15 percent owned 
by the Congolese Government and 85 per- 
cent owned by a consortium of Japanese 
nonferrous companies headed by Nippon 
Mining Co. Of the two subdivisions, Muso- 
shi, with about 30 million metric tons of 
3.6-percent copper ore plus 70 million tons 
of 2.1-percent copper ore, was well under- 
way in 1970. The plan was to produce ap- 
proximately 53,000 tons of mine copper 
(in 36-percent concentrates). annually from 
Musoshi beginning in October 1972. 

Preliminary estimates place reserves at 
Kinsenda, the other subdivision, at about 
35 million tons of 5-percent copper ore. 
Kinsenda is expected to yield 70,000 to 
80,000 tons of mine copper annually by 
1975 or 1976. When both subdivisions are 
fully developed, possibly in 15 years, the 
Japanese feel that as much as 300,000 tons 
of mine copper can be shipped to Japan 
from Katanga each year. Each project 
could cost as much as $100 million. Nip- 
pon Mining was investing $7.5 million ini- 
tially and other Japanese companies were 
investing lesser amounts. Apparently, the 
Japanese Government was planning to ar- 
range a loan of $80 million to SODEM- 


Mining Journal (London). V. 275, No. 7040 
Sept. 4, 1970, p. 1. 
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ICO. The terms of the contract with the 
Congolese Government call for eventual 
construction of local refining facilities. 
This is the largest Japanese-owned and 
managed copper project that Japan has 
ever had in a foreign country. 

Nippon Mining signed a 30-year contract 
with the Government of Ethiopia in Janu- 
ary 1971 to develop copper deposits in the 
Asmara district of Eritrea. According to 
preliminary surveys, almost 10 million tons 
of 3-percent copper ore have been discov- 
ered. Nippon Mining will provide $417,000 
initially to survey an area of 2,800 square 
kilometers. If survey results prove promis- 
ing, a joint venture of Nippon Mining, 
Nissho-Iwai, Co. Ltd., and the Govennment 
of Ethiopia (20 percent interest) will be 
formed. 

Japan has already signed long-term con- 
tracts for the importation of 900,000 tons 
of mine copper by 1975. Assuming that 
imports of refined and blister copper and 
scrap metal are maintained at roughly the 
current combined level and that domestic 
Japanese mine production makes only lim- 
ited progress over the next 5 years, it 
would seem that the total amount of cop- 
per available to Japan by 1975 could be 
over 1.4 million tons. This matches MITI's 
high consumption forecast. 

The Japanese Government has had an 
embargo on copper exports for many years. 
In 1970, however, permission was granted 
to smelters to export 50,000 tons of refined 
copper, in order to reduce inventories. 
Whether or not Japan will continue to 
have an outflow of copper would depend 
upon Japanese forecasts of growth in do- 
mestic consumption. If the estimates prove 
wide of the mark, Japan could either find 
itself in a position of some permanency as 
a net refined copper exporter or else be 
obliged to cut back on acquisition of cop- 
per concentrates from overseas. The rapid 
buildup of smelting capacity in recent 
years coupled with the slowdown of the 
economy in 1970 have contributed to the 
perhaps temporary oversupply situation in 
copper. 

Ferroalloys.—Producers of ferroalloys re- 
ported a significant increase in production. 
Total output of electric furnace ferroalloys 
in 1969 was 1.3 million metric tons com- 
pared with 1.7 million metric tons in 1970. 
Production of ferrochrome registered the 
largest increase (nearly 40 percent) during 
1970 as compared with 1969 (see table 1). 
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Late in 1970 Japanese ferrochrome produc- 
ers sent a five-man team to the Philippines 
to negotiate for increased shipments of ore 
to Japan. At present the Acoje Mining Co. 
Inc. in the Philippines produces 140,000 
to 150,000 metric tons of metallurgical 
chromite ore per year for export to Japan, 
and Japanese ferrochrome producers hope 
to raise the tonnage to at least 200,000 to 
250,000 metric tons per year in the future. 
The Japanese will extend financial assist- 
ance to the Philippine mine if necessary. 
Reportedly, the Japanese have also made a 
contract to purchase 12,000 tons of Al- 
banian chrome ore, through the Japanese 
trading company Toko Hussan. ` | 

Iron and Steel.—Despite the fact that the 
93,222,000 metric tons of crude steel pro- 
duced in 1970 was below forecast, Japan 
strengthened its position as the world's 
third largest steel producer, following the 
United States and the U.S.S.R. Japan also 
remained as the world's foremost steel ex- 
porter. Output of the Nippon Steel Corp. 
in 1970 was much larger than that of the 
United States Steel Corp. The world's 10 
leading producers of crude steel were as 
follows, with output in thousand metric 
tons: 5 


1970 1970 
ranking Company produc- 
tion 
1 Nippon Steel Corp.. 33, 640 
2 United States Steel ca F 28,120 
9 British Steel Cor 25, 650 
4 Bethlehem Steel Corp............. 18, 680 
5 Nippon Kikan Co.II..Q 12, 890 
6 August Thyssen Huette A. G. (West 
5 TUUM EAE 8 12,250 
7 Hoesch (West Germany-Nether- 
land 11,290 
8 Sumitomo Metal Industries, Ltd.!_.. 11 200 
9 Kawasaki Steel Corp. 11 „030 
10 Republic Steel Corp. ............. 8,760 


! Denotes Japanese firm. 


The Nippon Steel Corp. is a new com- 
pany formed as the result of the merger of 
Japan's two largest steel producers, Yawata 
Iron and Steel Co., Ltd. and Fuji Iron 
and Steel Co., Ltd. The merger formally 
took place in March 1970, some 24 months 
after intentions to merge were first an- 
nounced The new company currently con- 
trols about 36 percent of Japan's total 
crude steel production. 

The year 1970 may well mark the end 
of the great growth years for the Japanese 


d pun Metal Bulletin (Osaka). Feb. 13, 1971, 
p. 2. ! 
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steel industry. During this period competi- 
tion for future market shares had domi- 
nated all activities and had led to continuous 
and massive capital outlays for new equip- 
ment. In 1970, however, difficulties in sales 
hit the industry for the first time since the 
mid-1960's, causing a rapid increase in 
stocks. Thus, beginning in the fall of 1970, 
major Japanese steel companies began to 
move back their schedules for expansion of 
facilities. Plans were made to commence 
construction on five new blast furnaces and 
related conversion facilities in the last 
quarter of 1970; but with predictions indi- 
cating that crude steel demand in 1975 
would be 20 million metric tons below 
what was initially estimated (150 million 
metric tons), startup schedules were post- 


Company 


Ni 
Ko 


ippon Sh 86 
e Steel Works, Lt E 2-2. 2.2.2... l2. 
Kawasaki Steel Corp.............................- 
Sumitomo Metal Industries, Ltd. 
Nippon Kikan Co.· u)) 
Nippon Steel Corp.!...................... 2.2.2... 
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poned to 1971 or later, with the blessing 
of the Japanese Government. Specific de- 
lays on construction included Kobe Steel 
Work Ltd.'s 3,885-cubic-meter blast furnace 
at Kakogawa; Nippon Steel's 4,000-cubic- 
meter furnace at Oita; Sumitomo Metal's 
4,000 cubic-meter-furnace at Kashima; and 
Kawasaki Steel’s 4,500-cubic-meter furnace 
at Mizushima. Although the Japanese Gov- 
ernment and steel industry have not been 
able to agree on long.term estimates of 
steel demand, they firmly concur that ex- 
isting and on-going facilities will provide 
more than enough capacity to meet de- 
mand in the next few years. During 1970 
three blast furnaces were completed and 
three more were under construction at 
yearend as follows: 


Location 
— Size 
Completed Under (eubie meters) 
construction 
-..  Hirohata e 2, 548 
---  Kakogawa PE 2,840 
--. Mizushima 8 „367 
ase SEE Kashima 8,100 
et Ls Fukuyama 4,000 
zi HAS Kimitsu 4,000 


oo dates of completion: Kashima—January 1971; Fukuyama—April 1971; and Kimitsu—May 


A MITI survey of 99 Japanese steel com- 
panies indicated that construction of new 
plant facilities during fiscal 1971 (from 
April 1971 to March 1972) would be val- 
ued at $2,777 million, up 20.7 percent over 
that of 1970, and actual payments would 
be $2,363 million, up 17.1 percent. These 
growth rates compare with 22.] percent 
and 31.2 percent, respectively, for 1970 
over those of 1969. Thus, actual invest- 
ment, though declining, still remains high. 
The advisability of continued expansion in 
facilities was being questioned on the basis 
of a new forecasted 1975 demand of 130 
million metric tons of crude steel. Actual 
output was considerably below the 1970 
forecast and there was already idle capac- 
ity by the fourth quarter. Nonetheless, 
Japanese steel producers still have ambi- 
tious long-range plans to expand and di- 
versify facilities. 

Softening of the domestic market began 
shortly after midyear as the Government’s 
tight money policies inaugurated in Sep- 
tember 1969 to control inflation finally 
began to take hold. Accordingly steel pro- 
ducers cut back production during the 
fourth quarter of 1970 to reduce stockpiles 
to a maximum quantity equivalent to 90 


percent of monthly production. The rise 
in raw material prices during 1970, in- 
creased labor costs, and sales below fore- 
casts resulted in considerable declines in 
profit. For five major steel companies dur- 
ing the first half of fiscal 1970, total sales 
increased 5.9 percent of $4,447 million, 
whereas profits after taxes decreased 14.5 
percent to $95.4 million. The Japanese spe- 
cial steel industry aided by exports to the 
United States, however, enjoyed good prof- 
its through October 1970. 

Japan's 1970 pattern of crude steel pro- 
duction was as follows in thousand metric 
tons: basic oxygen furnaces—73,854; elec- 
tric furnaces—15,619; and open hearth 
furnace—3,854. 

At yearend 1970, Japan's last operating 
open hearth furnaces, those of Kobe Steel 
Works were phased out. In October 1970, 
Kawasaki Steel blew in the world's largest 
blast furnace at the Mizushima Steel 
works. The furnace, measuring 12.4 meters 
in hearth diameter and 3,363 cubic meters 
in inner volume is capable of producing 
7,900 metric tons of pig iron per day. 

Because of the many large and efficient 
blast furnaces in use, Japan's steel industry 
has been able to lower the average coke 
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ratio to a record low of 440 kilograms per 
ton of pig iron. 

According to a source, Japan's steel 
productivity measured in man-hours per 
net ton surpassed that of the United States 
by 6.91 to 7.17 in 1969 and 5.70 to 7.31 in 
1970. 

Failure of crude steel production to 
reach the 100 million metric tons fore- 
casted was due to the worsening market 
situation in Japan resulting from the Gov- 
ernment's retrenchment program and, to a 
lesser extent, the voluntary restrictions on 
steel exports to the United States. Exports 
of crude steel and steel semimanufactures 
to the United States in 1970 amounted to 
5,579,000 metric tons compared with 
5,265,000 tons in 1969. The 1971 steel ex- 
port quota for the United States was set at 
5,751,681 metric tons. 


Of the 1971 quota to the United States, 
5,541,400 tons will be supplied by eight 
Japanese steel producers belonging to the 
Steel Export Quantity Control Cartel, ac- 
cording to the following breakdown, in 
metric tons: 


Ordinary steel item 3,991,700 
Special steel items. ------------------ 271,500 
Stainless steel item 59,000 
Galvanized steel sheet 526,100 
Wire rod and products 416,200 
Welded steel pipe..................... 195,800 
Bright steel bar 67 ,600 
Polished hoop. ......................- 13,500 


Despite the limitations imposed upon 
steel exporters selling to the United States, 
Japan's total exports of crude steel and steel 
semimanufactures during 1970 came to a 
total of 17,518,000 metric tons, an increase 
of 13.1 percent over 1969 figures. Iron and 
steel export items in 1970 registering in- 
creases larger than the average 12.5 percent 
included rails, shaped bars, heavy plates, 
sheets, and welded pipes and tubes. Heavy 
plates exported during 1970 made the 
greatest gain—31.6 percent over those in 
1969. This reflected the booming world- 
wide shipbuilding business during the 
year. Special rolled steel exports increased 
21 percent during 1970. In contrast, wire 
rods, hot coils for rerolling and hoops reg- 
istered decreases in 1970 compared with 
1969. 


To produce 100 million tons of crude 
steel, a very probable annual output level 
in the near future, Japan needs about 120 
million tons of iron ore and 60 million 
tons of coal Accordingly, the Japanese 
steel industry has been and will be ex- 


$ Industry Week (New York). V. 
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tremely active in seeking additional sources 
of raw materials to supplement the many 
contracts already signed. A few examples 
of iron ore contracts are described here, 
whereas coking coal contracts are men- 
tioned under coal. 


Six Japanese steel companies made an 
agreement with Brazilian firms for the im- 
portation of 105 million metric tons of 
iron ore during a 15-year period commenc- 
ing in 1973. Imports will consist of 
64,400,000 tons of fine ore for sintering, 
23,975,000 tons of special lump ore, and 
16,625,000 tons of ordinary lump ore. The 
Japanese will provide funds and technical 
assistance to develop a new mine. 


In 1969 Japanese steelmakers commenced 
importation of iron ore from Canada. 
Plans call for much expanded imports 
when the current contract expires in 1973. 
In fact, under a new contract Japan hopes 
to import 5 million tons per year. India 
has been a large iron ore supplier for 
many years. An agreement was recently 
concluded for Japan to import 61,260,000 
tons of iron ore from the Bailadilla mine 
in India during 1971-80. 


Australia probably will become Japan's 
most important future source of iron ore. 
Large-scale development is already under 
way at Mount Newman, Hamersley, and 
Goldsworthy, primarily to furnish iron ore 
to Japan. In addition, plans are under way 
to develop the Robe River Mine in Aus- 
tralia. According to this plan, Mitsui and 
Company will put up 30 percent of the 
total capital estimated at Australian $260 
million. This mine will ship 87 million 
tons of pellets to Japan during a 21-year 
period commencing in 1972. 


Japanese companies were also investigat- 
ing iron prospects in Gabon where reserves 
may exceed 800 million tons of ore. For 
the development of above prospects, Japa- 
nese steel firms hope to enlist the help of 
trading companies in financing the project. 
So far, the United States Steel Corp., Beth- 
lehem Steel Corp., and European steel 
companies have already agreed to partici- 
pate in this venture. The consortium orga- 
nized in 1970 spent $6.2 million by year- 
end, out of a total of $250 million that 
might be required to develop the Gabon 
project as a whole. 


169, No. 8, 
May 24, 1971, p. 1. 
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In addition to being the world's largest 
trader in steelmaking raw materials and 
steel products, Japan has also become a 
major supplier of equipment and tech- 
niques for the production of steel. 


Lead and Zinc.—]apan's zinc consump- 
tion over the past 10 years has grown at 
an annual average rate of 15 percent, and 
if this growth rate continues Japan will 
use more than 1 million metric tons by 
1973. Since domestic mines supplied only 
280,000 tons of mine zinc in 1970, the Jap- 
anese smelting industry must import in- 
creasingly larger amounts of zinc concen- 
trate. Peru, Canada, and Australia are the 
main suppliers. 

A parallel situation exists for lead. Con- 
sumption is forecast at 300,000 metric tons 
by 1973, but the expansion of smelting ca- 
pacity and heavy dependence on imported 
concentrates are the same. Canada and 
Peru are Japan’s major sources of lead 
concentrate. 

Early in 1971 five of Japan’s major zinc 
producers set up a joint venture under the 
name of Akita Seiren and started the con- 
struction of a refinery located at Iijima. 
Full-scale operations are expected to start 
in April 1972 when 6,500 metric tons of 
zinc a month will be produced. By June 
1974 capacity will be doubled to 13,000 
tons per month. Owners of this new 
smelter and their ownership share in per- 
cent are as follows: Dowa Mining Co., 52 
percent; Nippon Mining Co., 14 percent; 
Sumitomo Metal Mining Co. 14 percent; 
and 5 percent each by Mitsubishi Cominco 
Smelting Co. Ltd., and Toho Zinc Co. All 
ores required will be supplied at first by 
Dowa Mining (4,500 metric tons in terms 
of zinc), Sumitomo (1,000 metric tons) 
and Nippon (1,000 tons). Finally, however, 
when capacity of plant is increased other 
firms will also be supplying ores. 

Early in 1971 five zinc smelters of Japan, 
Dowa Mining, Mitsui Mining and Smelt- 
ing, Mitsubishi Metal Mining, Nippon 
Mining, and Sumitomo Metal Mining de- 
cided upon the joint imports of zinc con- 
centrate and copper concentrate on a 
long-term basis from Priesca Mining Com- 
pany of South Africa. Over a 5-year pe- 
riod, Japanese firms expect to receive from 
this source 250,000 metric tons of zinc con- 
centrate (containing 137,500 tons of zinc) 
and 290,000 tons of copper concentrate 
(containing 22,500 tons of copper) . 
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Processing facilities of lead and zinc 
companies at yearend 1969 were as follows: 


Annual capacity 
(thousand metric 
Company and facility tons) 


Lead Zinc 


Dowa Mining Co., Ltd.: 
Kosaka 


JJ T 2 18 
Hachinohe Refining Co., Ltd.: 
Hachin one 28 64 
Mitsubishi Cominco Smelting Co., 
p: 
FCC 36 zs 
Mitsubishi "Metai Mining Co., 
Akita anus 8 " 102 
Hosokura.............-..-- 2 22 
Mitsui Mining and Smelting Co., 
Hikoshima................. e 60 
Kamioka.................- 2 56 
IIIl!l!f!;«§ 4320 eue 76 
Takehara.................. 8 
Nippon Mining Co., Ltd.: 
Mikae MER MERE ES as 108 
Saganoseki_......-.---.-.-- 29 e» 
Nippon Soda Co., Ltd.: 
Aizü.. 22.5 8 90 
Sumiko Imperial Smelting Process 
o 
Harim aa 30 42 
Sumitomo Metal Mining Co., 
Kumitomi................. 20 E 
Toho Zinc Co., Ltd.: 
nhakü- A e 174 
Chigirishima..............- 54 ae 
r oo ders 254 752 


Manganese.—Late in 1970  Tekkosha 
Company, Ltd., began trial operations of 
their new electrolytic managanese plant lo- 
cated at Hyuga Kyushu, Japan. The plant 
has a capacity of 500 metric tons a month. 
Tekkosha is currently producing 530 met. 
ric tons at the Yamagata works; there- 
fore, the company's total production will be 
1,030 tons of electrolytic manganese per 
month. The new Hyuga plant, including 
an 11,000 kilowatt electric powerplant, cost 
about $7 million. Most of the manganese 
ore needed for making ferroalloys and steel 
is imported with 1970 imports in excess of 
2.5 million tons. 

Mercury.—Toward the end of 1970 the 
Nomura Mining Co. Ltd. resumed extrac- 
tion of mercury, producing about 300 to 350 
flasks (76-pound) per month from mercury 
Ores and concentrates imported from Can- 
ada. Additionally, the company hopes to 
produce 29 to 45 flasks of mercury per 
month from the company’s Itomuka mine 
within Japan. 

Molybdenum.—A consortium that con- 
sists of the United States firm, American 
Metal Climax, Inc. (AMAX), and 10 Japa- 
nese companies plan to construct a 5,443- 
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metric-ton-per-year molybdenum roaster in 
Japan. AMAX will have a 34 percent in- 
terest in the $5.5 million project. The 
plant is scheduled for completion during 
1971. The new plant will account for a 
substantial portion of Japanese consump- 
tion. Consumption in 1969, all met by im- 
ports, amounted to about 7,500 metric tons 
of contained molybdenum. By 1976 con- 
sumption is forecast to be 14,000 metric 
tons. 

Nickel.—Production of nickel metal dur- 
ing 1970 increased by nearly 31 percent 
over that in 1969, or 13,393 metric tons. 
Despite the remarkable growth in the pro- 
duction of nickel in Japan, the country is 
completely dependent upon imported raw 
materials. Supplies are imported either as 
ores or concentrates for smelting, matte for 
refining, and ferronickel for direct use in 
the steel industry. Since 1959 Japanese 
nickel consumption has grown at an an- 
nual compound rate of 20 percent, reach- 
ing 82,170 metric tons in 1969. The growth 
rate of the free world for the same period 
of time is estimated at 7 percent per year. 
Most of the nickel consumed in Japan is 
used in the manufacture of special and 
stainless steels. 

During 1970 the U.S.S.R. sold several 
hundred tons of nickel cathodes to Japan. 
Future purchases of Soviet nickel were 
being negotiated by Sumitomo Metal Min- 
ing Co. The Soviets sought Japanese assist- 
ance in the development of nickel mines 
in the Kazakh area, proposing that Japan 
provide about $100 million worth of ma- 
chinery in return for 5,000 to 10,000 met- 
ric tons of nickel matte per year for a pe- 
riod of 10 years after 1974. 

Kobe Steel Works, Mitsui Mining and 
Smelting, and other unspecified Japanese 
firms are expected to provide the Marin- 
duque Mining and Industrial Corp. with 
$60 million for the development of nickel 
deposits on Nonoc Islands of the Philip- 
pines. According to a proposal, 35,000 met- 
ric tons of powder and briquets and 
12,000 metric tons of matte (24-percent 
nickel and 9-percent carbon oxide) are to 
be produced annually. The Japanese firms 
would get 12,000 tons of the nickel matte 
and 6,000 tons of briquets annually begin- 
ning at thc end of 1971. A French Govern- 
ment decision to curb exports of nickel ore 
from New Caledonia, a major Japanese 
source, could result in Japan's taking more 
from Australia. The French Government 
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wanted Japan to buy processed nickel 
products as well as ores. 


Japan’s Sulawesi Nickel Development 
Company (SUNIDECO), Celebes, signed a 
supplementary contract with Indonesia to 
buy 200,000 metric tons of nickel ore for 
delivery in 1970. This is in addition to an 
earlier contract for 600,000 tons to be im- 
ported from June 1970 to May 1971. In 
December 1970, however, the Indonesian 
Minister of Mines indicated that his gov- 
ernment wished to postpone for a short 
while the development of nickel resources 
in the Pomala district of the Celebes Is- 
lands. 


Mitsui Mining and Smelting was negoti- 
ating for the prospecting and mining of a 
nickel deposit in Australia jointly with the 
Australian company, Northman Gold Mine 
Pty. 


Tin.—As the world's second largest con- 
sumer of tin, Japan continued to rely 
mainly on foreign (principally Malaysian) 
metal to meet demand. In 1970, imports 
topped 26,000 long tons. The most impor- 
tant use was in tinplating, and at yearend 
Japan had about 10 large tinplate lines in 
operation. Mitsubishi Metal Mining Co., 
with mines at Akenobe and Ikuno, was the 
only important Japanese tin producer. 


Titanium.—]apan has been the third- 
ranking world producer of both sponge 
and ingot titanium for some years, after 
the United States and the U.S.S.R. Late in 
1970 the New Metals Industries Co., sub- 
sidiary of Nippon Soda and Teijin Ltd., 
started up trial operations at its new plant 
at Nihongi (Nakago). This plant uses me- 
talic sodium in a new single-step reduc- 
tion proces, in contrast to the conven- 
tional two-step Kroll magnesium reduction 
proces employed by Japan's two other 
sponge titanium producers—Osaka Tita- 
nium Co. Ltd. and Toho Titanium Co. 
Ltd. Monthly capacities for these three 
plants were as follows, in metric tons: 
Osaka—400; Toho—350; and New Metals 
—180. 


Kobe Steel produces two-thirds of Ja- 
pan’s ingot titanium; monthly capacity of 
its Takasago plant was about 250 tons in 
1970. Three other companies produced 
ingot: Nippon Mining (parent company of 
Toho Titanium), Nippon Stainless Co. 
(sister company of Osaka Titanium and 
both companies are subsidiaries of Sumi- 
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tomo interests), and Furukawa Electric Co. 
The same four firms were in the tita- 
nium-rolling business. Expansion plans 
were as follows, in metric tons per month 
of ingot: Kobe Steel—500 (already 400 
early in 1971), Nippon Mining—80; Nip- 
pon Stainless—50, and Furukawa—30. Mit- 
subishi Metal Mining is building a facility 
of 30 to 50 tons per month. The only tita- 
nium slag producer of note in Japan 
during 1970 was Hokuetsu Metal Com- 
pany. Japan has long been an important 
world producer of titania pigment. 


Uranium.—The Japan Atomic Energy 
Industry Conference has forecast that in the 
5 years between 1975 and 1980 electricity 
generated by nuclear energy will rise from 
an estimated 6 million kilowatts to 27 mil- 
lion kilowatts. This latter figure is expected 
to double again by 1990 and the predicted 
accumulated demand for uranium oxide 
over the next 20 years will be between 
190,000 and 200,000 tons per year. Japan’s 
long-term contracts for uranium oxide are 
currently running at only 30,000 tons an- 
nually; consequently, Japan must obtain 
Significant new sources of uranium oxide 
to meet the above targets. Japan’s domestic 
uranium reserves are small.? 


Other Metals.—Japan was a major world 
producer and consumer of a great many 
other metals, including highpurity metals. 
Because of its considerable nonferrous- 
base-metal smelting and refining capacity, 
the country ranked within the first five in 
the world in metals like bismuth, cad- 
mium, selenium, tellurium, magnesium, 
and germanium. 


NONMETALS 


Fertilizer  Materials.—On August 15, 
1970, Japan negotiated a contract to de- 
liver about 1.165 metric tons N (contained 
nitrogen) in all fertilizers to mainland 
China, including 793,000 tons N of urea 
(conversion factor is 0.454) , 204,000 tons N 
of ammonium sulfate (conversion factor is 
0.212), and 165,000 tons N of ammonium 
chloride (conversion factor is 0.262), for 
delivery before July 1971. The contract 
prices for Japanese shipments, c.i.f. China 
ports, were $56 for urea, $31 for ammon- 
ium sulfate, and about $30 for ammonium 
chloride, respectively. The overall Japanese 
contract, therefore, would amount to 
roughly $135 million, including transport. 
China was represented by the National 
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Chemical Import and Export Corporation. 
The Japanese contracting groups were the 
Japan Union Fertilizer Company (for am- 
monium chloride), the Japan Ammonium 
Sulphate Industry Association, and the 
Japan Urea and Ammonium Sulphate Ex- 
port Company. 

On the supply side Japan and the Gov- 
ernment of Saskatchewan, Canada, signed 
an agreement whereby Japan will purchase 
at least 1 million tons of potash during 
the next 5 years at a guaranteed price of 
$18.75 per ton even though world prices 
might drop below this level. In recent 
years Saskatchewan has provided about 40 
percent of Japan's potash requirements. 
Three major: privately owned Saskatchewan 
companies will provide the potash. 

Quartz and Silicon.—During 1970 silicon 
metal, silicon alloys, and ferrosilicon were 
in short supply in Japan. In May the Nip- 
pon Heavy Chemical Company closed its 
Ono Works, the only plant-producing metal- 
lic silicon. As a result of heavy subsequent 
demand, however, Nippon instead of re- 
opening the Ono Works acquired the 
Wakagawa Works of Tohoku Heavy Chem- 
ical Industries Company and began pro- 
duction of metallic silicon at this latter 
plant in Iwate prefecture. Due to repair 
work in September and October, monthly 
production averaged only 150 metric tons, 
one-half the plant capacity. To insure an 
adequate supply of high-grade lump 
quartz needed for the production of silicon 
metal and alloys, The Nisho-Iwa Co., a 
trading company, signed a contract with 
the Sona Quartz Works of India for deliv- 
ery of quartz with a silica content of 98 
percent or better. 

Sulfur.—Due to high levels of sulfur 
consumption and the unexpectedly low 
rate of sulfur recovery at Japanese petro- 
leum refineries, Japan found it necessary 
to import 44,224 metric tons of sulfur dur- 
ing 1970 to supplement that produced 
from indigenous resources. Tentative fore- 
casts of the Japan Sulfur Consumers 
Council indicated that sulfur demand in 
fiscal 1971 (April 1971-March 1972) will 
be 430,077 metric tons, an increase of 
slightly more than 100,000 metric tons over 
estimated consumption of 328,726 tons in 
fiscal 1970. 

Part of this increase is due to the com- 
pletion of a new sulfuric acid plant of 


* Mining Journal (London). V. 275 No. 7050, 
Oct. 2, 1970, p. 1. 
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Nihon Rinjan which is using elemental 
sulfur as the raw material. This is the first 
plant of its kind ever built in Japan as 
the other plants manufacture sulfuric acid 
exclusively from pyrites and smelter gas 
and not elemental sulfur. The Japanese 
Government approved of this type plant 
due to an extreme shortage of sulfuric 
acid. The plant produces 1,000 metric tons 
of sulfuric acid per day, consuming ap- 
proximately 300 metric tons daily of ele- 
mental sulfur. 

Japan retained its position as the world's 
foremost pyrite producer with output on 
the same order as the 3 million metric 
tons reported for 1969. Production of ele- 
mental sulfur from oil refining increased 
nearly 17 percent to approximately 238,000 
metric tons in 1970, whereas production 
from sulfur mines was cut in half drop- 
ping to not much more than 100,000 tons. 


MINERAL FUELS 


Coal. —The worldwide shortage of cok- 
ing coal caused the Japanese to intensify 
efforts to secure additional long range sup- 
pies. The steel boom in Japan has been 
without parallel, with most of the growth 
achieved in the last decade. A conservative 
estimate of Japan's annual steel output by 
the late 1970's would be 150 million met- 
ric tons, which in turn would require as 
much as 90 million metric tons of coking 
coal. Japan's domestic coal production is 
currently running at only 12 million met- 
ric tons of usable coking coal per year 
and 44 million tons all told, with the 
downward trend continuing. Thus, low 
volatile foreign coking coal has been and 
will be indispensable to the Japanese steel 
industry for blending with indigenous coal 
and for direct use. 

Many major coal supply contracts have 
been negotiated by Japanese firms during 
recent years. For example, a contract for 
27,400,000 metric tons of Witbank coal was 
signed early in 1971 by Japanese steel 
makers and the Transvaal Coal Owners 
Association. This coal from South Africa 
will be delivered over a 13-year period be- 
ginning in 1972. 

In Australia an agreement was reached 
with Central Queensland Coal Associates, 
a subsidiary of Utah Construction & Min- 
ing Co. of the United States, for the pur- 
chase of 85 million tons during 13 years 
commencing in 1971. Japan has already 
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contracted for more than 150 million tons 
of Australian coal, all told, to be delivered 
in about 15 years. 

Early in 1971, Japanese steel mills were 
negotiating with the Canadian firm, Mc- 
Intyre Porcupine Coal Mines, Ltd. for 
roughly 45 million tons of coking coal 
over a 15-year period. The contract worth 
approximately $1 billion will involve ship- 
ments to commence around 1974 from the 
Smokey River properties in Alberta. The 
Japanese will furnish loans for the devel- 
opment of a new mine and related instal- 
lations. Previously, in August 1970, Mc- 
Intyre had signed another contract for 30 
million tons of coking coal in 15 years 
from a different property. So far, Japan 
has contracted to import a total of ap- 
proximately 220 million metric tons of 
coal from Canada for delivery within the 
next 18 years. Late in December 1969, 11 
Japanese coal mining companies joined 10 
steel companies to form the Japan Over- 
seas Coking Coal Development Co., Ltd., 
which undertook as its firm's major proj- 
ect an intensive exploration program in 
western Canada. 

To facilitate coal imports from the 
U.S.S.R., a major Japanese steamship com- 
pany—Yamashita Shinnihon—signed a con- 
tract with the Soviets to develop Vrangel 
Port. The Japanese will provide $80 mil- 
lion in credits for the Soviet purchase of 
Japanese equipment and materials for this 
project. Construction will begin in 1971; 
when completed in 1973, the Vrangel Port 
will be able to handle 10 million metric 
tons of coal per year. Resumption of 
large-scale imports of coking coal from 
mainland China was also being investi- 
gated. 

During 1970, however, the United States 
remained Japan's principal source of cok- 
ing coal, supplying about 25 million met- 
ric tons, or more than half of Japan’s 
total imports of coking coal. The Japanese 
have been attempting to diversify sources 
of coking coal so as to reduce dependency 
on the United States to about one-fourth 
by 1975. The current U.S. shortage of cok- 
ing coal and higher transportation costs as 
compared with Canadian or Australian 
coal are added inducements for Japanese 
steel firms to seck other sources. In further 
moves to cut down on coking coal cost, 
the Japanese plan to reduce spot-contract 
coking coal purchases and sign more long- 
term and industry-wide contracts. 
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Because of anticipated cutbacks in steel 
production for 1971, Nippon Steel Corp. 
renegotiated some contracts with U.S. firms 
to reduce coal deliveries by approximately 2 
million metric tons. Despite this cutback, 
Japan still intended to import about 25 
million tons of U.S. coking coal during 
fiscal year 1971. During 1970, Japanese 
steel industry representatives also visited 
the United States to urge U.S. coal com- 
panies not to increase prices on the coal 
to be delivered in fiscal 1971. 


In 1970 Nippon Steel entered into an 
agreement with the Island Creek Coal Co., 
through the intermediary Nissho Iwa Co., 
to help develop a new coking coal mine in 
Virginia. The Japanese agreed to a loan of 
$25 million in exchange for a contract to 
obtain 30 million tons of high-quality cok- 
ing coal over a 15-year period. This proj- 
ect was unprecedented in Japanese-US. 
minerals trade representing the first large- 
sale Japanese loan to a wholly owned U.S. 
company for mine development. 


Other contracts with the United States 
have been long-term or short-term pur- 
chase contracts only. The bulk of U.S. coal 
shipped to Japan originates from the Ap- 
palachian area. One recent purchase con- 
tract, however, was for western coal. 
During the year, Nissho Iwa signed a con- 
tract with North American Resources 
Corp. for the delivery of 5 million tons of 
coking coal during a 15-year span from 
the Thompson Creek Coal mine at Car- 
bondale, Colorado, with shipments to 
begin late in 1971. 


Petroleum.—In 1970 Japan strengthened 
its position as the world's third largest re- 
finer and consumer of petroleum following 
the United States and the U.S.S.R. Refin- 
ing capacity was increased by about 15 
percent. Japan's refinery throughput dur- 
ing the year was approximately 1.2 billion 
barrels, roughly equivalent to the output. 
Breakdown of 1970 production was as fol- 
lows, in percent: Residual fuel oil, 47.0; 
distillate fuel oil, 11.5; naphtha, 11.5; gaso- 
line, 10.7; kerosine, 9.3; and others, 10.0. 

At yearend Japan had 40 refineries 
owned by 26 refiners. The country’s pri- 
mary distillation capacity was 4,545,600 
barrels per stream day, comprised of 40 at- 
mospheric type units with aggregate capac- 
ity of 3,668,800 barrels and 27 vacuum 
(may be primary or secondary distillation 
capacity) type units totaling 871,700 bar- 
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rels. Breakdown of the secondary distilla- 
tion capacity, also in terms of barrels per 
stream day, was as follows: 31 catalytic re- 
forming units totaling 358,800 barrels; 14 
fuel oil desulfurization units totaling 
368,760 barrels; 12 catalytic cracking units 
totaling 175,600 barrels; and 3 hydrocrack- 
ing units totaling 12,500 barrels. 

Late in 1970 MITI approved the expan- 
sion plans of 18 refining companies which 
would add 1,513,560 barrels per stream day 
to Japan's primary atmospheric crude dis- 
tillation capacity. With these additional 
units going on stream by 1972 and 1973, 
Japan will have a primary atmospheric 
crude capacity of 5.18 million barrels per 
stream day by the end of 1973. The vac- 
uum type of primary distillation capacity 
is excluded from this figure. Major addi- 
tions to Japan's atmospheric crude distilla- 
tion capacity by yearend 1973 will be as 
follows, in barrels per stream day: 8 


Company ! Dec.31, Dec. 81, 
1970 1978 
Idemitsu Kosan Co., Ltd 490,000 630, 000 
Nippon Oil Refining Co., Ltd.... 842,000 552,000 
Toa Nenryo Co., Ltd. 2 500 430, 000 
Mitsubishi Oil Coy Ltd......... 244,440 325,000 
Maruzen Oil Co., Ltd. ......... 42,500 282,500 
Nippon Mining rias „ Ltd.....--- 09,950 249,850 
Showa-Y okkaichi Oil Con Ltd... 180, 000 290,000 
Koa Oil Co., Ltd 149 0 229,000 
Asia Oil Co., Ltd 125,000 185, 000 
Kashima Oil Co., L te 120,000 180,000 
Toa Oil Co., Ltd aqꝓ˙]— __- 100, 000 200, 000 
Kyushu Oil Development Co., 
j^ Meo eet DNE SON 100,000 170,000 
Kyokuto Oil Co., Ltd ,000 100,000 
Nichimo Oil Refining Co., Ltd... 57,000 150,000 
Seibu Oil Co., Ltd. - ,000 110,000 
Fuji Kosan Co., Ltd ,600 77,600 
Nihonkai Oil Co., El 30,000 60, 000 
Tohoku Oil Co., Lide — 70, 000 


! Four large refiners (capacity in parentheses) with 


no expansion plans were: Showa Oil Co., Ltd. 
(195,0 


); General Oil Refining Co., Ltd. (175 ,000); 
450 00 Oil oj Sn , Ltd. (140,000); and Kansai Oil Co., Ltd. 

During 1970 Japan's domestic production 
of crude oil amounted to 5,656,000 barrels 
or a mere one-half percent of the refinery 
throughput or total supply. Natural gas 
production at 2.36 billion cubic meters was 
also very smal] by world standards. In con- 
trast, imports were indeed substantial and 
were growing sharply each year. Thus, 
sources of crude oil, whether the crude is 
produced by foreign or Japanese compa- 
nies abroad, and the delivered price to 
Japan are basic factors affecting the Japa- 
nese refiners and industrial consumers of 
petroleum. 


$ Japan Petroleum Weekly (Tokyo). Japan 
Petroleum Consultants, Ltd. Jan. 18, 1971, p. 2. 
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The recent increase in the price of Mid- 
dle East crude oil, the source of 84.7 per- 
cent of Japan's 1970 imports, has had sig- 
nificant repercussions. In accordance with 
agreements between oil companies operat- 
ing in the Middle East and the Organiza- 
tion of Producing and Exporting Countries 
(OPEC), crude oil prices were raised an 
average of $0.28 per barrel. In addition, 
tanker rates were also increased substan- 
tially during late 1970 and early 1971. The 
Japanese have estimated that the combined 
increased cost of crude oil to them after 
June 1, 1971, will amount to $0.45 per 
barrel. Crude oil prices before and after 
price increases have been estimated as fol- 
lows: 


F.o.b. price per barrel 


Type of crude Before After 
Nov. 13, June 1, 
1970 
Iranian heavy.............. $1.240 $1.695 
Iranian light. ..............- 1.310 1.715 
Arabian medium............ 1.230 1.683 
Arabian light............... 1.320 1.725 
Kuwait 1.220 1.675 
Murban Abu Dhabi 1.380 1.783 
Minas, Indonesia 1.700 2.210 
Average 1. 320 1.770 


Following the recent OPEC oil crisis, the 
Japanese cabinet instructed MITI to for- 
mulate a program to intensify Japan's pe- 


troleum development efforts with a view to; 


diversifying supply sources and increasing 
the share of crude oil output controlled by 
Japanese capital. MITI felt that a mini- 
mum of $1.68 to $1.96 billion would be re- 
quired for this purpose during fiscal years 
1971-75. It also believed that this amount 
would not be forthcoming from private 
sources. Accordingly, MITI proposed that 
new financing be provided for the Japan 
Petroleum Development Corporation 
(JPDC) by amending its charter to permit 
a 80- to 90 percent share (JPDC plus pri- 
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vate) in Japanese exploration and develop- 
ment expenditures by fiscal year 1972. The 
Japan Export Import Bank also will be 
encouraged to increase its financing and 
investment in the petroleum field. Another 
suggestion is the issuance of resource de- 
velopment bonds by Japanese companies. 

The need to secure funds for the promo- 
tion of large-scale production projects and 
to increase the domestic storage capacity 
for petroleum products has become appar- 
ent, and MITI has made a proposal to es- 
tablish a Special Petroleum Account with 
funds provided by crude oil tariff revenues 
and transfers from general accounts. The 
total amount would be about $420 million. 
The recent oil crisis with the spectre of an 
oil embargo threatening Japan made it ap- 
parent that domestic stocks of petroleum 
were inadequate to tide the nation over 
another crisis. MITI’s draft plan provides 
for the JPDC to begin the purchase of 
crude oil directly from producing nations 
and to maintain the oil in reserve stocks. 
It has been proposed that stocks on hand 
be raised from a 45-day to a 60-day sup- 
ply. The 15-day increase in stocks would 
be divided between the Government and 
private companies in the ratio of 2 to 1. 

By yearend 1970 Japanese companies had 
only limited success in the development of 
oilfields outside of Japan. The Arabian Oil 
Co. Ltd. produces oil in the Kuwait-Saudi 
Arabia Neutral Zone, and the North Su- 
matra Oil Development Cooperation Co. 
Ltd. produces in Indonesia. The Abu 
Dhabi Oil Co. Ltd. discovered oil in Abu 
Dhabi in 1970. During 1970 JPDC provided 
20.8 billion yen (about $58 million) in fi- 
nancial aid to Japanese companies searching 
for oil overseas. The Japanese have long- 
term, ambitious plans to produce large 
quantities of oil in foreign countries. As of 
September 1970, Japanese companies oper- 
ating abroad were as follows: 
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Acreage 
Area and name of companies Date registered Area of operation (square 
kilometer) 
Middle East: 
Arabian Oil Co., Ltd.1.............. February 1958... Offshore Neutral Zone 4,000 
Abu Dhabi Oil Co., Ltd. II... January 1968. ... Offshore Abu Dhabi 8,000 
Middle East Oil Co., Lid ues September 1968. % dE DL UL EE c aie 6, 500 
Qatar Oil Co., Ltd... 8 April 1969 Offshore gatar FFF 9,066 
gypt Oil Development Co., Ltd July 1970 Offshore Egyp . 100 
Far East: 
North Sumatra Oil Development June 1960. North Sumatra, Indonesia 8,800 
Cooperation Co., Ltd.? 
Sabah Teiseki Oil Co July 19644. South East Saban 20,000 
Japex Indonesia, Ltd.... February 1966... Offshore North Sumatra.......... 23, 000 
Offshore East Kaliman ton 34, 000 
Kyushu Oil Development Co., Ltd.. July 1967. Offshore South Kaliman ton 130, 000 
Offshore South East Kalimanton. . 65,000 
Sabah Marine Areas Co., Ltd 2 December 1969... South East Sabah. .............. 3,712 
Australia: 
Japex (Australia) October 1966. New Guinea 25,000 
(Australia). . Offshore Queensland 20, 738 
North America: 
Japex Canada, Ltd. ............... August 1966. .... West Canada 2,142 
ddr Petroleum Development Co., September 1966. . Cook Inlet and Bristol Bay....... 1,300 
N hn Slope Oil Coo February 1970 (D — à re eee 
1 Producing companies. 
? Production-sharing contracts. 
3 Being prepared for acquisition. 
Source: World Petroleum. December 1970, v. 241, p. 43. 
Japanese and foreign companies have Co. have applied for drilling rights 


begun the search for oil in offshore areas. 
Hitherto, Japan’s offshore activity has been 
limited to areas close to Akita and Niigata. 
Mitsubishi interests, jointly with Shell, 
formed the West Japan Oil Exploration 
Company to search for oil in the offshore 
area covering over 61,000 square kilometers 
of promising sectors. This company had 
planned to start exploration drilling in 
February 1971 and was hopeful that favor- 
able geological formations uncovered by 
seismic surveys would prove to have eco- 
nomic oil reservoirs. 

Nippon Oil Development Company has 
applied for drilling rights (including 
search rights) over an area of 29,000 
square kilometers in the East China Sea. 
The company will start seismic surveys in 
the fall of 1971. Caltex Petroleum Corp., 
which holds a 50-percent interest in Nip- 
pon Oil Refining Co., Ltd., will jointly ex- 
plore in the area noted above. 

Teikoku Oil Company has also applied 
for drilling rights on some 27,000 square 
kilometers in the offshore areas west and 
south of Kyushu Island and east and south 
of northern Honshu Island. Idemitsu 
Kosan Company is carrying out seismic 
surveys over an area of 23,000 square kilo- 
meters in collaboration with Standard Oil 
Co. of Indiana. 

Japex and Mitsui Mining and Smelting 


offshore to the north of Hokkaido, Japan's 
northernmost island. Thus, major parts of 
Japan's offshore areas have already been 
examined for oil or are in the process of 
being explored. 

In view of the growing interest in 
offshore oil, MITI plans to promote more 
exploration by Japanese companies. Full- 
scale geological surveys of the Continental 
Shelves around Japan are planned by the 
Industrial Technical Agency of MITI. If 
any oil or gas is found, the oil-hungry 
Japanese market can easily absorb this. 
Such domestic reserves will of course con- 
tribute to security in oil and diversification 
of supply sources for Japan. Additional 
offshore activities in more distant areas are 
dependent upon the establishment of 
offshore boundaries between the Republic 
of Korea and mainland China. 

Domestic consumption of petroleum 
products continued to rise sharply. The 
1.17 billion barrels consumed was 11 per- 
cent higher than in 1969. 

Two separate petroleum product pipe- 
line projects were being investigated, one 
by the oil industry and another by the 
Japan National Railway Corporation. The 
objective would be to supply motor gaso- 
line, kerosine, and automotive diesel oils to 
inland customers in the Kanto area includ- 
ing Tokyo, Chiba, Saitama, Iharaki 
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Gumma, Tochigi, and partially Yamanashi 
and Nagano prefectures starting in 1975. 
The Chu or central project proposed by 
the Japan Petroleum Pipeline Company, 
which was formed October 30, 1970, by 28 


Japanese refiners and marketers would 
have the following components: 
Pipe Length 
Line diameter (kilo- 
(inches) meters) 
Anegasaki to Goi. ............ 18 11 
Goi to Tokyo terminal 20 20 
Tokyo terminal to Saitama ter- 
milal.. uocis 22 38 
Foric station to Tichigi terminal. 14 38 
Foric station to Gumma termi- 
T!;— 14 60 


The Japan National Railway loop proj- 
ect, with the objective of accommodating 
35.8 million barrels per day throughput in 
1975 and 142.6 million in 1985, is summa- 
rized as follows: 


465 


Pipe Length 
Line diameter (kilo- 
(inches) meters) 
West line: 
Keihin gathering line...... 12 38 
Tsurumi/Kawasaki Station 
to Takasaki Terminal.... 16 40 
Hachioji Terminal to Taka- 
saki Terminal (via Komo- 
COWS) ..--------------- 16 94 
East line: 
Sodegaura Station to Mia- 
nami Saitama Terminal. . 20 84 
Minami Saitama Terminal 
to Utunomiya Terminal. 20 79 
Loop: Komagawa to Minami 
Saitama Terminal........... 16 31 


Product distribution and the marketing 
system in Japan have relied upon coastal 
tankers and railroads for refinery-to-term- 
inal transportation and upon trucks for 
terminal-to-customer destinations. It is now 
felt, however, that pipelines can play an 
important part in the inland distribution 
system, which is becoming paralyzed be- 
cause of increasing traffic congestion on the 
railways as well as on the roads. 
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Kenya, Tanzania, and Uganda 


By Robert G. Clarke 


Kenya, Tanzania, and Uganda comprise 
the East African Common Market (EACM) 
and belong to the East African Common 
Services Organization (EACSO) which ad- 
ministers railways and harbors, collection 
of customs and excise revenue, postal and 
telecommunications services and civil avia- 
tion. The EACM mineral] production in 
1970 was valued at $84.9 million, an in- 
crease of $1.4 million over that of 1969.2 
The increase was due principally to cement 
and soda ash production in Kenya. Trade 


activity of the EACM in 1969 in million 
dolars is summarized in the following 
tabulation: 


Ex- Within EACM 
EACM ternal ——————————————————— 
exporting EACM EACM Kenya Tan- Uganda 
country ex- ex- zania 
ports ports 
Kenya 177.3 80.7 -. 86.0 44.7 
Tanzania... 233.4 14.6 11.8 ie 3.3 
Uganda..... 195.7 26.6 21.8 4.8 eis 
Total. 606.4 121.9 33.1 40.8 48.0 


KENYA 


Kenya's mineral industry held a small 
place in the country's economy in 1970. 
Mineral production was valued at $27.3 
million compared with $18.8 million in 
1969. Major commodities were cement 
801,615 tons and soda ash 167,477 tons. 

By amendments to the Mining Act, the 
Government of Kenya encouraged prospect- 
ing and exploitation of mineral resources 
by both foreign and native enterpreneurs.3 
The changes were made to help both small 
and large operators; the Mines and Geo- 
logical Department identified or analyzed 
over 5,000 samples in 1970. As a further 
example of the Government's interest in 
promoting development of Kenya's natural 


resources, construction was begun on a 
new building in Nairobi to house the head- 
quarters of the Mines and Geological De- 
partment. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are given in the following 
tables: 


1 Physical 
Minerals. 

? Where necessary, values have been converted 
at the following rates: Kenya shilling 1, Tanzania 
shilling 1, and Uganda shilling 1—US$0.14. 

3 Omamo, W. O. New Horizons in Mineral De- 
velopment. Inside Kenya Today, No. 11, March 
1971, pp. 8-10. 


scientist, Division of Nonmetallic 
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Table 1.—Kenya: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1968 1969 1970 » 
METALS 
5 beryl concentrate, gross weigh r 11 8 4 
per mine output, metal content nett r 88 17 79 
Geb mine output, metal content -..troy ounces.. 781,988 17,903 zs 
Silver mine output, metal eontenn / do 12, 770 1, 668 c 
NONMETALS 
Abrasives: natural, erundmd,nd sec eess 43 119 60 
TOYO Dep ]: ri˙ m m 8 r 861 435 447 
Gabon dioxide, kk. 819 76 763 
5 en ꝓꝓPꝶffff!! p LS ee iRM au CR r 543,194 642,381 801, 615 
ys: 
Poll ²³⁰ ꝓD ſdddddddddſdõdd CEU eS Die NA NA 56 
FIIiſ ““,... y eL E A 1,332 1,472 1,770 
Doll ⁰⁰ y aa 2, 055 2, 808 1.601 
F ³˙w¹ AA ⁰ AA 535 1. 560 895 
Fertilizer materials, crude phosphatic, gu ano 41 860 638 
UDIBDRE dd EE esa es E amat EE 8 192 1,861 8,904 
Gaylússité hhhßß́b; kilograms.. 62 5,000 204 
Gem stones, precious and semiprecious: 
Amethyst... cao bases ß iS denis ai carats.. 13,608 680,388 290 
Apatite 3 r ³·¹ſſ ⁵⁵ cee do- 6, 805 85 ga 
% ³Üw— ⅛¾ mm. ĩ eee A 0.... 80,000 38, 980 56, 700 
ChPyBODINSO. . .l2.cecsascxre e eee Sees kilograms. . o d 
Garmet? o o Set ³ 3mm ·ͤ·-=kmsk cee sed Ld ue 022 210 116 7,460 
RUDY e ß e carats.. 45, 359 11, 955 12, 385 
lll. y eue 0.... 28,055 14, 195 4, 515 
ift A Sui aM EE ais 0.... 445 8,020 70,450 
ZICOBR ae ee a EES AE ey gd m. pS a ical esae O..-. 25 PME 8,085 
Gypsum and anhydrite: 
For cement production 41,602 61,865 59,020 
%% fßfkfßfßsfß Z ³ ³0K suu Uia us qp 501 48 1,067 
6m: ⅛oꝛ Ain siad id tube iL MEE r 42,1083 61,845 60, 087 
Magnësite, ...... ese eu 508 4 
Cf ee AAA ce este ero Sse essc kilograms... 82 1,851 70 
r f E E E E E EE E 371 EN oe 
Salt: 
Marinas oo ee ß tcc S DL LEE LEE 27, 807 87,863 85,420 
))öuöÄÄ V 8 TCT 33,194 4,924 8,851 
n ĩð dd ðĩVW. ET MORTUUM NIE RCM casas 61,001 42,287 39,271 
Soda, Pw crushed een wr „288 2, 568 2, 879 
C A e SCING OO NEN HN r 117,244 105, 908 167,471 
Stone, sand and gravel: 
Calcareous: 
Calcite not further deserilbo NA N 51 
Kunkur for cement manufacture. ............ l.l cll ee 65,752 95,702 57,118 
Limestone for cement manufacture thousand tons. . NA 83 1,048 
Limestone, otberrrrrrrrrr‚ee‚e LLL 2222.22.22... NA N 24 
5 products not further describe 18, 568 2,409 24, E 
lr ee ce eee ees ee Le 11 z 
d, Plats Ar ð cs cue se EE e Md NA NA 12,348 
Shale SJ) ³ĩðWAͤĩ ³⁰ ——T2 8 89, 534 123, 613 144,000 
Volcanic ash for cement manufacture 8,919 1,666 863 
Vermiculite: 2.025 Seuss Leceac ese mcos cmcude 279 776 1,668 
W ollastonite: 22.2225 — —————Á—— e 1,382 691 100 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
asoline, motor thousand 42-gallon barrels.. 2, 203 2,508 2,663 
Jet (Mele ue ( ͤ v.:. wee dE cid do 87 1,192 2,365 
P)JJ11 ͤ——— 0 EEEE E E 8 — r 729 946 574 
Distillate fuel olli. eee do.... 2,956 8,230 3,306 
Residual fuel ol do 1 6,391 6, 760 7,489 
ÜtheP..2- . . . scu E E dE O.. 347 419 797 
Refinery fuel and losses k’ 0-.-- 649 805 941 
dici c "————— He do 1 14,154 15, 860 17,485 
» Preliminary. r Revised. NA Not available. 


1 Hydrous sodium-calcium carbonate mineral. 
2 Quality (gem or industrial) not specified. 


THE MINERAL INDUSTRY OF KENYA, TANZANIA, AND UGANDA 469 


Table 2.—Kenya: Exports of major mineral commodities to countries outside the 
East African Economic Community 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Beryllium, beryl ore and concentrate___._________.-_----_____--_-__-_--------- 7 d 
Gold, unworked or partly worked troy ounces.. 24,772 16,044 
Iron and steel: 
Metal: 
Scrap JJ ↄ Mn ði q ⁵ð fd ³ ³ . y SERERE AT CRS 2, 406 8,739 
Semimanufacturee s 2, 421 3,035 
Other nonferrous, scraadddddddddddd LL LL 222222222 222222222222-- 1,882 2,200 
NONMETALS 
JF ] ³m PP.... ĩ d ß A E etr pA e 569 619 
JJ/öôöôö˙ ẽ]ꝝ ¹ ĩuww-u&-4&V.A4....... Meet Ee E 239, 039 309, 041 
Fertilizer materials manufactur ddl 1,374 1,425 
Dime PRENDA . ⁰ ß vd mt xx ONSE 7 22 
Salt and bri nens 1, 580 210 
Sodium compounds, soda ash, sodium carbonatee 222.2... 112,495 86,260 
Stone, sand and gravel________________________-___--__---.-_-.---------- 59 558 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon... ............- EA ca ae eae oe RR ERR 2,172 733 
Petroleum: 
Refinery products: 
Gasoline thousand 42-gallon barrels. . 191 157 
Kerosine and jet fuel do.... 559 1,302 
Distillate fuel oilw“ſ4“11nluiun „ do.... 802 674 
Residual fuel oi do.... 4,152 8,701 
,0 19,7 eec '!!! ⅛ ];xi x ß ADORA do 133 147 


1 Excludes reexports. 
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Table 3.—Kenya: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal including alloys, all form n 124 983 
Co per metal including alloys, all 1k ⁰ CELLS 588 585 
eee e ß ß LUE troy ounces 7,318 7, 030 
Iron and steel: 
Ore and concentrate! kM k̃r- «44 i 5,762 
Metal: 
8 —————Á——————MÓÓ 1 E 
Pig iron, ferroalloys and similar materials 961 577 
Steel primary forms, ingots and othee rr. 270 16 
Semimanufactures: 
Bars, rods, angles, shapes, sections 29,270 33,776 
Universals, plates, and sheet 606,262 882 , 322 
Hoop f)! ðZ ĩ v cede ese , 586 2, 
Rails and accessories 12,040 8,414 
UP MEER echt hes PERPE EQ EREMO MENS 7,233 ‘ 
Tubes, pipes, and fittings................-....---.---.------- 12,932 7,279 
Castings and forgings, rough---......------------------------- 89 z 
Lead metal including alloys, all form — ꝛewkP l.l lll. ll. 279 816 
Tin metal including alloys, all form long tons 1,024 1,078 
Zinc metal including alloys, all forms... ..... 222-2 2 Llc c.l cL Lll ll cL. 1,181 ,924 
Other nonferrous, scrazʒz2ʒz2ʒzʒzzezftzt kek 121 48 
Nickel metal including alloys, all form n 5 4 
NONMETALS 
ABDORLON o s ß x e SE oe M 8 
Cement aaaeeeaa OMNE IRR ae Red ee r 1,265 1,215 
Clays and products (including all refractory brick): 
Crüdends4. i a a ee Ro Lean Ded e r 857 
//b(;ͤ ½%˙˙ßjĩð ß ] ¼¼ ß. ß mt 8 r 1,744 2,123 
Feldspar, fluorspar, cryolite, and chiolit . 962 
Fertilizer materials: 
Crude: 
Nitrogenou s ee eee e 29 
eee, oe . e 151 Se 
% ẽ³ AfA ESR ee Ra SGU EE MONROE NE 14 ae 
Manufactured: 
Nis ↄ ꝗ A et ee 28,808 11,084 
Phosphate uoo ß . E LE D e 19 , 422 17,864 
POCORN EE et, tea a ts Sc ele ee raa E 2,816 2, 
Other including mixeeeeeluluuoluuuuui.w „„ 12,071 33 , 737 
FP 2. ellos les ³ AAſdſ ⁰m y 8 36 
r ß e ß eee oes 10 5 
;..ͥͤĩf ⁰⁰ym ROMPE ⁰ͥ⁰ꝗæꝶm ß ⁰yt ß HEIC 108 91 
Mica, hh ³ Bd oL SEE 32 
Sand yd y y els eee 7,692 4,887 
Stone, sand and gravel: 
Dimension stone. ____................__.-.-----.---_-------------+-- 34 104 
Del ⁵ðiſ/ſ ⁰⁰kʒ cen MILLE 62 48 
Gravel and crushed rock 528 604 
r ⁰⁰y sos eim toe 1 a 
e . e v UNS 30 46 
Limestone l aMMa 11.289 94 
Sulfur, elemental, all forms 519 543 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets all grades 40,302 81,858 
Coke and semicokk coc „„ 1. 373 1,190 
Petroleum: 
Crude and partly refined. .................- thousand 42-gallon barrels. . r 14,441 15,206 
Refinery products: 
Alino- ore Meee ec k K ree do 422 171 
Kerosine and jet fuel O- r 647 644 
Distillate fuel oil... 2 -2-22a ncc 227 264 
Residual fuel oil... 2.222222 „„ do 71 1 
I ] o”ä7;1. ˙ͤ m Masc m. 8 O..-- 239 205 
))))ö/ͥͥ ³onſdddſff e rl ma enr do.... r 34 26 


r Re 


vised. 
1 Includes gypsum, plasters, and similar stone used for the manufacture of lime or cement. 


COMMODITY REVIEW 


Metals.—Iron and Steel.—Kenya's first 
steel rolling mill was opened in the autumn 
of 1970.4 The mill was estimated to cost 
$2.8 million and will have a capacity of 


36,000 tons of rolled steel bars and about 
12,000 tons of wire products per year when 
fully operative. Expansion plans include a 

International Financial News Survey. New- 


Steel Rolling Mill in Kenya. V. 23, No. 7, Feb. 
24, 1971, p. 54. 


THE MINERAL INDUSTRY OF KENYA, TANZANIA, AND UGANDA 


wire galvanizing line and an electric arc 
furnace at a total cost of about $1.4 million. 

The Mines and Geological Department 
evaluated a lead-silver-zinc deposit that con- 
tained 1 million tons of minable ore in an 
area just north of the Port of Mombasa. A 
joint Romania-Kenya Government consor- 
tium started mining operations and car- 
ried out further prospecting in the area to 
expand the reserves. 

South of Mombasa, at Mrima Hill in 
Kwale district, a French company com- 
menced pilot plant extraction operations 
to remove columbium and europium from 
rare earths in a recently discovered deposit. 

Nonmetals.—Fluorine.—The Government 
owned Industrial and Commercial Develop- 
ment Corp., Bamburi Portland Cement Co. 
Ltd., and Continental Ore Corp. of New 
York signed an agreement to establish a 
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project in the Kerio Valley, near Eldoret, 
for the production of acid-grade fluorspar. 
The new company, Fluorspar Co. of Kenya 
Ltd., will have a capacity of 20 times the 
present output of fluorite in Kenya and 
will produce mostly for export. 

Mineral Fuels.—Petroleum.—Oil explora- 
tion continued, particularly along the coast, 
but no positive indications of economic 
deposits of oil were found. The Kenyan 
Government announced acquisition plans of 
a 50-percent shareholding in the Mombasa 
oil refinery after discussions with repre- 
sentatives of British Petroleum Ltd., Caltex, 
Esso, and Shell, the owners of East African 
Oil Refineries Ltd.5 The throughput at the 
refinery dropped, but the value of the out- 
put increased owing to the manufacture 
of high-value petroleum greases. 


TANZANIA 


Diamond continued to be the most im- 
portant mineral mined and accounted for 
about 88 percent of the total value of min- 
eral exports. Diamond production in 1970 
was valued at $22.5 million compared with 
$25 million in 1969. The value of total min- 
eral production in 1970 was $25.7 million; 
minerals exported were valued at $24.7 
million, 9 percent less than in 1969. The 
Government owned National Development 
Corp. (NDC) had varying percentages of 
ownership in many companies. Its holding 
in the diamond industry were the largest 
profitmaker for 1970. All diamond sales are 
through the Central Selling Organization. 

An NDC subsidiary, the National Steel 
Corp., received approval for a plan to de- 
velop iron ore deposits located in the Liv- 
ingstone Mountains of southwestern Tan- 
zania.5 Williamson Diamonds Ltd. was 
especially active in prospecting for diamond 
and other minerals. The Mineral Resources 
Division of the Ministry of Commerce and 
Industries continued investigations for a 
variety of minerals.7 

Prospecting for gem stones was quite 
competitive at the beginning of the year, 
but in August the Government issued 
orders restricting prospecting for gem stones 
by private individuals. A detailed prospect- 


ing program in northeastern Tanzania, 
where tanzanite (blue zoisite) occurs, was 
carried out in order to further the under- 
standing of the underlying geological fac- 
tors. Four residential courses in mineral 
exploration studies were held for prospec- 
tors at Morogoro, and two mobile courses 
were held in Dodoma and Ruvuma Re- 
gions. General contractors to the Tanzania 
Petroleum Development Corp. conducted 
seismic surveys, both land and sea, through- 
out the year. Underground prospecting for 
gold at Buck Reef in Rwamagaza in the 
Geita District was done, but no success was 
reported. Likewise, the drilling program 
of the copper anomaly in the Chunya Dis- 
trict was discouraging. 

By the end of 1970, a staff of more than 
50 experts from the U.S.S.R., based at 
Dodoma, were working on a project to 
geologically map 17,000 square miles of 
western Tanzania. Field data were ready 


5 Kenya. International Financial News Survey. 
V. 23, No. 1, Jan. 18, 1971, p. 6. 

6 Jenga. Studies Continue on Giant Iron and 
Coal Project. No. 7, 1970, p. 11. 

7 Mineral Resources Division, Ministry of Com- 
merce and Industries (Dodoma). Review of the 
Mineral Industry of Tanzania for the Year 1970, 
1971, 11 pp. (This review provided a great 
amount of the information for other parts of this 
subchapter.) 
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on four quarter-degree sheets at yearend. 
Detailed mineral prospecting will be based 
on the results of the overall survey. 


Powell Duffryn Technical Services Ltd., 
British mining consultants, started prepar- 
ation of a feasibility report on the quantity 
and quality of ore reserves in the magnesite 
deposit at Chambogo, in northeastern Tan- 


zania, for Tanganyika Magnesite Mines 
Ltd.8 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are shown in the following 
tables: 


$ Industrial Minerals (London). PDTS to Re- 
port 3 Reserves. No. 38, November 1970, pp. 


Table 4.— Tanzania: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Gold refined. ......................-..........- troy ounces.. 17,473 16,015 17,859 
Silver refined. --- do.... 2,8387 2,123 1,062 
Tin mine output, metal content long tons r 203 112 104 
mine output, metal content...................-.-.-..-. r16 6 ies 
NONMETALS 
Clays, KSOMN ß aaa A r 586 721 464 
Cement, hydraulic....................  -- LL LLL LL LL. l l.l... r 156,337 169,637 167,296 
Diamond: 
Gom tI ME DK" carats.. 856,114 394, 086 859,080 
Industrial “ cca deeccccecceececus do 846,281 883,208 849,115 
gite ). ³ y — 8$ do.... 702,895 777,289 708, 145 
Gem stones, precious and semiprecious, except diamond: | 
. sec cee ilograms. . 67 NA 158 
Aq NC M do.... 4 10 Eid 
Beryl (gem only)ů⸗hhh do T 19 17 
Chrysoprase and opal................. l Sacs 28 ie 2 
Corundum (gem only77)) do- 80 57 142 
)))! ( Ld e E do.... 156 66 146 
Ruby and sapphire. ..-.....-.......---.---------- do.... 295 289 61 
Tourmaline__.........-.-..-.-..--.-.------- ssl. do.... 186 87 46 
767! ³˙¹i¹¹ 5mm ⁊ꝝmmr ͤ k do- 89 10 4 
Zoisite (tanzanite·eᷣ ) do- 21 20 66 
Gypsum and anhydrite, crude. ..................... l.l... .- r 4,8321 10,684 20,718 
Lime (quicklime and hydrated) DM PIDE eet aire a DAE iol tate EN r 6,446 10,570 846,025 
agnesite, cCHUdO. . e seua ame qua cede r 1,401 1,498 775 
v 25575 EE hs AEI 8 kilograms.. 1,180 10,860 9,760 
ca: 
SS’ ͥ. E E E EE que ERE da ERE r 69 94 45 
%%ù . dd 8 r 231 111 13 
Salt, all typot eo oe se d degna au ce ua 29,328 88,015 41,944 
Stone, sand and gravel: 
MEN ores mone 
CP rep M 8 10 66 
Amethystine QUEATME o coehacusceca esocruUasaiu 8 7 (3) 
Glass 6•m . ²ↄ ²⁰² h AA 2,023 2, 625 3, 938 
Al ³ 30 123 150 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous. occu . . 3,257 2, 479 2, 664 
Petroleum refinery products: 
asoline, motor. .............- thousand 42-gallon barrels. . 927 926 1,039 
Jet %%õ·Üĩ1¹•ũüͥ ẽ¾ ³⅛¹ ede ARE EE do- 300 291 350 
ô·ĩ%56.ũ˙o: ? c mts x ced D EE do.... 251 256 234 
Distillate fuel ty Toce DRE . do.... 901 972 1,144 
Residual fuel oil l.l... do.... r 1,996 2,076 2,341 
e , ß LEE Me do- 2 87 48 
Refinery fuel and losses do 307 358 373 
Total öĩ / seem sue ĩQAſ este do.... r 4,935 4,916 5,529 
e Estimate. » Preliminary. r Revised. NA Not available. 


1 Exports. 


? Data presented on gem and industrial diamond are estimates based on reported total diamond output 


and best available i information on ratio of gem to industrial stones in total output. 


3 Less than 1 unit. 
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Table 5.—Tanzania: Exports of major mineral commodities to countries outside the 
East African Economic Community 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 


METALS 
Aluminum metal, including alloys; semimanufactures___..____..._-..__.--- 81 169 
Gold unworked or partly worked. ............................ troy ounces.. 17,474 16,017 
Iron and steel: 
Metal: 
NEN cH US SORRENTO TIO TENUERE EEUU 1,293 8,483 
Semimanufactures. |... 2 2L LL LL LLL LLL „„ 1,949 740 
Silver including alloy troy ounces. . 2,886 2,023 
in ore and concentrate“h „ long tons 885 176 
Tungsten ore and concentrate... 2222 LLL LLL LL LLL c LLL eee 31 20 
Other nonferrous, scrap. ._.....-.-------------------------------------- 1,028 1,150 
NONMETALS 
%õõĩÜ˙¹ð ꝙÜiꝛ5'. ⁵r⅛˙ · ...... A ¾ d nara E E 8 11 
Cement 2. Tm. he ia sed eR ] ͤ 29,076 1,812 
Diamond, all grades. ..................- 2-22. -222 2l LLL Ll cL lll... carats. . 682,651 780,210 
DEI /// ðVZſdſ im eU HERE He darin 81 Em 
F ùͤͥũũ⁰ͥͥ ¾⁰˙j, ̃ũ.d da ee eee ew eeae esate E 1,080 1,867 
Mica, all folie 2055s oct ³oↄWA. ⁰⁰ 260 199 
Precious and semiprecious stones, except diamond kilograms. . 820 513 
Salt and beides = ec 10,779 12,887 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon. ..........--.- LL LLL LL LLL e 890 579 
Petroleum refinery products: 
Gasoline CCC thousand 42-gallon barrels. . r 1,084 1,153 
Kerosine and jet fuel LL LLL eee do.... 868 293 
Distillate ff eg dm eee do- 1,455 1,726 
Residual fuel oil“ „„ do 1,288 800 
Othêr MM (iT E do- zs 5 
t Revised. 


1 Excludes reexports. 
3? Corundum-zoisite rock; includes rough amethystine quartz. 
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Table 6.—Tanzania: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal including alloys: 
Ul ð-A EE 2,056 2,774 
Semimanufactures.._...............-~-.-.------ eee eee 64 
Copper metal including alloys, al [0ra eaa ee n d eee r 148 171 
Tope troy ounces. . 62 152 
Ton and steel: 
s an and concentrate... uoscccoe.ucaerioué4tesuesüg m ie CEU 2,258 1,450 
Pig i iron, ferroalloys and similar materials. ........................- 1,014 1,357 
Steel primary forms, ingots and other. ............................ 
Semimanufactures: 
Bars, rods, angles, sha es, Seetions ESOS E 16,289 13,627 
Universals, plates, and sheets 516,787 808,122 
Hoop and strip 2, 700 „719 
Rails and accessorieãenmnununununununununueuüÿꝑ Lꝓ «4 19, 130 643 
F))! P RE 4,131 8,098 
Tubes, pipes, and fittings--——-—- 18,398 11, 978 
Castings and forgings, rough................................- 1 ES 
Lead metal including alloys, all form 65 85 
Tin metal including alloys, all form VVV long tons r 116 
Zinc metal including alloys, all formmdm ꝛmnͥunuñꝛ· 4 1.851 1.984 
Other nonferrous, scraddvv—vqd-” Kært «„ „„ 154 143 
NONMETALS 
Coh natural, E M EURO HER PER 99 
J C aaah 8 r 5,092 6,459 
Clays sind products (including all refractory brick): 
/// ⁰˙¹ AA ciim csse uae AAA M acsece r 199 835 
elle —————————— r 1,460 2,940 
Feldspar, fluorspar, cryolite and chiolite --- 80 ae 
Fertilizer materials: 
Manufactured: 
Nero 0 zuszec& e ee eee ot tee ees oe oe 2,854 4,121 
X4 jj j| —————— 2,676 8,029 
CJ sonn saw c mac Me LE x EE 1,449 1,688 
Other including mineſſᷣũ‚dddõdddddõkdʒkd 44%: 12,963 15,150 
Ammonii... ĩ˙²⅝et ]%Ü Ü ͤ . 55k. mw y MEE M dona C 50 
repa ! ⁵ð²i¹wi ] .. ͥð⁰ enc esa eruit ad oceans 31 1 
Lime... 2.2.22 0420 9 n IS cuu sg rur do eue y y SA MU EC aa 639 812 
Mica, C ]7ꝛ˙³wà.. eo ecu sel y; dd y E 24 
f ³ Ge RUE ͥ⁰ ⁰⁰⁰⁰ r 5, 791 17, 090 
Stone, sand and gravel: 
Dimension i111 ³⅛˙»»Aꝛ. ⅛o· wr EE 224 84 
Dolomite- ³˙ A ddddddddddddddddddddfdũ EE Ld S 15 16 
IIC Wh ³ÜWàü1.].. ³ ͤ;ſ mm;; ðydamae ete e aa 5, 739 112 
Gravel ind !!!,! MMOL LE 12 E 
Sulfur, 'elemental, 6»!!! eee sen ee ⁊ĩͤ . RH CE see 414 290 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets all grades... ................. l2 eee 48 119 
Coke and semicoke. .............. 2 LL LLL LL LLL LL LLL LLL LLL LLL ll eee eee 920 832 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . r 5, 600 4, 594 
Refinery N 
ô in ³ͤ y a do 472 663 
Kerosine and jet full... ee eed do.... r 112 156 
Distillate fuel olilillll“³gX.XNXœdlœlc w...... O... r 927 1,896 
Residual fuel ol ꝰZ 2 22 2l lll. l.- Ü coe 4 E 
Fill tee cee oes Onscc 92 90 
Other ENT ] ]³ ). ee ⁰⁰ ⁰kßdß d y — r 13 71 


r Revised. 
1 Includes gypsum, plasters, and similar stone used for the manufacture of lime or cement. 


COMMODITY REVIEW 


Metals.—Gold and Silver.—Production of 
gold, and silver derived as a byproduct of 
gold, continued to decline. Mining opera- 
tions of Buhemba Mines Ltd., a subsidiary 
of Williamson Diamonds, ceased in June 
1970, when development underground at 
Nyasanero failed to prove extensions of the 
ore body. The tonnage milled in 1970 up 


to the time of closing was 16,000 tons, com- 
pared with 73,000 tons milled in 1969; pro- 
duction of gold was 7,859 ounces, less than 
half of that of 1969. Gold mining on a 
small scale continued in the Geita, North 
Mara, Lupa, and Mpanda areas. 

Buhemba Mines was retained as a com- 
pany by NDC to manage the exploration 
and development program at Buck Reef in 


THE MINERAL INDUSTRY OF KENYA, TANZANIA, AND UGANDA 


the Rwamagaza area, Geita District. Pre- 
liminary evidence from shaft sinking and 
horizontal development on three levels in- 
dicated grades and reserves at 6.0 penny- 
weight per ton for about 100,000 tons versus 
12.5 pennyweight per ton for 365,000 tons 
found in 1968 by a drilling program by the 
United Nations Special Fund and the Min- 
eral Resources Division of Tanzania. 

Iron and Steel.—National Steel Corp., was 
placed in charge of studies to develop a 
steel industry that would produce initially 
about 150,000 tons per year. The proposed 
plant site is in the Livingstone Mountains 
between the towns of Songea and Mjombe. 
Iron ore deposits are estimated at 130 mil- 
lion tons and nearby coal deposits at 200 
million tons. Limestone, which is used as 
flux in steel, is found in ample supply in 
the same area. Vanadium is present in the 
iron ore in significant amounts. Develop- 
ment of the project will be paired with 
construction of the Tanzam railway, which, 
when completed, will provide Zambia with 
an outlet to the sea through Tanzania and 
will assist in developing southern Tanzania.? 

Tin.—Tin took second place in terms of 
mineral export value in 1970. At Kabor- 
ishoke, Kyerwa Syndicate Ltd., under new 
management, operated the open pit mine, 
from which 248,000 long tons of ore were 
mined and treated to produce 96.9 tons of 
concentrates, average grade 73.1 percent 
SnOs. The mine is not yet working at a 
profit. Other small operators accounted for 
the remaining production of about 48 tons. 

Nonmetals.—Cement.—The consumption 
of cement in 1970 was estimated at 240,000 
tons and to be growing at a rate of 
10 percent per year. Cement production 
at the Wazo Hill plant of Tanzania Port- 
land Cement Co. Ltd., of Dar es Salaam, 
was 1 percent less than that of 1969 owing 
to breakdowns, but was well above the 
160,000 ton rated capacity of the plant. To 
catch up with the anticipated demand, a 
construction program was started to in- 
crease the Wazo Hill plant capacity to 
400,000 tons per year by November 1971. A 
feasibility study was also being carried out 
by NDC for construction of a cement plant 
near Tanga to serve the northern and 
eastern regions of the country. 

Cement production consumed 16,500 tons 
of gypsum, or about 90 percent of the 
domestic consumption of gypsum. 

Clay and Quartz (glass sand).—Tanzania 
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Refractories and Bricks Ltd. started bene- 
ficiation of kaolinitic sandstone from de- 
posits in the Pugu Hills and accounted for 
all reported kaolin and glass sand. 

Diamond.—Once again, the entire dia- 
mond production came from Williamson 
Diamonds, and its two subsidiary com- 
panies, New Alamasi Ltd. and Kahama 
Mines Ltd. At the Mwadui mine of Wil- 
liamson Diamonds, 3.3 million tons was 
mined and treated to produce 657,200 
carats at a grade of 20.11 carats per 100 
tons. The grade was 1.4 carat less than in 
1969. Costs per ton mined increased slightly 
owing to the lower tonnage mined and the 
decreased grade of ore compared with the 
tonnage and grade of 1969. Sampling dur- 
ing the year in ground to the north of the 
pipe and along the southern margin added 
significant tonnage to the ore reserves. 

At the New Alamasi mine, 608,627 tons 
of ore were treated yielding 35,927 carats 
of diamond, at a grade of 5.90 carats per 
100 tons. Working costs per ton treated 
and per carat recovered decreased slightly. 

Kahama Mines operations continued at 
a loss and were expected to do so until the 
ore reserves are exhausted in 1971. Tonnage 
treated amounted to 268,488 with a recov- 
ery of 14,115 carats; averaging about 5.26 
carats recovered per ton treated. 

Williamson Diamonds continued prospec- 
ting within its mining lease at Mwadui and 
elsewhere in the country. Two kimberlite 
occurrences were located near the Nyahua 
River and west of Tinde in the Tabora 
District, but proved uneconomical. Pros- 
pecting for diamond was started in the Old 
Shinyanga area. The company also pros- 
pected for base metals in the Nguala River 
in Chunya District. The prospecting pro- 
gram in Masailand was unrewarding. 

Fertilizer Materials.—The fertilizer plant 
at Raskazone, within the boundaries of 
Tanga Municipality, was ahead of construc- 
tion schedule by yearend.1° The plant is 
jointly owned by NDC (60 percent) and 
Klockner Industries Anglagen of Duisberg, 
West Germany (40 percent). Klockner will 
offer technical advice, participate in the 
management, and purchase all fertilizer 
surplus that cannot be sold in East Africa. 


® Jenga. Rail Loan. No. 7, 1970, p. 2. 
. Studies . . . Giant Iron and Coal Project. 
No. 7, 1970, p. 11. 

1? Malijsulla, M. S. Tanzania's Fertilizer Plant 
Ready Next Year. Tanzania Maelezo Feature Serv- 
ice. Dec. 22. 1970, 4 pp. 
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Raw materials include phosphates, sul- 
fates, potassium compounds, and liquid 
ammonia. Finished products will be am- 
monium sulfate, triple superphosphate, di- 
ammonium phosphate, and mixed fertili- 
zers. The plant capacity is rated at 105,000 
tons combined products. 

Other Gem Stones—The export of gem 
stones, other than diamond, increased 10 
percent in weight, but the value decreased 
4 percent compared with 1969. Tanzanite 
continued to receive great publicity. In 
October 1970, the German Jewel Associa- 
tion exhibited tanzanite in. Frankfurt as the 
“Jewel of the Year.” The Government 
owned Tanzania Gemstone Industries, Ltd., 
began operations in 1970. In August 1970, 
restrictions were imposed on the issue and 
renewal of prospecting rights that permit- 
ted prospectors to mine for all other min- 
erals but restricted prospecting for dia- 
mond and gem stones. The measure involved 
the Government directly in the gem stone 
mining industry. Prospecting for gem stones 
was mainly in the northern half of the 
country on the “Mozambique Belt” of rocks. 

Mica.—In 1970 exports of sheet mica de- 
creased 48 percent in quantity (to 45 tons) 
and 26 percent in value. The. mica industry 
of Tanzania could not secure markets be- 
cause of severe competition from Indian 
mica and to the emergence of artificial 
materials that are now used as insulants. 

Salt.—In terms of total mineral produc- 
tion value, salt ranked second in 1970. AI- 
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though salt production increased 27 per- 
cent in quantity over that of 1969, some 
salt was imported to meet local demands in 
some areas. Exports of salt were entirely 
from the Uvinza Brine Springs plant of 
Nyanza Salt Mines Ltd. NDC, principal 
owners Of Nyanza Salt Co. has contracted 
for the construction of new salt works to 
be in production by 1973. The new plant 
will have a capacity of 80,000 tons and will 
be operated on the principle of solar eva- 
poration. Production from the Uvinza plant 
in 1970 was 23,075 tons, which was 1,755 
tons below that for 1969. 

Coastal salt works and inland salt works 
of other companies increased their produc- 
tion over that of 1969 because the rains 
stopped earlier in May, which made it pos- 
sible to crop salt in July. 

Mineral Fuels.—Coal.—Production of coal 
increased 7 percent over that of 1969. All 
coal was used by the tea estates. A vast in- 
crease in coal production and consumption 
was projected based on development of a 
Tanzanian steel industry for which coal 
would be used in both ironmaking and 
energy production at a thermal electric 
generating plant. 

Petroleum.—Agip S.p.A., a subsidiary of 
Italys Ente Nazionale Idrocarburi (ENI) 
continued exploratory seismic surveys for 
the Tanzania Petroleum Development Cor- 
poration. Progress was reported as good, and 
interpretation of the seismic surveys pro- 
gressed. 


UGANDA 


In 1970 copper mining and smelting con- 
tinued to dominate Uganda's mineral in- 
dustry. Production of blister copper in 
1970, was 2.4 percent higher than that of 
1969. However, owing to the decline in 
world prices for copper in 1970, the value 
of Uganda output declined 5.6 percent. The 
effect on the value of total mineral produc- 
tion was a decline of 2.5 percent. 

The Uganda Geological Survey and Mines 
Department continued its own exploration 
program which was supplemented by pri- 
vate interests.11 For example, during 1970, 
Oil Ventures International Inc. surveyed by 
airborne methods for radioactive and as- 
sociated minerals approximately 30, 000 
square miles in southern Uganda. The air- 
borne results warranted more intensive 
ground surveys. Mineral Prospecting 


(Uganda) Ltd. continued prospecting over 
large areas primarily directed to kimberlite 
and diamond. Comoro Exploration Ltd. 
negotiated an oil and gas concession agree- 
ment with the Uganda Government over 
the Lake Albert section of the Rift Valley. 

Exploration in the Kilembe region was 
continued in order to check possible ex- 
tensions in the main mine area by means 
of induced polarization equipment to pin- 
point drilling targets. 

Brine deposits at Katwe in western Ugan- 
da were investigated by drilling, which in- 
dicated 20 million tons of mixed salts. 

In May 1970, the Uganda Government 
announced its decision to purchase a ma- 


11Central and East Africa. Uganda. Mining 
Annual Review. June 1971, p. 356. 
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jority shareholding in banks and in various 
industrial concerns. Since that time the 
policy was changed, and full details have 
not yet been released. New mining laws 
were drafted, and publication of the new 
laws will probably be late in 1971. 


COMMODITY REVIEW 


Metals.—Beryllium.—Beryl production in- 
creased from 286 tons in 1969 to 367 tons 
in 1970. The bulk of the production comes 
from southwest Uganda contiguous to the 
Rwanda beryl field and is mostly by 80 
small operators. 

Bismuth—In 1970 a new area near 
Rwanzu opened up and bismuth production 
increased. 

Copper and Cobalt.—Kilembe Mines Ltd. 
continued to be Uganda's only significant 


Table 7.—Uganda: 
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copper producer. The company treated a 
record tonnage of ore of 1,003,115 tons con- 
taining 1.91 percent copper and resulted 
in a blister copper production of 16,958 
tons. Increased production was made pos- 
sible by more mechanization and by im- 
provements made to the underground back- 
fill distribution system. 

During the year, the sinking of both the 
2,300- and the 2,000-foot shafts was com- 
pleted and connections between the shafts 
were made on two levels. Ore- and waste- 
loading facilities, pumping arrangements, 
and spillage handling systems progressed. 

The decision whether or not to proceed 
with the construction of the plant for the 
extraction of cobalt from pyrite residues as 
reported in the review for 1969, was defer- 
red pending details of the Government 
policy announced in May 1970. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Beryllium, beryl concentrate, gross weight 361 286 367 
Bismuth mine output, metal content kilograms. . 713 e 770 e 770 
55 and tantalum ore and concentrate, gross weight. do- 9,144 1,900 8,000 
opper: 
Mine output metal content 18,907 19,439 19,159 
Metal, blister, primar 15,597 16,564 16,958 
Gold mine output, metal content troy ounces. . r 36 8 e 
Iron and steel, steel ingots... ----------------------------- 21,416 20,551 19,521 
Tin mine output, metal content long tons r 169 163 123 
mine output, metal content _..-.---------------------- r 440 531 121 
NONMETALS 

Cement, are ceeeses 154,853 172,946 191,072 

Fertilizer materials, phosphatic: 
Crude, pit sS 142,240 e 145,000 218,312 
Superphosphate. ......... 22-22 L c L-Ll lll LLL 222 l2 2222222 15,005 22,832 24,761 
Lime (quicklime and hydrated 19,890 e 20,000 21,279 
Lithium minerals, amblygon ite r 49 bow — 
Salt, evaporateedʒdʒuld «„ e 4,000 4,803 2,277 

e Estimate. » Preliminary. r Revised. 


Table 8.—Uganda: Exports of major mineral commodities to countries outside the 
East African Economic Community 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Beryllium, beryl ore and concentrate... .......... 2222-2 c c ee 483 819 
Copper blister and other unrefined unalloyed..............................- 15,632 16,637 
Iron and steel, semimanufacture ss 4,63 4,487 
Tin ore and concentrate long tons 291 232 
gsten ore and concentratmdõddw „„ 102 176 
Other nonferrous, scraazdzdzzzzz eee 789 860 
NONMETALS 
17777 ¹r¼AA ²ũ¶ Ei EU MAS 0 . RED UNE 5, 189 2, 443 
Fertilizer materials „„ r175 
Pr RUNE REE ENA EE E ANR A ed elie ( VERS 4 
rh ³ow-w . ðL E LO E e EE Me 1,970 1,497 


* Revised. 
1 Excludes reexports. 
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Table 9.—Uganda: Imports of major mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal including alloys, semimanufacture s 745 1,628 
Co per metal including alloys, I 88 177 
%hhͤ ,, dd y mx E troy ounces... 1,173 2, 865 
Iron and steel: 
Metal: 
CVA De ose ie ee eet AA KL 1 
Pig iron, ferroalloys and similar materials. .................-.-....- 552 529 
teel, primary forms, ingots and other 1,606 617 
Semimanufactures: 
Bars, rods, angles, shapes, sections__.__............_....------ 12,579 13,118 
Universals, plates, and sheet 490,870 715,820 
Hoop and strip. us pesce ³oWww ⁰ðãyd ⁰¶ʒ ues 826 294 
Rails and accessories 431 1,668 
jb. har a ͤ¾WA ⁵ð³ð ee y u NONE 2,849 1,986 
Tubes, pipes, and fitting 4,615 j 
Castings and forgings, rougg ggg 2 im 
Lead metal including alloys, all form 42 78 
Tin metal including alloys, all form long tons 121 221 
Zinc metal including alloys, all form 911 1,669 
Other nonferrous, scraddzddz 72 40 
NONMETALS 
Asbestos- ro ee ð m ek ek its tay 1,296 1,957 
Cament . , , . a aE ee, e r 377 566 
Clays and products (including all refractory brick): 
rüde TL BN oon e anna ͥ ⁰¹ꝛ Le UN LAS Ad a een SUE r $25 473 
Produet gg Ll ee ee ee ee eee eee r 2,978 2,268 
Feldspar, fluorspar, cryolite and chiolite._......--------------------------- ; 2,215 
Fertilizer materials: 
Manufactured: 
Nitrogenous.__.._...._.._...-_.---___-__--__----_------------- 2,252 2,059 
Phosphalie. ß e Sue M EE cC CE 945 635 
JJùͥͥͥ en deg a ß eee ease ts 8,805 2,694 
Other including mike „„ 8,588 9,712 
"iil TERMES ß y ⁊ y 25 10 
Graphite, naturallkkKkk2kVEkcakak„ sc eee 4 5 
HM MH DD RCRUM PCENA HERUM M 5 1 
Mica, ͥͥ oÄů eer ]7r˙ãsi,., ] ͤgͤ hducece sem Niue e NE 1 
Salt and bri nens... 222222222 eee 40,083 22, 539 
Stone, sand and gravel: 
Dimension stoue nn 136 321 
P1Üö§Üê6Lr x m y k ⁊x x E Et 246 803 
Limestone l. ͤ ³ꝛ¹ww--.. n : Se a a eS 585 305 
Gravel and crushed rokk kd e 213 
Sulfur, elemental, all formwmaaa 1,614 4,532 
MINERAL FUELS AND RELATED MATERIALS 
Coal including briquets all grades 86 4T 
Coke and semicoke. ........ 2L „„ 854 417 
Petroleum: 
Refinery products: 
Gasoline thousand 42-gallon barrels.. 26 28 
Kerosine and jet fuel do 4 6 
I“ ⁰¹u A do 43 48 
OUhét- cou ff DU e do 7 8 
r Revised. 


1 Includes gypsum, plasters, and similar stone used for the manufacture of lime or cement. 


Tungsten.—Continental Ore Ltd. assumed 
the managing partnership of one of the 
leading wolfram producers. The entrance 
of Continental Ore into the industry is 
expected to result in continued increases in 
yields and revenue. 

Nonmetals.—Cement.—Cement produc- 
tion was at a record-level of 191,072 tons in 
1970, compared with 172,946 tons in 1969. 
Uganda Cement Industry Ltd. completed 
construction of its second cement factory 
at Hima near Kasese in western Uganda, 


convenient to a good source of limestone. 
The Hima plant, after further extensions 
will raise Uganda production capacity to 
900 tons per day. Reserves of limestone at 
Hima are estimated at more than 100 mil- 
lion tons. 

Fertilizer Materials.—Production of apa- 
tite for single superphosphate production 
was 218,312 tons in 1970. A feasibility study 
for a plant to produce triple superphos- 
phate from apatite produced at Tororo in 
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eastern Uganda was made, and the financial 
requirements were considered. 
Vermiculite.—The Minister of Mineral 
and Water Resources reported to the Na- 
tional Assembly the discovery of a rich de- 


posit of high-quality vermiculite in the 
area around Namekara and Bukusa in the 
eastern region.12 


12 Standard Bank. Uganda. Annual Economic 
Review, July 1971, p. 7. 
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North Korea continued to be more im- 
portant than South Korea as a mineral 
and metal producer, ranking about third 
in the Far East, behind Japan and main- 
land China. The country has been tradi- 
tionally noted for tungsten, graphite, and 
magnesite, and its output of coal, lead, 
zinc, pyrite, and barite has also been of 
consequence by world standards. In addi- 
tion, sizeable quantities of iron ore, ce- 
ment, gold, copper, bismuth, cadmium, 
fluorspar, phosphate rock, salt, and talc 
were produced. North Korea's moderate- 
sized, integrated iron and steel industry 
was expanded somewhat in 1970. Although 
North Korea is endowed with a great vari- 
ety of mineral resources, ores are often low 
grade; oil and natural gas have not yet 
been discovered. 

At the end of 1970 it was officially 
claimed that the main goals of the 7-year 
plan had been attained. The plan, origi- 
nally scheduled to end in 1967, had been 
extended 3 years for failure to meet objec- 
tives on schedule, owing in part to heavy 
military spending. It was alleged, however, 
that gross industrial output was 3.3 times 
as great in 1970 as in 1960. Also, produc- 
tion of capital goods increased 3.7 times 
and production of consumer goods, 2.8 
times. During this 10-year period, the me- 
tallurgical, chemical, machine-building, 
fuel, power, and building materials indus- 
tries in particular were greatly expanded. 
Electric power generating capacity was said 
to have been raised 1.8 times. Shortages of 
power and reliance on hydroelectric power 
were lessened due to an elevenfold increase 
in thermal-power generating capacity. Out- 
put of coal, iron ore, steel, cement, and 
numerous other mineral commodities 
showed significant increases. Due to greater 
use of scrap, dependence on local pig iron 
was lessened, thus relieving the shortage of 


coke. Cement production capacity report- 
edly was raised to 5 million tons per year. 
Facilities were completed to recover in- 
dustrial ammonia by gasification of anthra- 
cite. 


Large expenditures were made in 1970 
to expand existing facilities and build new 
plants. State budgetary expenditures were 
put at 6 billion won, an increase of 19 
percent over those of the previous year. In 
order to implement the heavy industry 
program of the initially proposed 7-year 
plan, the 1970 state budget allocated funds 
amounting to nearly 90 percent of total in- 
dustrial investments for large-scale basic 
projects. Most of these projects were min- 
eral-industry oriented, involving mining fa- 
cilities, ore dressing and sintering plants, 
steel works, building materials plants, 
chemical industries and electric power- 
plants. 


The new 6-year plan for 1971-76 
adopted at the Fifth Korean Workers 
Party Congress in November 1970 envis- 
aged that gross industrial output would 
jump 2.2 times in value. Specifically, capi- 
tal goods production would advance 2.3 
times and consumer goods production 2.0 
times. During 1971-76 highest priority 
would be given to the development of 
mining and power industries. Exploration 
for new domestic resources would be 
stepped up with a view towards reducing 
imports. The goal is to make all industrial 
sectors at least 60 to 70 percent self suffi- 
cient in raw materials. 


In metal mining during 1971-76, output 
would be increased as follows: 1.8 times 
for iron ore, 1.7 times for copper, 2.8 times 
for lead and zinc, and 1.9 times for tung- 
sten. While placing emphasis on exploration 


1 Industry economist, 


Division of Nonmetallic 
Minerals. 2 
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for iron ore and other known minerals, 
geological work would also be done on 
mineral commodities hitherto not produced, 
such as mercury, and bauxite. 

Other forecasts under the new 6-year 
plan for 1976 were pig iron and granu- 
lated iron, 3.5 to 3.8 million tons; steel in- 
gots and castings, 3.8 to 4.0 million tons; 
rolled steel, 2.8 to 3.0 million tons; chemi- 
cal fertilizers, 2.8 to 3.0 million tons; ce- 
ment, 7.5 to 8.0 million tons; magnesite 
clinker, 1.6 million tons; coal, 50 to 53 
million tons; and electricity, 28 to 30 bil- 
lion kilowatt-hours. 

Again, quoting the 6-year plan, projected 
output increases are as follows: Electric 
power, 2.1 times; mining industry, 2.0 
times; metallurgical industry, 1.8 times, 
and the chemical industry, 2.5 times. 

Specifically, the 1971-76 plan calls for 
increasing coal production at existing col- 
lieries and developing new coal mines in 
Tókch'ón, Kangso, Anju, and other areas. 
Modern preparation plants will be in- 
stalled at the Anju, Kogónwón, and 
Chónch'ón collieries in order to produce 
high-quality coal. In  bituminous coal 
mines, directives call for complete mecha- 
nization in coal faces by introducing high- 
performance coal- cutting equipment. In 
anthracite coal mines, where the level of 
mechanization is low, research will be con- 
ducted to devise the optimum cutting 
methods. 

In ferrous metals, annual capacity of the 
Musan iron mine in the northeast would 
be expanded to 6.5 million tons in 1976, 
along with the smaller increases for lesser 
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iron mines. Also, because North Korea has 
no coking coal, pig iron would be pro- 
duced with the least possible consumption 
of coke through the preliminary treatment 
of iron ore before smelting in blast fur- 
naces. Domestic fuel would be increasingly 
used in iron smelting, research work would 
be continued in electric ironmaking prac- 
tice, and oxygen injection would be widely 
introduced in steelmaking. 

Also during the 6-year plan, a steel shop 
with annual capacity of 1 million tons of 
ingot would be completed at the Kimchaek 
steel works on the east coast. The rolling 
mill at the Hwanghae steel mill south of 
P’ongyang would be expanded. Additional 
rolling mills would be installed at the Kim- 
chaek and Kangson steel mills. A new iron 
works to make metal using domestic fuel 
would be completed. It was also planned 
to instal] small rolling mills at factories 
that use a great deal of steel. 

In nonferrous metals, capacity of existing 
smelters will be increased, a new copper 
smelter will be built on the east coast, and 
an additional lead and zinc smelter will be 
completed on the west coast. It was also 
planned to build a 20,000-ton-capacity alu- 
minum reduction plant, which presumably 
would be based on local nephelite. 

Improved refractories would be devel- 
oped. The refractory industry is one of the 
weak links of the country’s mineral indus- 
try. 

In power, new thermal facilities will be 
built to bring the share of output by ther- 
mal powerplants from one-third of total 
power to one-half by 1976. 


PRODUCTION 


Evidently 1970 was a year of rapid eco- 
nomic growth. Industrial production value 
was claimed to have increased 30 percent 
for the year compared with 15 percent in 
1969. The greatly increased economic activ- 
ity resulted in several mineral- related sec- 
tors finally attaining their 7-year plan 
goals. Production targets allegedly fulfilled 
in 1970 were as follows: Steel ingots, 2.2 
million tons; cement, 4.0 million tons; 
chemical fertilizers, 1.5 million tons; and 
electric power, 16.5 billion kilowatt-hours. 
The coal industry had been previously de- 


clared as having met its objective of 23 to 
25 million tons in 1968 and 1969. Iron ore 
and pig iron apparently reached and ex- 
ceeded the goal of 7.2 million tons and 2.2 
million tons, respectively, in 1969, although 
there was no formal announcement. In 
1970 the key Hwanghae steel plant report- 
edly met its individual 7-year plan goal 
for steel ingot. Other mines and plants 
that were stated to have met their 7-year 
targets were the Songhung gold-silver-cop- 
per mine, the Nampo electrolytic zinc 
plant, and the Munpyong lead smelter. 
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Table 1.—North Korea: Estimated production of mineral commodities 
(Thousand metric tons unless otherwise specified) 
Commodity ! 1968 1969 1970 
METALS 
an 8 metric tons 105 110 110 
Sop ber. 
ine output, metal content 12 12 13 
Metal refined, primarůꝝꝝ ce ccc LLL LLL. 12 12 18 
Gold, mine output, metal eont ent thousand troy ounces.. 160 160 160 
Iron and steel: 
Iron ore and concentrate 7,000 7,500 8,000 
Pig iron and ferroalloys 2_________________-_------__-___-.-_--- r2,000 2,250 2,400 
Steel ingots and cast ing 1,750 2,000 2,200 
vore semimanufacture s 1, 500 1, 750 1,900 
Mine output, metal conte 222. ee 10 70 70 
Metal, pin... ð 55 55 55 
Niesen ⁵ðß ſ ↄ ↄ ↄ » : ⁰ mr a 1 1 
Silver, mine output, metal eontent thousand troy ounces. . 700 700 700 
Dor aao mine output, metal content metric tons r2,150 r2,150 2,150 
e: 
Mine output, metal content 120 125 130 
Metal pm he eck e hoUSDE esame 80 60 90 
NONMETALS 
Bartels eae) Near ne ĩ dd ³ A ĩͤ M ED 120 120 120 
Cement, hydraulic... 2: 2L. „ 2,700 8,000 4,000 
Fertilizer materials, crude, natural phosphates (apat ite 300 300 800 
JJJJ7..........! ½ ro ð d sie eee 30 30 30 
F ͤPßp) ³ Gl .. E E LE 75 75 75 
Magnesite 
Crudo- , ß, ee a ee E Era ut 1,400 1,500 1,600 
Ü; ]]] ] ß eua cc x phat EE 700 700 700 
Pyrite and pyrrhotite (ineluding cupreous): 
Gross Figl!!! anu 500 500 500 
Sat ⅛ Hyd (m usui iu e e Le US Les 200 200 200 
r ⁰ A ae eae le aes uS 550 550 550 
Talc, soapstone, steatite, and pyrophyllite..........................- 60 70 80 
NE MINERAL FUELS AND RELATED MATERIALS 
oa 
Anthracite: 2 ß . e Ld e us 18,500 20,100 21,800 
Fü ⁵ðↄß eo icu cuu aed Ead e 4,300 4,700 , 500 
CHOP 66 ee eee ee ee toe reece ee hee 200 200 200 
%;] eo Er te ce eee oe eee A e Lea 23,000 25,000 27, 500 
CORB icd e aw ͤ YT... 8 2,000 2,000 2,200 


r Revised. 
! In addition to the items listed, a number of other mineral commodities apparently are produced, but in- 
formation is inadequate to make reliable estimates of output levels. These include (but are not limited to): 


antimony, arsenic (in arsenopyrite), asbestos, beryl, bismuth, boracite, china clay (kaolin), chromium 


cobalt, 


columbite, germanium, indium, lithium minerals (lepidolite), manganese ore, mica (phlogopite), molybdenite, 
monazite, selenium, silicon, tellurium, titanium minerals (ilmenite and rutile), zircon and a variety of crude 
construction materials including miscellaneous clays, glass sand, building sand, stone, and gravel. 


2 Includes Krupp-Renn granulated iron. 


3 Includes low-calorie coal, much of which might be classified as low-rank coal. 


TRADE 


As North Korea’s official trade statistics 
are not available, data on the country’s 
foreign trade are based upon reports from 
other countries. 

North Korea’s principal exports include 
iron ore, pig iron, and steel semimanufac- 
tures in the ferrous category; copper, lead, 
zinc, and silver in nonferrous metals; and 
barite, cement, magnesite, and talc in non- 
metallics. Exports of zinc concentrates and 
metal continued to be key items in North 
Korea's foreign trade. Approximately 
70,000 to 80,000 metric tons of zinc (half 
each in concentrates and metal) were ex- 


ported in 1970, with all of the concentrates 
going to Japan and most of the metal 
going to Europe, primarily the Soviet 
Union. All of the exports of lead (perhaps 
30,000 tons in 1970) was in the metal 
form and went predominantly to Europe. 
Iron ore exports in 1970 were just over 
one-half million tons, all to Japan. 

North Korea was endeavoring to expand 
trade with European countries but made 
little inroads into these markets in 1970. 
Poland and Austria absorbed some magne- 
site, while West Germany, Belgium-Luxem- 
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bourg, and the Netherlands purchased Figures on mineral trade between North 
slightly greater quantities of nonferrous Korea and mainland China were not avail- 
metals. Small shipments of mineral com- able, but tonnages probably were relatively 
modities probably were made to Hungary small as compared with the trade with the 
and Czechoslovakia. In 1970 North Korea U.S.S.R. and Japan—North Korea’s two 
established a trade office in Vienna as a_ principal trading partners. The bulk of 
step towards expanding commercial con- the country's oil requirements were met by 
tacts in Europe. shipments from the U.S.S.R. 


Table 2.—North Korea: Apparent exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Cadmium... . -aM 151 96 U.S.S.R. 43; Belgium-Luxembourg 29; 
West Germany 20. 
Copper and alloys, all form 1,477 1,231 Belgium-Luxembourg 991; Japan 280. 
Iron and steel: 
Iron ore and concentrate 571,050 543,962 All to Japan. 
Pig iron and cast iron 830,677 162,748 Japan 114,748; U.S.S.R. 48,000. 
Sponge iron.......................- 81,818 80,208 All to Japan. 
Iron and steel powders EN 4,079 All to U.S.S.R. 
Ferroalloys. ......................- 2.297 1,300 Do. 
Steel: 
Primary form 26, 508 11,663 All to Japan. 
T" Semimanufact ures 85, 194 84,967 U.S.S.R. 83,700; Poland 1, 267. 
Ore and concentrate 8,290 - 
Metal and alloys, all forma 29,753 26,007 West Germany 13,541; U.S.S.R. 3,400; 
Netherlands 8,285. 
Nickel and alloys, all form 197 m 
Silver unworked and partly worked 
value, thousand dollars. . $2,884 $2,089 Japan $1,851; West Germany $188. 
5 ore and concentrate 38 28 All to United Kingdom. 
e: 
Ore and concentrate 7,164 73,110 All to Japan. 
Metal and alloys, all form 29,932 40,477 U.S.S.R. 15,700; Belgium-Luxembourg 
5,871; Netherlands 5,670; Japan 5,078. 
Other metals and alloys, all forms 32 14 Japan 9; United Kingdom 5. 
NONMETALS 
J1J7ö’öD! q ĩð 4 RUNN 88, 900 46,015 All to Japan. 
, f e eis 295,000 375,000 All to U.S. S. R. 
Affe eee 12,600 6,179 All to Japan. 
ign nri 2622 ioe AA Seka 8 
, . ea enia wx xS 14,041 4,302 All to Japan. 
Magnesite.._..._......-.-.------------ 307,265 387,591 U.S.S.R. 276,200; Poland 61,250; West 
Germany 19,674. 
uartz and quartzi te.. 4,308 4,586 All to Japan. 
tone, crushed including gravel........... 625 bis 
Talc, soapstone, and steatitũ 45,216 70,410 U.S.S.R. 37,000; Japan 25,066; Poland 
Other, slag and similar materials from steel 
manufacture 16,914 -. All to U.S.S.R. 


MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous. s 104,025 56,440 All to Japan. 


1 888 from import data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 

France, West Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands New Zealand, Norway, Polan 

Port l, Spain, Sweden, Switzerland, Turkey, the U.S.S.R., the United Kingdom, the United States, an 
ugosla via. 


Source: For Poland and the U.S.S. R.: Official foreign trade statistics of the ry dis countries; for all other 
countries: Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual, v. 5, (the Far 
East), Walker and Company, New York, 1970, pp. 68-69; 1969 Supplement to the World Trade Annual, v. 5 
(the Far East), Walker and Company, New Yor , 1971, pp. 47-48. 
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Table 3.—North Korea: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 

Aluminum and alloys, unwrought and semimanufacture s 3,183 4,862 
Chromium, chromite ore and concentrate ss. 10,000 22,000 
Copper ore and concentratte11]i!t ii „„ „ eee 4,918 Eo 

Iron and steel: 
Pig iron and cast iron ic 4,064 
BOTT a EEEE ha hh DEDE y ca 7,029 7,000 
Semimanufacture ss 14, 308 14,878 
Manganese ore” 19 ,000 21,000 
MerCUIV 7... 8 76-pound flasks.. 1,078 290 
Other nonferrous and alloy semimanufactures, not further described. . .............. 91 111 

NONMETALS 
PIPELINE UON CREUSE EINEN SER ee ee AT 8,300 4,300 
Sulfur, elemental. 2.22020 cee lo lcovee we conrohehUucubmn ed muDUSNatns 8,000 5,900 
MINERAL FUELS AND RELATED MATERIALS 

Coal, all graden thousand tons 692 606 
n) MEM NR EUER dd do.... 195 208 
Petroleum, crude and refinery produetss do 722 772 
Petroleum, coal and gas-derived crude chemicals do- 27 19 


1 Compiled from export data of Australia, Austria, Belgium- Luxembourg, Canada, Denmark, Finland, 


France, 


est Germany, Greece, Iceland, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Poland, 
Portugal, Spain, Sweden, Switzerland, Turkey, the U.S.S. 
Yugoslavia. 


., the United Kingdom, the United States, and 


Source: For Poland and the U.S.S.R.: Official foreign trade statistics of the respective countries; for all other 


countries: Statistical Office of the United Nations. 1968 Supplement to the 


Far East) 


orld Trade Annual, v. 5 (the 


Walker and Company, New York, 1970, pp. 70-72; 1969 Supplement to the World Trade Annual, 


v. 5 (the Far East), Walker and Company, New York, 1971, pp. 49—50. 


COMMODITY REVIEW 


METALS 


Iron Ore and Steel.—There were no spe- 
cific references to North Korea's iron ore 
production in 1970, but the apparent in- 
crease in steel output indicates a corre- 
sponding rise in iron ore output. Exports 
of iron ore to Japan from Musan, by far 
the largest iron ore mine in North Korea, 
totaled 535,000 tons in 1970, about the 
same as in 1969. 

At yearend 1970 it was declared that the 
2.2-million-ton steel production target en- 
visaged in the 7-year plan had been 
achieved. It was also announced that ex- 
pansion and modernization projects were 
underway or completed at all of the major 
steel plants—Hwanghae, Kimchaek, Kang- 
son, and Songjin. 

Additional furnaces and auxiliary equip- 
ment were being constructed at Hwanghae, 
North Korea's largest steelworks, This new 
shop, which boasts mechanized and auto- 
mated processes, was placed into operation 
in October 1970. An ore sintering plant 
was also being installed. At the Kimchaek 
steelworks, known projects included a fur- 
nace and a rolling shop. The nature of the 
projects at the Kangson and Songjin steel- 
works was not revealed. 

Concerning output and performance at 


the different plants, the Hwanghae works 
assertedly achieved its 7-year plan targets 
for both steel and pig iron during 1970. 


At the Kangson works all output goals 
for the first 6 months of 1970 were de- 
clared to have been met. Crude steel out- 
put was increased 2.2 times over that dur- 
ing the first 6 months of 1969, and 
production of slab steel, rolled steel, seam- 
less steel pipe, welded steel pipe, and wire 
rope also showed sharp increases. Compar- 
ing the January-June periods of 1969 and 
1970, output of seamless steel pipe and 
welded steel pipe reportedly rose by 2.5 
times and 4.3 times, respectively. All this 
would imply that Kangson steelworks has 
been greatly expanded in recent years. 


The Songjin steelworks was credited 
with raising steel production in its electric 
furnaces through cutting down raw mate- 
rial charging time and average heat time. 
It was also claimed that rolled steel pro- 
duction more than doubled as compared 
with 1969 production. The scrap iron sup- 
ply for the plant was increased as a result 
of a province-wide scrap collecting cam- 
paign. 

At Kimchaek, where no production gains 
were claimed in 1969, indicating progress 
was not entirely satisfactory, it was asserted 
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that pig iron production had been normal- 
ized in 1970 through more automated fur- 
nace controls. The increased pig iron out- 
put made possible a significant gain in 
steel output also. There was no informa- 
tion on oxygen converters, which suppos- 
edly had been installed. 


Nonferrous Metals.—Little information 
was available on the status of North Ko- 
rea’s nonferrous mines and smelters al- 
though emphasis was known to have been 
placed on rock tunneling, open pit mining, 
and improved ore beneficiation. Appar- 
ently, the country produced more than 
200,000 metric tons of lead and zinc in 
ores in 1970 and about 13,000 tons of mine 
copper. The Songhung mine, the country's 
largest gold-silver-copper mine, was said to 
have fulfilled its 7-year plan targets in 
1970. During 1960-70, the mine doubled 
its labor productivity and introduced var- 
ious technical innovations, including auto- 
matic drills, high-performance ore crushers, 
and automated ore dressing systems. The 
Nampo electrolytic zinc plant and copper 
smelter on the west coast also achieved its 
7-year plan goals, as did the Munpyong 
lead smelter and electrolytic zinc plant on 
the east coast. During the year no mention 
was made of North Korea's third nonfer- 
rous smelter, the Hungnam copper smelter, 
also on the east coast. In 1970, Japan im- 
ported 62,480 metric tons of zinc concen- 
trates from North Korea. 


NONMETALS 


Cement.—It was announced that cement 
production reached 4.0 million tons in 
1970, a substantial increase over 1969 out- 
put. As a result, the lower limit of the 7- 
year plan goal was achieved. It was also 
stated that annual capacity stood at 5.0 
million tons at yearend. North Korea in- 
creased construction funds for the building 
materials industry by 80 percent in 1970; 
most of the funds were allocated for ex- 
pansion and modernization of existing fa- 
cilities, rather than for constructing new 
plants. As an example of the programs 
that were carried out, a new large-size 
two-cylinder calcining furnace was put into 
operation at one cement plant in 1970. 


Fertilizer Materials.—In 1970 emphasis 
was placed on expanding the chemical in- 
dustry. Construction funds allocated were 
increased 60 percent as compared with those 
in 1969. As a result of the special effort, 
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‘the 7-year plan goal for chemical fertilizers 


was achieved, and production of other 
chemicals also showed significant gains. 
Favorable mention was made of the impor- 
tant Hungnam chemical complex on the 
east coast. There was no news on North 
Korea's efforts to increase the supply of 
apatite used to produce superphosphates. 
Magnesite.—Production at the Yongyang 
magnesite mine, located in the Machon 
Mountain Range in the northeast, was 
substantially greater than in 1969. Other 
magnesite mines probably did well also. 
Exports of calcined magnesite to the 
U.S.S.R., other European countries, main- 
land China, and Japan continued to be an 
important item of foreign trade, although 
substantial quantities were also consumed 
domestically. s 


MINERAL FUELS 


North Korea's requirements for refined 
petroleum products were met by imports 
from the U.S.S.R. The lack of references in 
1970 to a planned oil refinery (the coun- 
try's first) that was to be constructed with 
U.S.S.R. technical assistance at Sinüiju in 
North Pyongan Province might mean that 
the project was shelved. 


To develop the electric power industry 
more rapidly, the 1970 state budget pro- 
vided 30 percent more in funds than in 
1969. Because of increased expenditures, 
the 7-year plan output goal of 16 to 17 
billion kilowatt-hours — assertedly was 
achieved. Work on large projects like the 
Puch'ang thermal powerplant and the 
Sódu-su hydroelectric powerplant made sig- 
nificant headway, and indications are that 
some facilities were even placed in opera- 
tion. | 


Coal.—The coal sector, which achieved 
its 7-year plan production goal of 23 to 25 
million metric tons in 1968 and 1969 con- 
tinued to increase output. It was an- 
nounced that production in 1970 had 
reached 27.5 million tons, predominantly 
in anthracite. The mines in the northern 
field (Aoji, Hakp'o, and Koch'am for ex- 
ample), which supply the best of the 
country's bituminous coal, however, were 
especially commended for raising produc- 
tion through successful introduction of 
metal props, new coal-cutting machines, 
automatic loading machines, and convey- 
ors; by carrying out intensive geological 
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prospecting work around existing opera- 
tions; and for expanding tunneling work 
so as to prove up new coal reserves. The 
need for bituminous coal as an industrial 
raw material was accentuated. 

Emphasis was placed on large-scale strip 
mining in the belief that this is the best 
method to increase coal production in a 
short period of time. Land clearing and 
choice of stripping sites would be expe- 
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dited in preparation for mining. In imple- 
menting these plans, equipment such as 
rotary drills and large trucks would be in- 
troduced. To streamline operation of the 
medium- and small-scale underground coal 
mines, it was planned to have the large 
mines provide technical assistance and take 
the responsibility for directing mine shaft 
construction and selecting the plan for 
mining. 


Digitized by Google 


The Mineral Industry of the 
Republic of Korea 


By Harold J. Drake! 


In recent years, growth of the Republic 
of Korea's mineral industry has lagged be- 
hind that of the economy as a whole, as 
well as that of the principal markets to 
which it supplies mineral raw materials. As 
shown in the tabulation below, the index 
for gross national product (GNP) in 1970 
stood at 178; that for manufacturing, 265; 
that for building construction, 277; where- 
as the index for mine production stood at 
153. Indexes based on the value of manu- 
factured products imports of which mineral 
raw materials are an important component, 
stood in 1970 at 386 for chemicals and 554 
for metal and nonmetal manufactures. In 
terms of value, about half of the mineral 
commodities consumed in 1970 came from 
foreign sources as nearly a third of domes- 
tic output was exported. 

In 1970, the GNP of the Republic of 
Korea, at current prices, amounted to 2,562 
billion won ($8.2 billion) ? a level approxi- 
mately 25 percent above that of 1969. At 
constant 1965 prices, the GNP amounted to 
1,434 billion won ($4.6 billion), compared 


with 1,306 billion won ($4.5 billion) in 
1969. The value of mine production (about 
3 percent of GNP) at current prices rose 
from 40.2 billion won ($140 million) in 
1969 to 47.5 billion won ($153 million) in 
1970. 

Trends in production since 1965, in terms 
of quantity, of the principal types of pro- 
ducts of mining and petroleum refinery 
operations are shown as indexes in the fol- 
lowing tabulation. Mine production in 1970 
was 53 percent above that in 1965 and 20 
percent above that in 1969. All of the in- 
dexes in 1970, except that of metal con- 
centrates, were well above the levels of 
1965 and 1969. Mine production of iron 
concentrates, constituting the great bulk of 
metal concentrates, was 20 percent below 
that of 1969. 

Virtually all of the growth goals of the 


1 Physical Division of Nonmetallic 


Minerals. 

? Where necessary, values have been converted 
from Korea won (Kw) to U.S. dollars at the rate 
of Kw 288.1— US$1.00 (1969) and Kw 310.6= 
US$1.00 (1970). 


scientist, 


(1965 = 100) 
Gross Manufac- Imports 
Year national turing Con- Mine 
product ! production! struction ? Chemicals“ Metals and production 
nonmetals 
1965 — 100 100 100 100 100 100 
19666. 113 116 116 123 209 106 
1901... ... 1 123 144 151 194 354 120 
1989899 140 184 198 268 547 118 
1969... 222 uus 162 225 246 329 597 127 
1910 ˖ A 178 265 277 386 554 153 


1 Based on constant 1965 prices. 

2 Based on building construction permits in square meters of floor area. 

3 Based on the value in constant 1965 dollars of products made from minerals exclusive of petroleum products. 
* Excludes manufactured fertilizers. 

5 Based on quantity. 
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(1965 2:100) 
1965 1966 1967 1968 1969 1970 
Petroleum refinery: 
Production inden 100 126 169 869 544 732 
Total mine production: 
Thousand tons 15,379 16,327 18,377 18,084 19,568 23 ,492 
TOOK ⅛¾˙ͤm Jm. ee 100 106 120 118 127 158 
Percent of total production 100 100 100 100 100 100 
Nonmetals: 
Coal (anthracite): 
Indéz. |ui sid 100 113 121 100 100 121 
oU Percent of total production 67 71 68 57 52 53 
er: 
Inde 2e 100 89 119 159 196 240 
Percent of total production 28 24 28 38 43 44 
Metals: ; 
Concentrates: 
e 100 108 97 117 108 87 
Percent of total production 5 5 4 5 5 8 
Refined metal: ! ? 
Indes 100 113 131 141 193 311 


1 Gold and silver. 
2 Less than 1 percent of total production. 


second 5 year plan, 1967—71, were achieved 
in 1970.but inflation during the period con- 
tinued at an unacceptable rate. The third 
5 year plan, 1972-76, will attempt to estab- 
lish price stability and a balanced self-sus- 
taining economic structure that emphasizes 
controlled growth in the agricultural and 
chemical industries and in heavy manufac- 
turing industries, such as steel, shipbuilding, 
machinery, and petrochemicals. The plan 
calls for the maximum development of 
mineral resources and those industries con- 
suming the products of the mineral indus- 
try. 


The Asian Development Bank approved 
funds for a feasibility study of the Andong 
Dam Multi-Purpose Development Project. 
The dam and reservoir will supply water 
and generate hydroelectricity for industrial 
production facilities and shipyards planned 
for the area. The Asian Development Bank 
also approved a U.S.$10 million loan to the 
Government-owned Korea Developement 
Bank for relending to private industrial 
enterprises to finance the foreign exchange 
cost of machinery, equipment, supplies, and 
services needed to establish, modernize, or 
expand capital facilities. 


PRODUCTION 


Mineral production in 1970, at current 
prices, was valued at an estimated 47.5 bil- 
lion won ($153 million). Nonmetallic min- 
erals, including coal, accounted for about 
97 percent and metal concentrates and re- 
fined metal for the remainder. 

Production of coal (anthracite) in 1970 
amounted to an estimated 12.4 million tons 
valued at 27.9 billion won ($90 million), 
compared with 10.3 million tons valued at 
22.5 billion won ($78 million) in 1969. Pro- 
duction of other nonmetallic minerals rose 
23 percent in quantity and 49 percent in 
value, to 10.4 million tons valued at 11.5 
billion won ($37 million) . Kaolin, fluorite, 
pyrophyllite, limestone, silica sand and 
stone, and salt registered significant pro- 
duction gains in 1970; output of amorphous 
and crystalline graphite and asbestos de- 
clined. 


Production of metal concentrates declined 
about 16 percent to 685,875 tons valued at 
8.1 billion won ($26 million), while that 
of refined gold and silver was up 62 per- 
cent as output of silver soared to 1.5 million 
troy ounces. Output of iron concentrate, 
which normally accounts for about nine- 
tenths of concentrate production, was off 
about a fifth, principally because of a de- 
cine in exports, the principal market for 
metal concentrates. 

Additions to petroleum refining capacity 
in recent years have led to sharply increased 
output of refinery products. Overall out- 
put in 1970 was about double that of 1968 
and 35 percent over that of 1969. Most of 
the increased output was accounted for by 
residual fuel oil, production of which nearly 
doubled in 1969 and increased again by 
39 percent in 1970. 


THE MINERAL INDUSTRY OF THE REPUBLIC OF KOREA 491 


Production of hydraulic cement, steel in- as a major constituent, one or more min- 
got, and flat glass increased as did most eral commodities. 
chemicals and chemical products containing, 


Table 1.—Republic of Korea: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Aluminum, primar / A 6,600 15,450 
Antimony mine output, metal eon tent 31 NA NA 
BGC se ß e eles A 104 r 111 106 
oppor: 
ine output, metal content_-_----------------------- 1,201 1,330 1,639 
Metal refined including secondary . ....-.......--..--..-- 4,556 6,220 5,080 
õĩõĩ7ꝛ ͥͥͥ eeu tee v.. ee troy ounces. . 62,405 50,7934 51,845 
Iron and steel: 
Iron ore and concentrate thousand tons 830 710 571 
e ß lU ee r 16,761 41,000 47,736 
Ferro, 5,891 11,000 18,310 
i2 aude steel excluding castings. ........- thousand tons 372 874 479 
ad: | 
Mine output, metal content r 15,695 16,477 16,016 
Metall. cut: a nl soe act erat Pl 8,119 3,478 8,600 
Manganese ore and concentrate, gross weight... ......... 4,221 2,902 8,401 
Molybdenum mine output, metal content 192 130 115 
Silver thousand troy ounces. . r 637 906 1,494 
Tin mine output, metal content long tons r 85 es "Er 
5 mine output, metal contenBtt r 2,098 1,971 2,070 
inc: 
Mine output, metal content r 19,339 22, 082 28,980 
Metal, primar ESCORT I E APRI 2,454 2,810 2,800 
| NONMETALS 
, e BE see uus See ee 3,311 5,910 1,378 
Barter . d.... 8 5 2 d 
Cement, hydraulic. thousand tons 3,572 4,865 5,812 
e . . M do- 121 136 195 
Diatomiteeee «% „ N 2,214 2,916 2, 584 
eee ecco hs ien ee Lee E DAL 20,993 23,435 28,021 
Fluorspar, all grades 46,604 39,178 47,780 
Graphite: i 
tale a anen E 1,788 920 218 
AMOPDhOUS s ee teehee 127 ,942 73,414 59,312 
Kyanite and related materials, andalus ite 113 54 NA 
Salt, marine thousand tons. . 561 289 405 
Stone, sand and gravel, n.e.s.: 
Crushed and broken limes tone do.... 5,653 7,415 9,104 
Stone, not further described (quartzite7)ꝛ do.... r 179 226 259 
Sand including glass sand... .................- do.... 49 87 105 
Talc and related materials: 
n ß ß 77,765 101, 170 120, 124 
Tale e 2. a ee nem nD aan 8 71,643 r 79,118 83,939 
^. MINERAL FUELS AND RELATED MATERIALS | 
Carbon õĩ˙—é6⁵509⅕9Ilm ee eo bur es Mu LE is 454 3,845 
Coal, anthracite g thousand tons 10,242 10,273 12,394 
Fuel briquets, anthracite briquetsss do- 6,891 9,194 10,000 
J•öôöêé§é5b ²˙ ¼˙ ĩðâĩ i A cx efe M A Mae do- 8 NA NA 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . r 38,937 14,774 5,628 
FF ee oats aoe do.... 1,975 2,220 3,252 
Jet fuel ate podere v ead do.... r 2,063 8,126 4,623 
Distillate fuel oil... 2- ---------------------- do.... 10,082 r 9,605 11,240 
Reiden e l.. Rem do- 13,861 r 26,739 87,116 
Other oru a he ]˙Ü˙ auc Act do.... r 9,672 5,422 6,447 
Refinery fuel and losses do- 1,744 8,126 5,748 
Ro) "es ne ee Rn eR orte tM do.... 87,334 55,012 74,044 


P Preliminary. r Revised. NA Not available. 
1 Officially reported production only. 


TRADE 


In 1969, as in previous years, the Repub- Nearly three-fourths of the value of exports 
lic of Korea was a net importer of mineral and imports consisted of metal ores, con- 
commodities. Exports were valued at 14  centrates, and scrap. If scrap metal was not 
billion won ($45 million), whereas imports included in trade data, Korea would be a 
amounted to 29 billion won ($94 million). net exporter of mineral commodities. 
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The principal export commodities in 
1969 were metal ores and concentrates that 
amounted to 579,595 metric tons valued at 
8.6 billion won ($28 million), all of which 
went to Japan. Tungsten concentrate ac- 
counted for 14 percent of the quantity and 
62 percent of the value of these exports. 
Exports of anthracite were valued at 1.2 
billion won ($3.9 million) ; natural quartz 
and quartzite, 496 million won ($1.6 mil- 
lion); and kaolin, 392 million won ($1.3 
million). Japan was the recipient of these 
exports. 

Imports of nonmetallic minerals in 1969 
amounted to 1 million tons valued at 7.3 
billion won ($24 million) and those of 
metallic ores, concentrates, and scrap 
amounted to 958,080 metric tons valued at 
22 billion won ($70 million). Imports of sul- 
fur and crude phosphate rock for use in 
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the manufacture of fertilizers accounted for 
nearly half the quantity and value of non- 
metallic minerals. Asbestos and salt ac- 
counted for 25 and 12 percent, respectively, 
of the value of imported nonmetallic min- 
erals. 

Iron scrap accounted for 88 percent of 
the value of imported metal ores, concen- 
trates, and scrap. Nearly all of the remain- 
der was copper ore (8 percent) and iron 
ore (2 percent). 

Imports of crude and partly refined pet- 
roleum were valued at 41 billion won ($133 
million), up about 24 percent, while im- 
ports of cement and manufactured fertil- 
izers continued the rapid declines of recent 
years engendered by greater utilization of 
productive facilities within the Republic 
of Korea. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Bismuth including alloys, all forms. ............................ 75 NA 
Iron and steel: 
Iron ore and concentrate thousand tons. . 112 673 
Metal powders. ß e 6,580 NA 
Semimanufacture s thousand tons NA N 
Lead ore and concen traten 19,930 17,878 
Manganese ore and concentrate. ..._..-..----.----------------- 500 N 
Molybdenum ore and concentrate. ___....-----.---------------- 509 868 
Silver including alloys, all forms thousand troy ounces. . 418 NA 
Tin ore and concentrate.._..__-.------.-.-------.--- long tons 2 NA 
Tungsten ore and concentrate._.....-.---.-.----.-.------------ 3,619 3,712 
Zinc ore and concentrate. ....... 222 LL LLL LL Lll Lll lll Ll... 94,075 89,878 
NONMETALS 
Abrasives, flint pebblenꝛnssmsʒa2nle 1 8,227 NA 
Cement cnc cco es te 4 ⁰ ⁰⁰⁰⁰m ⁵ ele Soe 17,500 290,970 
Clays and products: 
Crude, kaolin. oc ß!!! cssuenuL Oo ed 89,608 41,003 
Products, refractory......-...---------------------------- 59,860 NA 
Diatomite and other infusorial eart gs 60 NA 
Feldspar and related materials: 
JJJJJ;;ö! ́ꝗ dd 6,767 NA 
Leucite, nepheline, and nepheline syen ite r 25,801 NA 
FlUOFBDRI..-.-.----.--- 092-902 ⁵ w ecDEEdsns ee 49,788 87,157 
Aphten ⅛ m ⁰ wee eem 48,037 43, 025 
Mica; ᷣii))n!!!! hy nO E 3,461 NA 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade thousand tons 11 16 
Gravel and crushed rock. ........................... do.... 1 NA 
Quartz and quartzite._..-.---------------------------- do.... 72 A 
Talc and soapstone. __.......-....-.-------------.-.---- O...- 49 181 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets, anthracite. .-.------------------------- do.... 226 284 
Petroleum refinery products: 
Gasoline; woraaa‚o‚a‚ doeLaeiceE Sade do.... ET 467 
Kerosine, white spirit__........-.....-..-.-..------- 983 -- 54 
Distillate fuel oil......--_.---.----- ee do.... c 113 
Residual fuel oil...................................- 98 a 142 


r Revised. NA Not available. 


Source: Foreign Trade of Korea, 1968. Customs Bureau, Ministry of Finance. 
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Table 3.—Republic of Korea: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum including alloys, all form. 15,404 14,196 
Copper: 
Ore and concentratekk 6,786 14,905 
Metal and alloys, all form 8,476 9,822 
Iron and steel: 
8 ³ h ³ ³ A ua thousand tons 391 701 
Pig töl- -senan ² ² ↄ ↄↄ . ĩ ue rU LU E do- 79 60 
Spiegeleisennsns LL LLL lll eee 14 NA 
Steel, primary form thousand tons r 857 316 
Semimanufacture s do- 232 255 
Lead including alloys, all form 2,706 2,565 
Manganese: 
re and con centrale 521 11,307 
%«öéO—¹⁊Ʒůß TTT... 242 
ne ß , aaacceu 76-pound flasks. . 2 NA 
Tin ine uding alloys, all form long tons 280 874 
Titanium, oxides. ....... 2 LL LLL LL LLL eee 8,157 4,216 
Zinc including alloys, all form 6,780 8,9826 
NONMETALS 
Abbes te‚e‚e‚e‚e cS DEGREES thousand tons 25 28 
Cement. ose oon oe i LU oon ous do.... 142 16 
Diatomite and other infusorial earths wur AETERNUS 157 NA 
Fertilizer materials: 
Crude, phosphatic..._......-.-..-...------- thousand tons 871 509 
Manufactured: 
NitrogenouS.-..-.:22222z.osemLEeLQ evsEERIZES do.... 420 111 
Boer... 88 do- 140 NA 
C ³ AAA uu E e do- 68 224 
AM ĩðVdʃ. y eret. E do- 15 8 
C 0§ö§ö;ð ]²“ ⅛m mt. ]ͤ½:.p D ꝓ̃ꝶꝶhqꝶq¼ꝶqꝶ⁵m⸗ ade = do 101 110 
Sodium and potassium compounds, soda ass. Occ. 23 NA 
Sulfur, elemental, all form do.... 55 138 
MINERAL FUELS AND RELATED MATERIALS 
e y 4, 875 NA 
Coal, all grades including brique ts 53 28 
Coke and semicokkö „„ „„ „„vkà 51 64 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . 37,199 55, 300 
Refinery products: 
C õ³Ü;²ðu ̃ ̃ ...... do- r 159 19 
C /d a do- r 98 nc 
Distillate fuel olilw.vd“TNc“&”c”œ”œWœù”„ 22 22.222... do- r 139 284 
Residual fuel oĩ lll... do.... r 8,176 509 
LubricantèX ns do- 39 68 
%%/%//”!.Gßöä.öͥ5—ĩd xx TEE SU do- 99 240 
r Revised. NA Not available. 


Source: Foreign Trade of Korea, 1968. Customs Bureau, Ministry of Finance. 
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A number of technical assistance and 
licensing agreements with foreign manufac- 
turers were made in 1970 as the Govern- 
ment continued its drive to introduce ad- 
vanced technology into the operations of 
domestic industries. 

Agreements relating to the mineral in- 
dustry include processing licenses covering 
asbestos, gypsum, phosphoric acid, silica 
sand, and crude steel from Japanese manu- 
facturers and technical assistance at Pohang 
steel mill from an Australian company. 
Naphtha-cracking licenses were granted by 
two U.S. companies and another company 
agreed to provide construction and plant 
testing supervision and other assistance and 


to rent equipment for the construction of 
a naphtha-cracking plant. 


METALS 


Copper, Lead, Zinc, Silver and Gold.— 
Output of copper at the Kunbuk mine ex- 
ceeded by 78 percent that of 1969. The 
Kooryong, Dalsung, and Daeduk mines also 
contributed substantial tonnages to the 
total copper output of 27,312 metric tons. 
The Korean Government was studying the 
feasibility of constructing a copper smelter 
in Masan, Kyungsangnamdo, an area noted 
for its concentration of copper mines. An 
anticipated near-doubling of demand for 
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electrolytic copper by 1976 and a produc- 
tion capacity of about one-quarter of that 
at the copper refinery in Changhang led to 
the study. 

The new Bupyong silver-lead mine added 
significantly to domestic output of silver 
and in 1970 accounted for about half of the 
quantity produced. The Yeong Hwa mine 
continued to dominate mining of lead and 
zinc and accounted for 63 percent of the 
lead ore and 55 percent of the zinc ore 
produced. 

Iron Ore.—Production of iron was well 
below that of 1969, notwithstanding that 
output at the Yangyang mine, the largest 
domestic producer, was up in 1970. Sharp 
declines in production occurred again at 
Mulkum and Chungju to offset the increase 
at Yangyang. 

Iron and Steel.—Production of steel ingot 
in 1970 rose to 480,669 metric tons, a level 
nearly 30 percent above that of 1969. Do- 
mestic producers of basic iron and steel 
products depend principally on imports 
for their raw materials needs. Imports of 
iron and steel scrap rose 16 percent in 1970, 
to 839,938 metric tons; only one-tenth of 
domestic output of iron ore was used with- 
in the Republic of Korea. 

Tungsten.—The Sangdong mine recorded 
only a modest gain in production over that 
of 1969. Nearly all of the 3,110 metric tons 
of scheelite concentrate was exported to 


Japan. 
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NONMETALS 


Cement.—The Samchok cement plant was 
undergoing expansion that will add 22 
million metric tons to its rated capacity 
of 1.7 million metric tons. Anticipated 
increased demand has led to other plant 
expansions and current plans call for 
an increase in total capacity from 6.6 mil- 
lion metric tons in 1970 to 10.6 million 
metric tons in 1972. 

Tong Yang Cement Manufacturing Com- 
pany, Ltd., Seoul, plans to establish a con- 
crete and asbestos-cement products plant 
and a refractory plant at a total investment 
of about $8 million. Output of both plants 
is for both domestic and foreign markets. 

Graphite.—Production of amorphous 
graphite in 1970 was dominated by the 
Wolmyung and the Mano mines which, in 
the aggregate, accounted for two-thirds of 
the 59,312 metric tons produced. Of the 15 
mines operating in 1970, four were closed 
by yearend. 


MINERAL FUELS 


Petroleum.—Gulf Oil Corporation, Pitts- 
burgh, Pa., and Korea Oil Corporation an- 
nounced a new joint project to manufacture 
and market in Korea a complete line of 
high-quality and economy-grade lubricating 
oils. Construction of the facility, which will 
have a 3,000-barrel-per-day capacity, was to 
begin in 1971. 


The Mineral Industry of Kuwait 
and Saudi Arabia 


By David A. Carleton 


CONTENTS 


Kuwait 


On December 18, 1969, officials of the 
Kingdom of Saudi Arabia and the State of 
Kuwait signed a document formally divid- 
ing the Kuwait-Saudi Arabia Neutral Zone 
into equal administrative parts—the north- 
emn part to be administered by Kuwait 
and the southern part to be administered 
by Saudi Arabia. Existing arrangements for 
the equal sharing of natural resources will 
continue. Petroleum is the only major 
mineral activity in the former Neutral 
Zone, including its offshore area. Offshore 
petroleum is produced by Arabian Oil Co. 
Ltd. (AOC), the concessionaire for both 


Kuwait and Saudi Arabia. Onshore, petro- 
leum is produced jointly by two compa- 
nies, Getty Oil Co., the concessionaire for 
Saudi Arabia, and American Independent 
Oil Co. (Aminoil), the concessionaire for 
Kuwait. Many of the facilities belonging to 
the Getty Oil Co., are in the Kuwait-ad- 
ministered section; however, for the pur- 
pose of this report all Getty operations 
will be discussed under Saudi Arabia and 
all Aminoil operations will be discussed 
under Kuwait. Activities of AOC will also 
be reviewed under Kuwait. 


KUWAIT 


Kuwait's petroleum-based economy con- 
tinued to undergo another year of re- 
trenchment even though petroleum reve- 
nues increased 6 percent, a rate essentially 
unchanged for several years. The country's 
rising oil revenues have traditionally sup- 
ported increasing expenditures for social 
services and economic development and 
still produced budgetary surpluses. These 
surpluses go into the Government's general 
reserve fund, most of which is held in the 
form of foreign assists. In recent years, Ku- 
wait has been extending increasing 
amounts of aid and grant money to other 
Arab Governments. During the past 3 
years these have averaged $150 million an- 
nually. This together with direct aid to 
the United Arab Republic (U. A. R.) and 
Jordan following the June 1967 conflict 
with Israel, economic and technical aid to 
developing countries, and special financial 
assistance to Yemen and the Trucial States 


have diverted financial resources which 
could have otherwise been spent to stimu- 
late domestic activity or to earn additional 
income. 

Despite fiscal restraints, Kuwait's na- 
tional income during the fiscal year ending 
March 31, 1970, was $2.2 million, up 
slightly from the previous year. The coun- 
try's gross national product (GNP) . during 
this fiscal year ending March 31, 1970, was 
$2.7 billion. Oil and natural gas continue 
to account for more than half of the 
GNP. This condition concerns government 
officials and efforts to diversify the econ- 
omy are being implemented. 

On December 24, 1970, a protocol for in- 
dustrial development was signed in Cairo 
between Kuwait and the U.A.R. The pro- 
tocol provides, interalia, for the U.A.R. to 


1 Supervisory foreign mineral specialist (petro- 
leum), Division of Fossil Fuels. 
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assist Kuwait in conducting geological sur- 
veys and appraising their results, undertak- 
ing economic feasibility studies on in- 
dustrial projects contemplated, and 
providing Kuwait with the services of 
Egyptian experts. It also calls for the coor- 
dination of plans for the production and 
marketing of fertilizers in both countries.? 


Although discussions concerning Kuwait's 
offshore boundary with Iran have been 
going on for many years, no final solution 
has been reached. There have been agree- 
ments in principal; however, the main 
problem in adopting a demarcation line is 
the other unresolved offshore boundary 
disputes with Saudi Arabia (in the Neu- 
tral Zone) and Iraq. Settlement of a 
boundary line would permit further devel- 
opment of the Marjan-Fereidoon oilfield, 
which lies astride the Kuwait-Saudi Arabia 
(in the former Neutral Zone) and the 
Iran boundary junction point. 


Table 1.—Kuwait: 
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PRODUCTION 


Crude oil and the refined petroleum 
products derived therefrom are the only 
major items of mineral production in Ku- 
wait. The 1.09 billion barrels (2,986,410 
barrels per day) of crude oil produced in 
1970 was 6.6 percent more than that pro- 
duced in 1969. Kuwait Oil Co., Ltd. 
(KOC), the only crude oil producer in 
Kuwait proper accounted for 91 percent of 
the 1970 total. The remainder came from 
Kuwait's one-half share of production from 
the former Neutral Zone, including 
offshore areas; Aminoil accounted for 3 
percent and AOC for 6 percent. After ex- 
periencing 2 years of production declines, 
Aminoil recorded a substantial gain of 26 
percent during 1970. This gain reflects the 
improved marketability of fuel oil from 
Aminoil’s Mina Abdullah refinery follow- 
ing the completion of a desulfurization 
unit. 


Production of mineral commodities ! 


Commodity 1968 1969 1970 » 
NONMETALS 
Fertilizer materials „„ metric tons 199, 169 229, 419 NA 
Lime, hydrated and quick. ............... 2. ll lc cL lll... SN 89 694 e 700 
Iiir dn re See a ch A eee wem) 4,211 4,000 e 4,000 
r ³⁰¹.- elsi oe eerie 0.... NA 14,786 20,786 
MINERAL FUELS AND RELATED MATERIALS 
Natural gas, marketed____._..._...-...-.-._.-.--- million cubic feet.. 118,750 132, 973 NA 
Petroleum: 
„ ⁵˙àA . en: iz um thousand 42-gallon barrels.. 964,069 1,021,615 1,090,040 
Refinery products: 

Motor gas oline ee do- 4,209 7,053 10,132 
Sh ⁰ m toes ete Meo Pre do.... 411 635 888 
Korohe: —.55---..- c4 Booz ͥ⁰yd y D LS do.... 1,287 8,674 4,762 
Distillate fuel olè“Xl. eee do.... 48,460 46,989 54,090 
Residual fuel olill“.,d do 50,860 52,284 72, 280 

Liquefied petroleum gas do.... 16,829 17,163 e 20,0 
%%%%ͤO y ¼ yd . LC n do- 7,119 5,966 9,019 
JP ˙ set se al AMARE 8 do.... 128,675 188 , 764 171,166 

e Estimate. v Preliminary. NA Not available. 


1 Includes Kuwait's one-half share of crude oil production in the former Kuwait-Saudi Arabia Neutral Zone 
and Kuwait's share of refinery output by its concessionaires in that area. 
? Includes production from natural gas processing plants. 


3 Mostly naphtha and topped crude for blending. 


TRADE 


Kuwaits mineral trade is dominated by 
exports of petroleum and imports of iron 
and steel materials and cement. Exports of 
crude oil increased 5 percent in 1970, re- 
flecting the rising world demand. Exports 
of refined products, however, increased a 
sizable 38 percent, reflecting the salability 
of Aminoil and Kuwait National Petro- 


leum Co. (KNPC) residual fuel oils pro- 
duced from new desulfurization facilities. 

Kuwait continued to maintain its rank 
as the world's fifth largest crude oil ex- 
porter. The 944 billion barrels exported in 
1970 amounted to 11 percent of the 
world's total, unchanged from 1969. 


? Middle East Economic Survey. V. 14, No. 10, 
Jan. 1, 1971, p. 8. 
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Commodity 1968 1969 1970 
METALS 
Aluminum and alloys, all form 13 11 NA 
Copper and alloys, all form (2) 259 NA 
Iron and steel: 
Scrap and ür gel ubeRee£.nsesue.xhwescist e 34,753 27,724 NA 
Semimanufacture sss 3,573 19,815 NA 
Lead and alloys, all formmmꝛmnwI—§wem LLL Lll lll lll L2. l lll ll 2 17 NA 
Other HB. s coole eet ie ILLO cQ aUo. Mr cie 8 (2) 2 NA 
NONMETALS 
Asbestos, ee teh eee Ei Ed. . ee f E (2) NA 
Cement - o ecc oe te ere RE AL ur dese Np e EE DEL Edu i ee 4,078 14,976 NA 
Clay produce 
fein ll 20 86 NA 
Nonrefractory brick... „ 452 117 NA 
Fertilizers, natural... o oaacocuecR nc eR reEREOZesecaentepenzenememdk 24 60 NA 
Gypsum, plasters, and limestone nnn „„ 247 62 NA 
II a ee eh i Ron i ð2—Lu ĩ v ⁰ LEE es I5" 222. NA 
Precious and semiprecious stone, except diamond................ kilograms. . 125 ua NA 
cre 236 129 NA 
Stone, sand and gravel: 
Dimension, ecrubd ee ꝛ l 268 NA 
Gravel and crushed rock_..____.______--_-----_---_-__-_- „„ 540 NA 
Sand... ah hee ⁵ ↄ 8 111 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, and briquetnnnne.k s 1 10 NA 
Petroleum and refinery producta: 
Crude petroleum thousand 42-gallon barrels. . 847,853 896,967 943,838 
Refinery products: 
hn... LE eee d ro Pe NEN sedrasi 4,232 7,354 
Kerosine and jet fuel! do.... 60 8,157 4,562 
Distillate fuel ooill“”&“N7n7dd- .. do 37,365 34,798 41,409 
Residual fuel oll do.... 19,348 24,864 48,833 
Liquefied petroleum gas do.... 11,948 12,097 12,816 
GG Ä ëœ QGdCcT AfVſTCTTThVadTꝗBhyjr ee ee anes do.... 314,694 6,274 7,163 
Jl!l!üöüũ ⁵ð A Se eee T do.... 83,415 84,922 117,137 
NA Not available. 
1 Includes Kuwait’s share of former Neutral Zone exports. 
2 Less than 14 unit. 
3 Includes total refinery products exports of Kuwait National Petroleum Co. (KNPC). 
Table 3.—Kuwait: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum and alloys, all form e „„ 643 728 
Copper and alloys, all forms___..--.-_-.---.------------------------------------- 197 278 
Iron and steel: 
Scrap and unwIOURhl.. cos eere cec re neces cer cceemseee estes serene tee 762 2,069 
eee ß y e 186,165 201, 880 
Lead and alloys, rr. ͤrĩ K wem ERE 459 123 
Tin including alloys, all forms_._........---.._-_.-----_-------_--_---------------- 5 9 
Other ness. Gan Esau xem nau aie e cuu iE m ced 68 49 
NONMETALS 
D 92066 Eee aca Ole eee est 3,926 1,624 
Ci1ßn⁵ eh E du ILL lc pua oca Lp eee uL LL m RT. 905,363 811,280 
Clay 1 
FP Ä ² ²˙² ²¾ũ ꝰ r ³ m —1ꝗãT ² r Eit LE MOM PE 1,864 1,271 
Nonrefractory brick_.__.........-.-.---------_------.------------ 3 409 9, 860 
FFG ur ²⁰ꝙ˙’i... tee Su yd ME ota eee etd carats. . 1,880 1,145 
Fertilizers, natural- ----.------------------------ Arion NS 846 69 
Gypsum, plasters, and limestone________...__--.--_------------------------------ 9, 543 S eS 
Moreea ana C Rp TP 
Precious and semiprecious stone except diamond. ........................ kilograms. . 95 26 
KI. | eee ce NC oie OO ³ / alma ʒ eee ose eee 1,963 2,995 
Stone, sand and gravel: 
Dimension: 
%%%%%%ͤ%é dd ⁵⅛ d dd ß eC tase ee 4,901 8,004 
MWOLkéd.- v lo ee eee eee) Soe LL ĩð2 e A AD 1,380 3,647 
Gravel and crushed rok „„ 47,059 
San deae n ²ę⁵ ys E 8 53 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke, t nacre c DUE y 362 167 
Crude petroleum. ____---.---.-.-------------------.--- thousand 42-gallon barrels. . . 
Petroleum refinery products: 
Gasoline ood ff cL Ere eb ee v aC de do.... 16 8 
Kerosine and jet fuels____.__....-__.__..._---.-----------_------------ do.... (1) 6 
Dinner ð v ee eee ees do- (iu. utes 
Lubricant -. ß e ß ERE I ELE do 119 164 
11 (h ³⁰]³ AA SU EREMO ELM 8 do.... 84 20 
Totül 212. -ntvLet ⅛%ÜAͤA2.. %7ð = ð . ĩð . ATE do- 219 198 


1 Less than l4 unit. 
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COMMODITY REVIEW 


Nonmetals.—Fertilizer Materials.—Debate 
continued during the year 1970 on the 
condition of Kuwait's fertilizer industry. 
During 1969 sundry startup problems of 
the new Shuaiba plant were corrected, and 
total production increased 15 percent over 
that of 1968. Production in 1970 was also 
up; however, data are available only for 
the first quarter. During that period pro- 
duction amounted to 60,000 tons essentially 
unchanged from the corresponding period 
in 1969. The plant is run by Kuwait 
Chemical Fertilizer Co. (KCFC) , owned 60 
percent by Petrochemical Industries Co. 
(PIC) and 40 percent by subsidiaries of 
British Petroleum Co. Ltd. (BP), and 
Gulf Oil Corp., in equal shares. Like other 
fertilizer companies, KCFC suffered from a 
worldwide decline in prices. PIC, however, 
in 1970 succeeded in gaining a foothold in 
the mainland China market. This company 
is now over 90 percent owned by the Gov- 
ernment. 

Banking on the support of BP and Gulf, 
PIC decided to build another petrochemi- 
cal-fertilizer plant adjacent to the Shuaiba 
plant; however, both BP and Gulf decided 
not to participate financially. The new 
plant, being built by PIC, is nearing com- 
pletion. Its initial annual production ca- 
pacity will be 68,000 tons of ammonia and 
180,000 tons of urea reaching 280,000 tons 
and 500,000 tons, respectively, by 1973. 
Both plants will be managed by KCFC 
who will be responsible for marketing the 
combined output. Much of the ammonia 
will be exported to Turkey where PIC has 
a 40-percent interest in a fertilizer plant at 
Mersin. 

Mineral Fuels and Related Materials. 
Petroleum and Natural Gas—During No- 
vember 1970, the Government of Kuwait 
and KOC, (owned equally by BP and 
Gulf) negotiated new price and payment 
arrangements effective November 14, 1970. 
The new arrangements are as follows: (1) 
a $0.01 per barrel higher royalty resulting 
from the posted price increase; (2) a $0.04 
per barrel higher tax; (3) a $0.065 per 
barrel increase resulting from the tax rate 
rising from 50 to 55 percent. The total 
$0.115 per barrel increase will augment the 
Government's income by $120 million an- 
nually. 

KNPC in which the Government holds 
60 percent and local nationals 40 percent 
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has experienced technical problems at its 
Shuaiba refinery and marketing difficulties 
abroad. Although crude throughput was 
an estimated 90,000 barrels per day in 
1970, slightly under the 95,000-barrel-per- 
day capacity, problems in the H- oil unit 
had an adverse effect on profits. The latter 
is a hydrotreating unit which reduces fuel 
oil yields and desulfurizes the input. 
KNPC has contracted with a Japanese 
company to run the unit at capacity. In 
addition, higher cost oil from the Burgan 
oilfield had to be used at the refinery in- 
stead of the less expensive, low-quality 
Umm Gudair crude for which the refinery 
was designed. Closure of the Suez Canal 
continues to adversely affect the marketing 
of Shuaiba products in Europe. KNPC has 
leased its bulk terminal in Denmark to 
Mobil Oil Co. and is concentrating on 
sales east of the Suez Canal. 


The  Kuwait-Spanish Petroleum Co. 
(KSPC), a joint venture between KNPC 
(51 percent) and Hispanica de Petroleos, 
S.A. (Hispanoil) (49 percent), and the 
Spanish national company, found oil with 
its first wildcat well in its 3,500-square- 
mile concession. Dirah No. 1 was drilled in 
western Kuwait, northwest of Minagish 
field during July and August 1970. Based 
on initial flows, the well, which encoun- 
tered oil at 12,500 feet, was promising. 
Early in May, the company completed a 
seismic survey of its concession area. 


Reportedly, Kuwait and the U.SS.R. 
signed two separate contracts for exchanges 
of petroleum products. Under the agree- 
ments the Soviets will receive refined pe- 
troleum products in the Persian Gulf to 
supply their markets in Ceylon and India 
while KNPC will receive products in 
northern Europe for distribution to their 
customers in Europe. Although details 
were not made available, reliable sources 
described the deals as amounting to more 
than 35,000 barrels per day for a period 
exceeding 3 years. 


Major increases in AOC's production in 
1970 (6.3 percent over that of 1969) re- 
sulted from the increased marketability of 
crude oil from the Hout field, which lies 
offshore from the former Neutral Zone. Its 
low sulfur content relative to the rest of 
AOC's production is particularly useful in 
that air pollution regulations are becoming 
stringent in Japan, the destination of most 
AOC exports. AOC, by expending $300 
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million in its concession area in 1969, was 
responsible for 71 percent of total Japanese 
overseas expenditures on petroleum explo- 
ration and development. Production aver- 
aged 368,408 barrels per day in 1970. The 
company averaged 380,862 barrels daily 
during October-December 1970, which in- 
dicates that the company is approaching 
its current goal of 400,000 barrels per day. 


SAUDI 


The Saudi Arabian economy during 1970 
was relatively stagnate in spite of a spec- 
tacular growth in petroleum production. 
This situation reflected heavy aid obliga- 
tions to Jordan and the United Arab Re- 
public (U.A.R.), a peaking of deferred 
payments for various defense programs, 
and the Government's desire to improve its 
cash position. 

The country’s first development plan, 
originally approved in 1969, was revised 
prior to its official issuance in the fall of 
1970. In its final form the plan made no 
reference to any time period but rather re- 
fers to those objectives that should be 
completed in the first, second, or third 
year and those that should be achieved by 
the end of the plan. The document identi- 
fies goals and objectives and reaffirms the 
Kingdom's commitment to a free economy 
guided by private enterprise. It recognizes 
that Saudi Arabia's potential for develop- 
ment will largely depend on manpower 
changes and occupational redistribution of 
the labor force. The plan calls for addi- 
tions to physical] infrastructure, i.e. roads, 
airports, telecommunications, housing, pow- 
erplants, and water and sewerage systems, 
as well as encouraging diversification of ag- 
riculture and industry. 

During Saudi Arabia's fiscal year cover- 
ing the period September 12, 1969, 
through September 1, 1970, government in- 
come from oil amounted to $1,063 million 
or 80 percent of total government revenue. 
The petroleum sector continued to account 
for about one-half of the gross national 
product (GNP) and the bulk of the na- 
tion’s foreign exchange earnings. These oil 
industry payments represent a 14-percent 
increase over the $932 million in the pre- 
vious fiscal year. The following tabulation 
presents payments and unit income during 
1969 from Saudi Arabia’s three oil produc- 
ing concessionaires, Arabian American Oil 
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Onshore the joint production of Getty 
and Aminoil averaged 157,316 barrels 
daily, up 26 percent from that of 1969. 
During the year Aminoil was the principal 
offtaker, accounting for 52 percent of the 
joint production in 1970. The Aminoil 
"overdraw" of 950 barrels per day com- 
pares with an "underdraw" of 9,835 barrels 
per day in 1969. 


ARABIA 


Co. (Aramco), Arabian Oil Co. Ltd. 


(AOC) , and Getty Oil Co. (Getty) : 


Payments Unit income 


Company (million (US cents 

US dollars) per barrel) 
Aramco................- 895.2 82.0 
AOC 2563022608 ie us 37.1 63.1 
Getty os oo ðͤ 15.2 67.0 
Total. 947.5 80.7 


Payments by nonproducing oil companies 
provided an additional $1.5 million. Pay- 
ments by Aramco to the Government from 
oil production during 1970 amounted to 
US$1,148.4 million, a 28-percent increase 
over those in 1969. Government receipts 
from AOC and Getty were an estimated 
$60 million in 1970. Taking into account 
the 3-month time lag in tax receipts and 
assuming a not unreasonable 10-percent in- 
crease in production and in consideration 
of the new tax rates, revenue could reach 
$2.4 billion in 1971. 

Saudi Arabia has few developed mineral 
resources except for petroleum and natural 
gas. Geological and geophysical surveys are 
being conducted as a first means toward 
the discovery and exploitation of other 
mineral resources. The Directorate General 
of Mineral Resources has completed its 
aerial geophysical survey of the “Arab 
Shield," an area which comprises most of 
the western half of the country. A detailed 
geophysical survey of areas with mineral 
potential has also been initiated under the 
supervision of a French geological mission. 

During the year, three foreign agencies 
under contract with the Ministry of Petro- 
leum and Mineral Resources, the U.S. Geo- 
logical Survey (USGS), the French Bureau 
de Recherches Géologiques et Minières 
(BRGM), and the Geological Survey of 
Japan continued their search for minerals. 
At yearend, BRGM renewed its contract 
with the Ministry for an additional 214 
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years, effective January 1, 1971. Mineral re- 
sources found by BRGM since 1964 report- 
edly have a potential value of $7.5 
billion. Important among these discoveries 
are iron, silver; copper, pyrite, phosphate, 
clay, and gypsum. 


PRODUCTION 


Saudi Arabia crude oil production in- 
creased a substantial 18 percent in 1970, 
occasioned by a world demand that in- 
creased 9 percent compared with a 7-per- 
cent annual increase during the past dec- 
ade. Demand for petroleum in Western 
Europe, traditionally the destination of 


Table 4.—Saudi Arabia: 
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about half of the country's petroleum ex- 
ports, increased 11 percent. Production by 
Aramco, the country's largest producer rose 
19 percent while that of Saudi Arabia's 
one-half share in the former Neutral Zone 
rose 13 percent. 


Natural gas output, all of which is pro- 
duced in association with crude oil produc- 
tion, also increased. Gross production of 
Aramco increased to 700 billion cubic feet 
in 1970 compared with 613 billion cubic 
feet in 1969. Only 14 percent or about 100 
billion cubic feet were marketed, the re- 
mainder being either flared or injected 
back into the producing field. 


Production of mineral commodities 1 


Commodity 1968 1969 1970 » 
METALS : 
Steel semimanufactures (hot rolled). ............ PRENT metric tons NA NA 8,498 
NONMETALS 

/ ³o·mꝛm]AAqſy ⅛ð ese ͥ⁰⁰ ete eee do- 510,818 » 550, 000 651,455 
Gypsum MM ct do.... r 18,000 er 15, 000 17.231 
1ͤ»—ð cc eos Os eS 8 FCC do- 10,870 » 15,000 21, 620 

l! ³⁰¹Ü¹ ⁰ ⁰⁰⁰ydy yy EU Ci ce do- NA NA ; 

MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed. ......................... million cubic feet. e 54,000 97,520 NA 
Petroleum: 
CC///Cö§Ä§ö»— %⅛˙Ä c ERa thousand 42-gallon barrels.. 1,118,717 1,178,896 1,887,266 
Refinery products: 
Aviation gasoline... ........... LLL LL LLL LLL lll. l- do.... 145 1 88 
Motor gasoline. __.......-.--.--------------------- do.... 24,446 25,408 3 35,088 
S/ own eee eee RE ee do.... 18,177 13,962 18,668 
FFP ² q ↄꝗↄ Ahhh Ad E SE seti Emu do- 3,081 3,190 6,876 
Distillate fuel oil... ............. eee ee do- 18, 818 18, 346 22, 088 
Residual fuel olll“““““““ll . do- 85,242 90, 256 124, 825 
Liquefied petroleum gas do... 10,635 13,251 18,240 
Other. o oe i ok ⁰. y v D E do.... 8,484 2,414 2,774 
aoc PN RS do.... 158,978 167,003 228 , 047 
e Estimate. » Preliminary. ' Revised. NA Not available. 


! Includes Saudi Arabia's one-half share of crude oil production in the former Kuwait-Saudi Arabia Neutral 
Zone and Saudi Arabia's share of refinery output by its concessionaires in that area. Figures for 1968 and 1969 
therefore differ from those appearing in previous editions, which did not include production from the Neutral 


Zone. 


3 Data presented are for Hejira calendar years as follows: 1968—Hejira year 1388 (Mar. 29, 1968—Mar. 18, 
1969); 1969—Hejira year 1389 (Mar. 19, 1969-Mar. 8, 1970); 1970—Hejira year 1890 (Mar. 9, 1970—Feb. 


27, 1971). 
3 Includes naphtha. 
* Includes natural gas liquids. 


TRADE 


Crude oil and petroleum refinery prod- 
ucts, which are essentially the only mineral 
commodities exported by Saudi Arabia 
were valued at about $1.8 billion in 1970. 
Major mineral imports are iron and steel 
semimanufactures, gold, and cement. Im- 


ports of cement have declined in recent 
years, the result of domestic cement plant 
expansion. The total value of mineral im- 
ports during the Hejira calendar year 1387 
(Apr. 11, 1967-Mar. 29, 1968) was $43 
million. | 


3 Bureau des Informations du Pétrole. No. 
1773, Feb. 12, 1971, p. 5. 
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Exports of crude petroleum and petroleum refinery products 1 


(Thousand 42-gallon barrels) 


Commodity 


Crude petroleum... ------------------------------ 


Petroleum refinery products: ? 


1968 1969 1970 
966,496 1,020,055 1,175,329 


Motor gasoline. .“eeeee emensus eei 21,179 21,522 27,011 
% ³Ü§We⸗wꝗwꝙ rs ͥ y ed eats a ee Ei 13,298 14,100 13,436 
Pf . e E 1,430 1,366 4,476 
Distillate fuel oil. 15,397 17,157 23,160 
Residual fuel -ũai lll. RE 50,762 48,508 68,450 
Gh dete a EAT as ee ey Du e 11,167 14,552 15,844 
Total noc a E IM re km; ðédd x 113, 233 117,205 152,377 
1 Includes Saudi Arabia's share of exports from the former Kuwait-Saudi Arabia Neutral Zone. 
? Excludes exports by General Petroleum and Mineral Organization (Petromin). 
Table 6.—Saudi Arabia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1966-67! 1967-68 2 1969 3 
METALS 
Aluminum semimanufactures, plates and sheets... 283 577 
Copper semimanufactures, wireeůunwnMu „„ 510 NA 
Gold | ae ea Go hee eae a eae eons thousand troy ounces. . 4,115 4,437 885 
Iron and steel: 
1VVͤĩ ⁵⁰˙ꝛb]. ↄ ²ĩñ'0 ssa eee ae hee hess 8 462 6,026 
Semimanufactures: 
Bars and res.... 103,028 60,726 94,265 
Angles, shapes, and sections 8,989 5,156 16,784 
Sheets and ptte‚e 15,453 17,293 23,729 
Pipes, tubes, and fittings.. ------------------------------- 84,745 80,807 70,182 
NONMETALS 
r ⁰ / io M sooth eek ce es 465,114 279,516 623 , 305 
Diatomite and other infusorial earth8S.__--------------------------- ------- 9,609 NA 
Fertilizer materials, mineralaalũA1kůũůlkk2ꝰk4hse L Lll. ll... 4,675 ũ .....-- 5,865 
Dh o E PESEE AE TENE ue i mau eM etna ed EE E 11,050 9,3 
Stone, dimension and calcareous- s 9, 959 5,372 5,761 
MINERAL FUELS AND RELATED MATERIALS 
ef . ð ͤͤ = 10, 752 NA 
Petroleum refinery products: 
Lubricants. t? thousand 42-gallon barrels. . 144 140 245 
Paraffin and vaseline oill“ꝑ”..õUT“XNv“Uvwœw U do.... IL. eee 54 
Other -oeaan Ruso a LE DL 8 do.... 4 5 
r eee Sat Se e wea yee do- 159 145 299 


NA Not available. 


1 The Hejira calendar year 1386: Apr. 21, 1966- Apr. 10, 1967. 


2 The Hejira calendar year 1387: Apr. 11, 1967- 
3 Gregorian calendar year. 


COMMODITY REVIEW 


Although no commercial exploitation of 
any nonfuel mineral found from recent ex- 
ploration in Saudi Arabia has yet begun, 
there are good chances that exploitation 
will soon begin as a result of favorable 
findings. 

One of the most interesting occurrences 
found during recent exploration was a 
lead-zinc-copper prospect in the  Jabal 
Dhaylan area along the northern Red Sea 
coast. Studies carried out by BRGM will 
continue in order to determine the eco- 
nomic significance of the find. 

The gold-silver-zinc-copper prospects at 
Jabal Shayban about 80 miles northeast of 


ar. 29, 1968. 


Jidda has so far yielded three small possi- 
ble areas of mineralization, but there are 
good chances for extensions. At Samrah 
mineralization has been established to a 
depth of 220 meters and diamond drilling 
has indicated reserves of approximately 
204,000 tons of silver, lead, and zinc. 


Several other prospects are in various 
stages of economic evaluation and ap- 
praisal while the Directorate General of 
Mineral Resources initiated efforts to inter- 
est foreign investors to conclude exploita- 
tion contracts with the Saudi Arabian Gov- 
ernment. Proposed projects include Wadi 
Fatimah iron ore deposits, Wadi Sawadin 
iron ore, Thaniyat-Turaif phosphate, and 
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the Jabal Sayid copper-zinc-silver-gold de- 
posit. 


In 1970, the Director General of 
Mineral Resources published its first list of 
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mineral resources (other than petroleum), 
which is shown in the following tabula- 
tion: 


Potential 
Possible reserves 2 
Area Minerals reserves ! (million tons, 
(million tons) unless otherwise 
specified) 
Wadi Fatimah............. Iron (hematite), 45 percent 50 
Wadi Sawain............... Iron (hematite, magnetite )).. 3550 
ol T —— ³ AA — — Iron (magnetite), 25 percent 80 to 110 | ............ 
Samrah.................... Silver (8 kilogram per ton )))) ...........- 800,000 tons 
Jabal Sayid................ Copper, 2.2 percent, zinc 1.4 percent 8 
AMO? sino eee Zine, co opper, gold, lead. 5 
Wadi Wass at Pyrite, 80 percent 800 300 
PENARE E Salt, 96 percent 1,000 83.5 
Thaniyat and Turai Phosphate 1,000 . ...........- 
Umm Jar ae FFII ³ͤÄͤͤ ĩðV 8 100, 000 tons 
Khashm Rida %%;”ö”é PE . ñð ß i eR" 58 
Al-Kharj.................- GYPSUM eroe este Ere e EE mE E ( 
ALI-Hith................... ..... J½d%%%%%%%%%.%!......ͤ nucum 8 10 to 1b 


1 Quantities of ore estimated to exist on the basis of geological ang geophysical surveys. 
2 Quantity of ore estimated to exist on the basis of drilling results 


Nonmetals.—Fertilizer Materials.—Be- 
cause of construction delays and startup 
problems, the Dammam fertilizer complex 
of the Saudi Arabian Fertilizer Co. (Safco) 
did not begin continuous production until 
early 1971. Technical operational difficul- 
ties plagued the plant during much of 
1970. It is estimated that the plant, an am- 
monia-urea facility, operated only 50 per- 
cent of the time from startup through 
yearend 1970 and even then at sharply re- 
duced rates. Total 1970 urea production 
was only 24,897 tons, compared with a ca- 
pacity of more than 300,000 annually. 
Plant technicians hope during 1971 to 
reach and maintain design production lev- 
els. The most important units in the plant 
are a 35-ton-per-day sulfur recovery unit, a 
600-ton-per-day ammonia unit, and a 1,- 
100-ton-per-day urea unit. This latter facil- 
ity is one of the largest urea plants in 
operation. 

At yearend 1970, status of the planned 
sulfur plant at Abqaiq was pending. The 
continuing drop in world sulfur prices is 
the principal reason for delaying the proj- 
ect. The original plans called for the $22 
million plant to have a capacity of about 
200,000 tons per year and for the output 
of liquid sulfur to be processed into flaked 
sulfur and to be transported by railroad to 
Dammam for export. Feedstock will be 500 
million cubic feet per day of natural gas 
from Abqaiq oilfield. 

A small sulfuric acid plant, due to begin 
production in mid-1971, was being built at 


Dammam. The unit has a designed capac- 
ity of 50 tons per day, using 35 tons of 
sulfur per day from the nearby Safco ferti- 
lizer plant. The $1 million facility will 
market production in the Kingdom to ex- 
isting industries, such as oil refining and 
the manufactures of fertilizers and soap. 

Mineral Fuels and Related Materials.— 
Petroleum and Natural Gas.—During 1970, 
Saudi Arabia moved closer to becoming 
the world's third largest petroleum produ- 
cer, having an average daily offtake of 
3,801,100 barrels. This amount represented 
an 18.6-percent increase over 1969 produc- 
tion and was only 50,000 barrels per day 
less than that of Iran. Production by com- 
pany during the year was as follows: 


Barrels per day 
ATOMCO 2.05.22 05260 emere ERE 3, 548.9 
AO uos duse eee lacte RE Ee 1 173.5 
GEY ct oin a me du Le 78.7 
//, ³ĩ⅛¹¹ enen RRRS 3,801.1 


1 This amount is one-half of the former Neutral 
Zone's onshore production. 


Studies of the Kingdom's oil reserves 
were completed in 1969 by two U.S. geo- 
logical firms in accordance with agreements 
signed in 1965 and 1966. According to the 
report submitted, oil reserves in the fields 
studied are estimated at 126.4 billion bar- 
rels. Most important of these fields were 
Ghawar, 80.0 billion barrels; Safaniyah, 
15.4 billion barrels; Abqaiq, 8.0 billion 
barrels; Khurais, 7.5 billion barrels. Esti- 


THE MINERAL INDUSTRY OF KUWAIT AND SAUDI ARABIA 


mates prepared by Aramco, Getty, and 
AOC for reserves of fields not included in 
the study, place their reserves at 20.2 bil- 
lion barrels. The total reserves of 146.6 
billion barrels constitute more than 30 
percent of total world proved reserves. Ac- 
cording to conservative estimates, proved 
petroleum reserves were 88.1 billion barrels 
at yearend, a gross increase of 3.4 billion 
barrels over those of 1969. 

Two Aramco seismographic crews oper- 
ated throughout the year. One explored 
near the Persian Gulf coast and the other 
worked in the sand mountains of eastern 
Rub al-Khali. 

N, exploration wells were drilled in 
1970 by Aramco; however, 10 development 
wells were completed and about 25 wells 
were drilled for water injection and obser- 
vation. At yearend Aramco had completed 
778 wells and had an additional 17 listed 
as temporarily suspended. Of those com- 
pleted, 420 produced oil and two produced 
associated natural gas. 

Although Saudi Arabia’s fields, together 
with other Middle East oilfields, are 
known for their high production rates, Ar- 
amco has been injecting water into the 
Ghawar and Abqaiq fields since 1955. At 
the end of January 1970, Aramco had 109 
water injection wells, of which 102 were 
gravity injection and seven were pumping 
wells. Because of the successful results in 
maintaining the reservoir pressure, more 
water injection wells are planned. The 
total injection rate was 3,593,000 barrels of 
water per day. Individual well rates are as 
high as 86,000 barrels of water per day, 
and the average is 32,000 barrels per day. 
In addition, natural gas (methane) from 
the Abqaiq natural gas process plant was 
injected at a daily rate of 329,735,000 cubic 
feet into the Abqaiq field and the Ain Dar 
section of the Ghawar field. 

Ghawar field continued as the country's 
largest field, producing 1,575,637 barrels 
per day or 49 percent of the Aramco total 
in 1970. The field showing the most signif- 
icant gain during the year was the offshore 
Safaniyah field. The 771,311 barrels per 
day produced in 1970 was 82 percent more 
than in 1969 and enabled the field to re- 
place Abqaiq as the country's second larg- 
est field. 

The offshore portion of Berri field was 
brought on stream in October. The on- 
shore section which produced about 30,000 
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barrels per day came on stream in 1967. 
Project production of 150,000 per day in 
1971 will rank this field fourth in the 
country. Facilities completed during the 
year for handling Berri crude include a 
stabilizer and the company's first million- 
barrel crude oil storage tank at Ras Tan- 
ura, gas-oil separators at Jubail and Ras 
Tanura, and 26 miles of pipeline. A 36- 
mile pipeline between Berri and Ras Tan- 
ura and another million-barre] oil storage 
tank were under construction at yearend. 

Production increases during the year 
were sustained despite the closure of the 
Trans-Arabian Pipeline (Tapline) —Per- 
sian Gulf to Mediterranean pipeline—from 
May through December. During 1968, the 
last full year of Tapline operations, this 
line handled 17 percent of Aramco's crude 
oil production. Closures during the follow- 
ing 2 years reduced the pipeline's share of 
output to 12 and 5 percent, respectively. 

Aramco announced during the year pro- 
duction plans for the Marjan and Zuluf 
offshore oilfields. A loading tanker will be 
permanently placed 50 to 75 miles offshore 
to receive and store crude from the 
offshore gas-oil separators and later to 
transfer the crude to ocean-going tankers. 
The scheme should be in operation late in 
1971. 


The Ras Tanura refinery of Aramco 
processed crude oil, unfinished products, 
raw liquefied petroleum gas, and natural 
gasoline. These runs averaged 584,939 bar- 
rels per day, up 32 percent from the pre- 
vious year. Maintenance and construction 
crews modified a crude oil topping unit to 
increase its capacity, and the Merox plant, 
which is engaged in removing noxious sul- 
fur compounds from naphthas, went on 
stream in February 1970 with a through- 
put capacity of 32,000 barrels per day. 

Shipments of crude oil and products 
from the new Ras Tanura Marine Termi- 
nal started during the year. Cargo loaded 
on 3,170 tankers totaled 1,166 million bar- 
rels, 28 percent more than in 1969. 


General Petroleum and Mineral Organi- 
zation (Petromin) continued to expand its 
petroleum operations by becoming a fully 
integrated company in Saudi Arabia. The 
company's 12,000-barrel-per-day refinery 
operated at capacity and plans were firmed 
up for expanding the plant to 27,000 bar- 
rels per day and building a new 15,000- 
barrel-per-day plant at Riyadh. Plans were 
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worked out under which a subsidiary of 
Universal Oil Products, Co., will be the 
major contractor for the dual refinery con- 
tract. No final contract had been signed at 
yearend. 


The Jidda plant for manufacturing lu- 
bricating oils was under construction at 
yearend and should be completed late in 
1971. The plant is owned 71 percent by 
Petromin and 29 percent by Mobil Oil In- 
vestments, a company incorporated in Pan- 
ama. The plant will be able to produce 
75,000 barrels annually. 


Petromin's tanker company purchased its 
first vessel, a 35,000-deadweight-ton vessel 
which will ply the Ras Tanura-Jidda 
route. Purchase of another tanker of simi- 
lar size was being negotiated. 


Plans for the construction of a 14-inch, 
180-mile natural gas pipeline from Uthma- 
niyah (Ghawar field) to Riyadh have been 
finalized. The line is designed to supply 70 
million cubic feet per day to private and 
industrial consumers in Riyadh. Estimated 
cost is $20 to $30 million. 


During 1970 Atlantic Richfield Co. as- 
signed its rights under an exploration con- 
tract to Sun Oil Co. Partners in the new 
contract are Sun Oil Co., 60 percent; the 
Natomas group, 30 percent; and the Paki- 
stan state agency, Oil and Gas Develop- 
ment Corp., 10 percent. The Natomas 
group share is held by Natomas Co., 9.85 
percent; Dellingham Corp., 9.85 percent; 
Texas International Petroleum Corp., 5.0 
percent; and Sante Fe International Corp., 
5.3 percent. It is believed that this approx- 
imate 9.000-square-mile offshore / onshore 
Red Sea concession has been finally de- 
fined. In the event of a commercial discov- 
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ery, a 30-year exploitation concession will 
be granted in which Petromin may opt up 
to 50 percent participation. A drilling rig 
is being mobilized, and the first well, 
Gawwas No. l, is scheduled to begin in 
April 1971. The well will be located in the 
Red Sea, 10 miles offshore approximately 
125 miles south of Jidda. The water depth 
at the well location is 75 feet, and the 
well is expected to be drilled to 15,000 
feet. 

During 1970 the partnership of Tenneco 
Oil Co., and Société Auxiliaire de la Régie 
Autonome du Pétroles (Auxirap), a mem- 
ber of the EIf/ERAP group, relinquished 
approximately two-thirds of its license area 
but retained two offshore/onshore Red Sea 
blocks totaling 3,000 square miles. The 
partnership had a gas discovery well in 
1969 in one of these areas, both of which 
are located at the northern end of the Red 
Sea. During the year seismographic work 
was undertaken and a dry well was aban- 
doned. Certain operational problems devel- 
oped during the year, the result of prox- 
imity to the Sinai Peninsula. 

In the Eastern Province, exploration 
continued in the license area belonging to 
Petromin but assigned to Agip Saudi Ara- 
bia, S.p.A., an affiliate of the Italian State 
Petroleum agency, Ente Nazionale Idrocar- 
buri (ENI). Agip transferred one-half of 
their interest to Phillips Petroleum Co. 
The two-parcel concession covers 77,382 
square kilometers in the Rub al-Khali and 
9,107 square kilometers in al-Hasa. During 
1970 two wells were drilled in each of the 
areas with disappointing results. Two 
crews are continuing seismic work, and a 
well is planned for the Rub al-Khali in 
1971. 


The Mineral Industry of Liberia 


By E. Shekarchi ! 


The mineral industry of Liberia again 
registered substantial gains in 1970, with 
large increases reflected in iron ore, dia- 
mond, and petroleum refinery products. 
Offsetting the high level of activity in 
these sectors was the decline in gold pro- 
duction, as more marginal mines sus- 
pended or cut back operation. Liberia 
retained its position as Africa's leading 
iron ore producer and the world's third 
largest exporter of iron ore. 

Estimated value of iron ore shipments in 
1970 was $151 million, 2 an increase of 18 
percent when compared with 1969 values. 
Other mineral industry contributors to the 
gross national product (GNP) of $270 mil- 


lion in 1970 were: Diamond, $48 million; 
petroleum refinery products, estimated at 
$12.8 million; cement, $2.2 million; and 
gold, $20 million. 

The Bureau of Natural Resources and 
Surveys conducted geological investigations 
by detailed mapping in the Monrovia area 
and Cape Palmas in its search for clays, 
kyanite, and silica sand deposits. 

An airborne geological survey of the Con- 
tinental Shelf and field studies of the coastal 
area by the U.S. Geological Survey suggested 
potential deposits of petroleum. The study 
found two sedimentary basins on shore, and 
indications of similar basins with identical 
rock units in the offshore areas. 


PRODUCTION 


The total value of mineral production 
increased to an estimated $183 million in 
1970 compared with $178 million in 1969. 
Although output of most major mineral 
commodities with the exception of gold 
increased in 1970, lower prices for dia- 


mond on the world market resulted in a 
lower total production value than might 
have been anticipated. Statistics on produc- 
tion are contained in table 1. 


1 Physical scientist, Division of Ferrous Metals. 


? Liberia uses U.S. dollar currency. 


Table 1.—Liberia: Production of mineral commodities 


Commodity ! 1968 1969 1970 » 
METALS 
CC6öũJ•00nööôͤÜ;àd dd 8 troy ounces. . 8,216 1,136 e 1,100 
Iron 0f6.... a See cue eee eio thousand metric tons 19,571 22, 866 28,658 
NONMETALS 
Cement, bpürullle.d᷑ do.... 50 70 e 70 
Diamond:? 
P))%))öCö A ¹˙⁰-wr T malc E thousand carata. . 587 562 620 
Dai ³ esis we oe ee do r 212 184 206 
6j ³·¹we¹ %⁰ A . C ee do r 749 746 826 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
Gasoline, motor? thousand 42-gallon barrels. . r 13 r 883 464 
1111·Ür ³˙¹m³ d ae EEES do- 1 r 76 170 
CC%!’ànnàànà)n)n... yd ³ A ⁵⁵ 8 do r91 
Distillate füeL0ll: uomo te do.... r 45 r 639 917 
Ser, eee Seki ees do r 97 r 688 1,201 
rr HERUM y do- da r4 16 
Refinery üu“,,.,,.„„.„.„ eee do.... 16 208 48 
js MET" — PORRO do.... r 172 2,034 2,816 


e Estimate. p F r Revised. 

1 In addition to the commodities listed, a variety of crude construction materials such as clays, stone, sand 
and gravel were undoubtedly produced, but available information is inadequate to make reliable estimates of 
oue ut leve 

hases by the Bank of Monrovia. 
; Exports for fiscal year ending August 31 of that stated. 
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Table 2.—Liberia: Apparent exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 
Copper scr aas 237 
Diamond: 
Gem value, thousands.. $14,286 
Industrial. .................. do $8,239 
Iron and steel: 
Ore and concentrate. thousand tons.. 18,809 
Seh sceedelgeewe ieee 9,581 
Nonferrous metal scrap n.e. ss 18 
Petroleum: 
Crude... thousand 42-gallon barrels. . 933 
Refinery products: 
Gasoline do zn 
Residual fuel oil. do 150 


1 Compiled from import data of Australia 


Germany, Greece, Iceland, Ireland, Italy, Japan, 


Sweden, 


1969 
456 


$21,154 


$1,624 
20,043 


12,970 
94 


Principal destinations, 1969 
Italy 241; West Germany 117; Japan 51. 


Belgium-Luxembourg $15,026; United 

ingdom $3,151; United States $2,976. 

Belgium-Luxembourg $1,499; United 
States $125. 


West Germany 6,666; United States 3,195; 
Japan 2,300; Italy 2,197; United King- 
dom 1,527; Netherlands 1,342. 

Italy 11,594; Japan 1,376. 

West Germany 72; Italy 22. 


All to Belgium-Luxembourg. 
All to Canada. 


Belgium-Luxembourg, Canada, Denmark, Finland, France, West 
the Netherlands, New Zealand, Norway, Portugal, Spain, 
witzerland, Turkey, the United Kingdom, the United States, and Yugoslavia. 


Source: Statistical Office of the United Nations. 1968 Supplement to the World Trade Annual. V. 3 (Africa), 
Walker and Company, New York, 1970, pp. 789—740; 1969 Supplement to the World Trade Annual. V. 8 
(Africa), Walker and Company, New York, 1971, pp. 525-526. 


Table 3.—Liberia: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide f ꝰĩ˙²ð»’ê eee es ⁰⁵ oe PR mE nS 8 85 
Metals including alloys, semimanufacturee s 120 124 
Arsenic: 
Trioxide, pentoxide, and acid 1 (2) 
Metal including alloghh gs ee „ 1 $ 
Co per including alloys, semimanufacture ss 
G ³˙OOs3AA................. ⁰³ E troy ounces... 2,241 4,406 
Iron and steel: 
T a h a EEA . y dd E eee ee r 152 6 
Pig iron and fer wh 207 17 
Ingots and other primary form nꝛꝓunůwun ꝛnꝓ U: „„ 210 331 
inet”, eee ec ete 11,364 17,848 
Lead including alloys, all formmmemeꝛmnunununun.0EUmmmisi „ 33 2 
Flatinum group including alloys, all form troy ounces.. 2 2 
lver: 
Silver and platinum ore..........................- FFC value $32 $657 
Metal including alloys, all form troy ounces. . 118 260 
Zinc including alloys, all forme ee „„ 34 42 
Metallic oxides n s ͤ0ĩͤ . toes ees 99 51 
Alkali rare earth... none ·dß ⁰ dd . 31 40 
None 0 rd og e en LE d LU 6 5 
NONMETALS 
Abrasive materials, natural: 
Pumice; wer, dd ðKK 223 310 
Grinding and polishing wheels and stones 57 653 
Asbestos, ;ͤX! rr d Suis ͥ⁰ͤ ⁰ mmer y a dC MEE ais 87 
(ep MAU pc ßꝗdꝗͥͤ ⁰ ⁰⁰ ↄ . 36,211 4,383 
Clay products, refractory and nonrefractory including nonclay brick. ............. 226 663 
Diamond, nds nl,. value 3899 aes 
Distomite- - oco ie mt d ͥ fd ee w 8 6 d 
Fertilizer materials: 
atural: 
I —— 22-5 «⁵«ù eS d ae ees E neu UL LULA 243 157 
F . 2.2.5249 20 Gee ee Ecl nc 8 5 36 
Potassic; Salti ß e ee ee eet Ee aee 365 5 
Manufactured: 
NICPOROHOUS. M Dxꝓpꝓpp! p 12,280 4,597 
Phosphatic, basic s lag „„ 696 619 
POURSSIC 24282 drhdꝓdſdꝓdſdꝓw½½½½½½ddd.ꝗfd½fddddddͥͤ . LE D PE 152 185 
77 / ³·⁰¹1—nGuly ¶yd yd y 1,240 217 
ATOMS... fffdfſßßdfdfſßſſſſſſſſſſſſſſ ALL 8 943 1,028 
Gypsum and plaster... 2... 2 2 LLL LLL LL LL LL LL LLLA LLL eee eee 166 45 
Line es eee ne Sa c s cic e sh ee ee ee rf ĩð . 8 1,505 1,077 


See footnotes at end of table. 
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Commodity 1968 1969 
NONMETALS—Continued 
/ ots tee de eee ee ee ud s suo d t Ul eL IL iE ĩͤ 8,372 1,916 
Sodium and potassium compounds: 
Caustic 6008 i622 ß ß dees E: 820 1,155 
Caustic potasn e / 11 10 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked mainly calcareous............................ 495 2,939 
P ͥͤ ²˙Ä̃pᷣ—— pe dead ue yx; k y Me ea cin LU 65 80 
Gravel and crushed rock. ............. 2 2 LLL Lc LL LLL LLL LL LLL LL Lll... 5,458 8,608 
Limestone, except dimension 5,721 17,779 
Sand. -.uoccedlleccetedesccc then LC Ll d iE eL oL E E 625 E 
Sulfur: 
Fl ³ĩ˙Wä AZ õ⁰ããã A 1 114 
BUllur do gsgs........d en (1) 1 
Sulur 8610. s.n ᷣ ⁰3r AA ͥ dd 0ͥ ⅛ v LEE ͤky ß 8 197 42 
Other: 
Refractory minerals, clay, graphite, dolomite and magnes ite 81,266 13,996 
Building materials of asphalt, asbestos and fiber, cement and unfired materials 
value.. $294,272 $155,355 
Other crude minerals LLL LLL LL eee 49 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural__.......-..--..-..----------------------------- 16 825 
Carbon black, and gas carbouůn nn 21 13 
Coal, coke and briques 220 eno ete bes ud tud on RS 671 
Gas, "hydrocarbon Hint y ĩ⁊ deme MEE value.. $124,418 $21,495 
Petroleum: 
Crude and partly refined. .....................- thousand 42-gallon barrels. . 661 917 
Refinery products: 
"T Tell bet -scarann ianen ²˙“ũVꝗAAA do.... 412 491 
Kerosine and jet fuel do 99 131 
Distillate fuel if... do.... r 278 144 
Gas oll NT cR CHROME E do.... 369 206 
Residual fuel Oil cscs oes 22222 22222-5929 zz Ec Sasedicwad do.... 347 127 
I ⁰ Z a O suc aui iE do.... 42 84 
o )) ⁰y ED 8 do 19 978 
yyh;ͤ;ͤX ³o.1ſ ⁰⁰vm. m0 8 Oll. (1) (1) 
Mineral tar and other crude chemicals derived from the distillation of coal, petro- 
leumi,-0P paS- ote ͥͥ ⁰˙²m dd è y y 203 41 
r Revised. 
1 Less than J4 unit. 
Source: Republic of Liberia, External Trade, Imports 1968 and 1969. 
COMMODITY REVIEW 
METALS 
1969 1970 
Iron Ore.—Liberia iron ore production 
and export tonnage reached new highs in Bong Mining Co.: Concentrates.... 4,463 5,267 
1970. Production for the year totaled 23.6 
ii 5 y : g Liberia Mining Co. (LMC): 
million metric tons while exports es e Lump ore 996 1,064 
24.1 million metric tons. Output at three nes 
major mines, Liberia Mining Co. (LMC), 7k, ide ö 
Bong Mining Co., and Liberian American- un F Mining 
e e . O 
Swedish Mining Co. (LAMCO) exceeded FFII 531 769 
1969 levels and showed only a slight Lump ore 4,183 4,118 
; JyTVCVꝙCꝙꝙ—hhG oe „549 65,046 
decrease at National Iron Ore Co., Ltd. Del o p cere 1.526 1.848 
(NIOC) . Quantity and type of production 
from all four companies is presented in National Iron Ore Co. Ltd. (NIOC) 
the following tabulation (thousand metric nes 8.281 2.274 


tons). 
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In 1970 export of Liberian iron ore 
reached the new high of 24.1 million 
metric tons, which was 4.1 million metric 
tons above the previous year. West Ger- 
many, as in the past 3 years, remained the 
leading importer of Liberian iron ore with 


%õõ˙Ü] ͤͤ⁰ͤͥ⁰yd y bea 
Netherlands... s 
United Kingdom. .............................. 
United States 


Expansion programs were underway at 
all four major iron mining companies, and 
output was expected to reach 24.7 million 
metric tons in 1971. 

LAMCO, the leading producer in 1970, 
continued exploration and development 
work on the extension of the Nimba 
deposit adjacent to Guinea border. An 
agreement between the Liberian and Gui- 
nean Governments, to ship the iron ore 
from Guinea, on a joint venture basis, 
through LAMCO's railroad to Buchanan 
Port, was still under consideration. 

Near the end of 1970 Bong Mining Co. 
had a trial run at its newly erected iron 
ore pelletizing plant, a joint German-Ital- 
ian operation. Shipment of pellets was 
expected to begin early in 1971. The pelle- 
tizing plant, which cost $45 million will 


employ the Allis-Chalmers grate-kiln proc- 


ess and has an expected annual output of 
5 million metric tons. 

During the year NIOC was seeking a 
$5.3 million loan to be used for expansion 
of facilities at its Mano River mine. The 
company intends to construct a concentrat- 
ing plant in which all low-grade mined 
ores, plus old tailings, will be used as feed. 
In addition substantial new loading and 
stockpiling facilities at the port of Mon- 
rovia have been envisaged. 

Exploration and development work on 
the iron deposit at Wologisi range, 230 kil- 
ometers northeast of Monrovia, was com- 
pleted in 1970. Liberia Iron and Steel 
Corp. (LISCO), which holds a concession 
from the Liberian Government on the 
Wologisi deposits, was actively negotiating 
with three major Japanese companies to 
enter into a joint venture for exploration 
of the deposits. The three Japanese compa- 
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imports in 1970 totaling 5.6 million metric 
tons. The following tabulation shows 1970 
exports from all four companies by type of 
product and recipient countries (thousand 
metric tons) . 


LMC NIOC Bong LAMCO Total 
$ 81 is 1,546 1,627 

124 485 Ls 719 1,828 

27 1,064 3 , 543 748 5,634 

zs 886 1,397 1,286 8,069 

zo E 220 2,286 2,506 
1,680 1,360 zs ,404 5,394 
518 1,132 296 60 2,006 

85 167 = 1,758 2,010 

85 = 8 469 554 


nies involved are Kawasaki Steel Corp. and 
two trading concerns: C. Itoh and Co., 
Ltd., and Nissho-Iwai Co. Ltd. LISCO's 
development and exploitation of the Wolo- 
gisi iron ore deposits envisages an invest - 
ment of about 5400 million and includes 
mining and concentrating facilities, a pel- 
letizing plant, a 130-mile railroad and port 
facilities near Roberts port on the north- 
ern coast of Liberia. The anticipated 
output for the first 20 years, according to 
the local press, would be 10 million metric 
tons per year. 


NONMETALS 


Barite.— The barite concession in Grand 
Bassa County held by the U.S. firm, 
Dresser Industries Inc., was not opened for 
exploitation during the year. Dresser has 
had its geologists exploring the area at 
intervals over the past 2 years, but by 
yearend it was not known when the com- 
pany would begin extraction. 


Diamond.—Depressed world diamond 
market conditions had repercussions in the 
Liberian market as well. Exploration work 
on the new deposit in the Kakata area, 55 
kilometers from Monrovia, was reduced to 
a minimum. Details of this new discovery, 
such as size, importance and reserves were 
not available. 


Diamond mining continued in various 
parts of the country. A new management 
has taken over the Liberia Swiss Mining 
Corp. (LISWIMCO), whose president 
resigned when a large dam was carried 
away, before completion, during an abnor- 
mally high rise of the Lofa River. This 
company has the only mechanized opera- 
tion for diamond mining in Liberia. 
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MINERAL FUELS 


Petroleum.—Union Carbide Petroleum 
Co., a subsidiary of Union Carbide Corp., 
carried out seismic studies during the year 
on the offshore oil concession of Block A. 
This block, covering approximately 3,000 
square kilometers, extends from Cape 
Mount, near the Sierra Leone border to 
Monrovia. Union Carbide anticipated drill- 
ing the first test well during the early part 
of 1971. 

Frontier Liberian Oil Co., the successful 
bidder on Block B which extends from 
South of Buchanan to Bafu Bay and 
covers approximately 3,500 square kilome- 
ters, undertook an extensive seismic sur- 
vey during the year. The seismic work 
was done primarily by Royal Resource 
Corp. and its parent company, Colorado 
Corp. The companies hold a 65-percent 
interest purchased from Frontier Liberian 
Oil Co. No drilling date was set in the 
concession. 

Chevron Overseas Petroleum Co., a sub- 
sidiary of Standard Oil Co. of California 
which had obtained the concession right 
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for Block C of the offshore oil, ran several 
hundred miles of seismic profiles in 1970. 
Block C extends from Monrovia to a little 
south of Buchanan. No results of the 
seismic work or date for the first test well 
were available by the end of the year. 


Contract terms of these offshore agree- 
ments were believed to include a 50-per- 
cent income tax, based on posted prices, 
cash bonuses on production of 100,000 and 
200,000 barrels per day, 2½ percent ex- 
pensed royalty, 50-50 profit split, rentals, 
periodic 25-percent  relinquishment of 
acreage, a 6-year exploration program, and 
25-year development program. 

The second year of successful operation 
of the only refinery in the country, 9 kilo- 
meters from the port of Monrovia, was 
marked by a 38-percent increase in total 
refinery products in 1970. The refinery 
produced regular and premium gasoline, 
kerosine, jet fuel, residual fuel oil, lique- 
fied petroleum gas and asphalt; however, it 
is not equipped to produce lubricants, 
waxes, and base stocks for the petrochemi- 
cal industry. 


Digitized by Google | 


The Mineral Industry of Libya 


By Roman V. Sondermayer ! 


During 1970 Libya remained a one-min- 
eral-commodity country, with crude oil 
production dominating its economy. Al- 
though the Government made efforts to 
develop other mineral resources, at year- 
end only petroleum and, to a certain ex- 
tent, natural gas were of world signifi- 
cance. Moreover, the new military Govern- 
ment continued to tighten supervision of 
oil operations and control of oil produc- 
tion, and to obtain increased revenues 
from petroleum operations. Petroleum 
marketing companies were nationalized, 
and production quotas were imposed on 
oilfields and companies. Following a 
lengthy period of negotiations, agreement 
was reached on new posted prices and tax 
rates. Crude oil prices increased from 
$2.23 2 to $2.57 per barrel and tax rates 
advanced from 50 percent to a range of 55 
to 58 percent. 

Since the Suez Canal closing in 1967 and 
the subsequent elimination by the Organi- 
zation of Petroleum Exporting Countries 
(OPEC) of allowances and adjustments for 
Libyan crude oils, the differential in tax 
reference prices for crude oil of similar 
gravity produced in the Persian Gulf and 
in Libya has been 40 cents per barrel. As 
a result of 1970 settlements with Libya, 
this differential will increase to about 73 
cents per barrel over the next 5 years. 

The Council of Ministers issued a law 
creating the Libyan National Oil Corpora- 
tion (Linoco) to increase Libyan partici- 
pation in the country's oil industry. Linoco 
replaced the former Libyan General Petro- 


leum Company  (Lipetco). The new 
company is authorized to participate in 
joint ventures and service contracts. In 
1970 Linoco produced its first domestic 
crude oil. Linoco acquired the Umm Farud 
oilfield when Phillips Petroleum relin- 
quished the concession rather than accept 
the Government's new posted crude oil 
prices. 


New agreements with Yugoslavia and the 
U.S.S.R. were reached, whereby these na- 
tions would assist Libya in developing its 
oil transportation and reservoir engineer- 
ing capabilities. 

Driling activities both exploration and 
development slowed considerably in 1970. 
Production increased in the first half of 
the year, but output dropped sharply in 
the third quarter of the year after the 
Government imposed production restric- 
tions. At yearend, production reached a 
level of about 3.2 million barrels per day. 


Although the liquefied natural gas 
(LNG) facilities begun in 1969 were com- 
pleted they remained idle during 1970. Li- 
byan authorities refuse to allow Esso 
Standard Libya, Inc., to fulfill its export 
commitments until a new agreement is 
reached on the tax base. 


Two natural gas processing plants were 
completed and a third was under construc- 
tion at the close of the year. The total de- 
sign capacity of the completed plants 
amounted to 20,000 barrels daily through- 
put, The reported design capacity of the 
third plant was 68,000 barrels daily. 


PRODUCTION 


The new Government restrictions on 
crude oil production during the second 
half of the year somewhat curtailed 1970 
production. Crude oil output averaged 3.2 
million barrels per day compared with 3.1 
million barrels per day in 1969. The fol- 


lowing tabulation shows monthly crude oil 
production in 1970.3 


1 Petroleum engineer, Division of Fossil Fuels. 

? Where necessary, values have been converted 
from Libyan pounds (£1) to U.S. dollars at the 
rate of £1—US$2.80. 

3 Petroleum Press Service. V. 38, No. 2, Febru- 
ary 1971, p. 80. 
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Thousand 
Month barrels 
JanustV: = 5c lee et emu ae d 111,513 
FÄ boos eee oe 101 , 086 
. ec Leu S 100 ,934 
Fü ⁵ĩ⅛ð—-Z ĩðͤ 8 110, 198 
"n HEP RE nem 110,704 
U AAA. 8 7,812 
/;ÄÜöÜ y re re A 98, 884 
August. —. GGG cedit 93,009 
Septemder!!kk eee 89,856 
Wei 8 98,859 
November 95,334 
December........................--.- 98,865 
Table 1.—Libya: Production of mineral commodities 
Commodity ! 1968 1969 1970 » 
NONMETALS 
Cement t | o ecu eee es thousand metric tons 50 100 
ö AAA ĩð eeecueeee 0...- 14 e 15 * 15 
vp MEER MT MEN EOM do.... 16 16 16 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, gross production 222 million cubic feet. . 620,000 666,525 e 710,000 
Petroleum: 
Crude. .----------------- thousand 42-gallon barrels. - 948,519 1,184,452 1,215,340 
Refinery products: 
Gasoline. a coo tk do.... 494 762 
C õõQW2W3WW3W..ͤ³ð»üqſ ³ ³ AAA do 215 364 
Distillate fuel oil do 666 861 NA 
Residual fuel oĩluu ~~ 2 ee do.... 972 1,160 
Other (naphtha)..................--.-.....- do.... 122- .— | "zo 
Refinery fuel and losses do.... 182 166 
/ ——É— do 2,651 3,313 NA 
e Estimate. » Preliminary. NA Not available. 


! In addition to the commodities listed, construction materials such as sand, paveb crushed stone, brick, 


and tile are produced, but information is inadequate to make reliable estimates o 


? Virtually all flared or reinjected. 


U.S. imports of Libyan crude oil de- 
creased 65 percent from 134,000 to 47,000 
barrels per day between 1969 and 1970. 

Supplies and equipment used by oil 
companies represented the largest single 


import trade category. 


output levels. 


TRADE 


Table 2.—Libya: Crude oil exports, 
by countries 
(Million 42-gallon barrels) 


Country 1967 1968 1969 
Belgium 83.3 30.3 44.6 
Ganda d vocc 5.9 ..... 8.8 
Denmark 13.2 8.9 9.1 
France... AA 80.6 75.1 121. 8 
Germany, West r 148.2 7259.5 274.3 
Italy lolo Lee 129.2 : 182.7 241.8 
Netherlands. 58.1 68.2 113.1 

or way 6.7 10.4 7.7 
Romania 11.1 3.9 
Spain. --..--------------- 27.9 :57.1 59.4 
Switzerland 6.8 8.0 11.0 
Trinidad and Tobago...... 7.2 6.3 8.3 

Iii é 1.2 
Turk??? 3.7 4.0 1.9 
United Kingdom 75.7 171.5 152.9 
United States 18.3 53.1 56. 8 
Vugosla via 4.8 2.0 1.5 
Ohe 8.2 4.5 7.3 

Total. r 626.8 1942.7 1,120.4 
r Revised. 


Source: Statistics Unit of the Organization of 
Petroleum Exporting Countries (OPEC). Annual 
Statistical Bulletin, 1969. Vienna, 1970, p. 64. 
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COMMODITY REVIEW 


NONMETALS 


Cement.—Construction of a 340,000-ton- 
per-year cement plant continued at a site 
near Benghazi. The project was largely 
financed by the Ministry of Industry. The 
plant will be operated by the Libyan Ce- 
ment Co., when completed in 1971. 

Fertilizer Materials.— The 272,000-ton-ni- 
trogen-per-year ammonia plant of Occiden- 
tal Chemical and Linoco at Zuetina is 
scheduled for production in 1972. 

A consortium formed by the Libyan 
Government, Ashland Oil Refining Co., 
and AGIP Mineraria, Inc, plans to build 
an ammonia plant near Benghazi as a part 
of a new Government-controlled petro- 
chemical complex. 

Other Nonmetals.—The Ministry of In- 
dustry continued to promote the develop- 
ment of Libyan mineral resources. The 
following resources development projects 
were stressed: Bentonite and clay deposits 
near Holms, silica deposits at Abu Ghelan, 
marble quarries near Tarhuna and Ben 
Wadi, gypsum deposits near the Bir 
Ghenim Jeffren and Garian areas. Perti- 
nent capacities and economic aspects of 
these projects were not available at year- 
end 1970. 


MINERAL FUELS 


Natural Gas.—Following more than a 
year of difficulty with technical problems 
and pipeline explosions and fires, the Esso 
Standard LNG plant at Marsa-el-Brega 
was completed in 1970 but not placed in 
operation. Exportation of the LNG to 
Spain and Italy was denied by the new 
Government because no agreement had 
been reached on the price of the LNG for 
tax purposes. The 15 and 20-year contracts 
with these two countries involve the sup- 
ply of 345 million cubic feet per day of 
natural gas. 

Esso has invested about $350 million in 
the project which includes two compression 
plants, one In Raguba and one in Zelten; 
a pipeline that connects the oilfields with 
the LNG plant at Marsa el-Brega; the 
LNG plant itself; and LNG storage and 
loading facilities at the port of Marsa el- 
Brega.4 

Two natural gas processing plants with 
a combined output capacity of approxi- 
mately 20,000 barrels per day of LNG were 


completed in 1970. One, owned by Occi- 
dental of Libya, Inc., can produce up to 
5,000 barrels per day of liquids that are 
blended with crude oil prior to shipment. 
The dry gases (methane) are reinjected 
into reservoirs for pressure maintenance. 
The British Petroleum Co. Ltd., and Nel- 
son Bunker Hunt plant processes associated 
gas from the Sarir oilfield. The recovered 
liquids are blended with Sarir crude oil, 
raising gravity from 30? to 37° API gravity 
oil.5 

In late 1970, Occidental was building a 
larger natural gas processing unit that will 
hàve a 68,000-barrel daily capacity. 

Petroleum.—During 1970 the Libyan 
Government increased control over the for- 
eign-operated oil industry. 


The Government nationalized facilities 
for distribution of petroleum products. 
Esso, Shell Co. of Libya. Ltd., and Ente 
Nazionale Idrocarburi (ENI) were the 
companies affected. Including 310 retail 
outlets, the nationalized assets were valued 
at $30 million. The Esso refinery at Marsa 
el-Brega and the Oasis topping plant at 
the Bahra field were not affected.6 


During July and August the Libyan 
Government imposed production controls 
which reduced output of crude oil by 
about 665,000 barrels per day. Toward 
yearend the Government permitted some 
increases in production, but the overall 
production remained below the May level. 
Maximum allowable production rates were 
set for each field, thus introducing a state- 
imposed proration system as a conservation 
measure. Following the September settle- 
ment of the posted price dispute, the Gov- 
ernment restored some of the cutbacks in 
production. The tabulation below shows, 
in thousand barrels per day, the extent of 
cutbacks at yearend 1970: 


1 World Oil. V. 169, No. 16, Aug. 1, 1969, p. 


5 Petroleum Intelligence Weekly. V. 9, No. 28, 
July 13, 1970, p. 1. 

6 Petroleum Intelligence Weekly. V. 9, No. 29, 
July 20, 1970, p. 3. 
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Government 
Company imposed Extent of 
allowable cutbacks 
production 
American Overseas Petro- 

leum, Ltd. (Amoseas) 260 100 
British Petroleum Co. Ltd.- 

Nelson Bunker Hunt.... 405 EI 
Esso Standard Libya, Inc.. 620 110 
Mobil Oil Libya Ltd./Gel- 

senberg Benzin, A. G 222 50 
Oasis Oil Co. of Libya, Inc.. 895 150 
Occidental of Libya, Inc 745 100 
Other................... 43 sies 

Total... -..------- 3,190 510 


During 1970, the Libyan Government 
obtained, after long and difficult negotia- 
tions, a substantial increase in posted 
prices as well as increased tax rates. The 
negotiations ended in early September 
when Occidental reached a settlement with 
the Government. By yearend all companies 
had concluded agreements with the Libyan 
Government along the lines established by 
Occidental except Phillips, which preferred 
to relinquish its concession rather than ac- 
cept the new terms. The terms of the an- 
nounced settlements were as follow: 

l. The posted price for all Libyan crude 
oil effective September 1 was $2.53 per 
barrel f.0.b. loading for 40? API gravity oil, 
with 2 cents per barrel more for every full 
degree above 40° API, and 114 cents per 
barrel less for every full degree below 40° 
API gravity. The new posting applied to 
all crude oils irrespective of loading port 
and quality other than gravity. Changes in 
prices are presented in the following table: 


Old New 
posting posting Difference 
Gravity type (value per (value pe (value par 
e 


barrel) barre 


42° API gravity 
Libyan light.... 
40° API gravity 
Libyan light.... 
37° API gravity 
Libyan 
our, Marsa 


$2.23 
2.28 


$2.57 $0.34 
2.53 .90 
2.10 


2.48— .88- 14 


2.10 2.48 .98 


Posted prices for all crude oils will in- 
créase by 2 cents per barrel each year from 
1970 through 1975; thus, in 1975 the 
posted price for 40? API gravity crude oil 
will increase to $2.63 per barrel f. o. b. load- 
ing port with the same variations based on 
gravity as applicable in 1970. 

2. The tax rates to be paid by the com- 
panies on any crude oil were also in- 
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creased effective September 6, 1970. The 
new tax rates to be paid by the various 
companies are as follows: Occidental, 58 
percent; Mobil-Gelsenberg, 55 ½ percent; 
Texaco-Chevron-BP, Bunker, Hunt-Esso-At- 
lantic-Richfield-Grace 55 percent; the Oasis 
group- Continental- Marthon- Amerada-Shell, 
54 percent. The tax rates for Standard of 
Indiana (Amoco) and the Elf Snpa His- 
panoil Murphy consortium remain un- 
changed. Instead of higher taxes these 
companies have agreed to cash settlements 
with the Libyan Government. 


The increase in revenue to the Govern- 
ment resulting from the settlements with 
the oil companies was estimated to range 
from 25 to 35 cents per barrel; it is ex- 
pected to increase by about 1 cent per bar- 
rel per year over the next 5 years. About 
30 percent of the increase resulted from 
the higher tax rates, and the balance was 
from increased prices.7 

Drilling activity declined, and the num- 
ber of active drilling rigs dropped from 41 
to 12 by yearend 1970. To encourage drill- 
ing the Government issued an edict late in 
1970 requiring the oil companies to set 
aside a percentage of their profits for 
exploration.8 

In the first half of 1970 (latest available 
data), extension and development well 
footage declined, whereas the number of 
completions rose slightly. The success ratio 
was 88.5 percent. The most active com- 
panies were Oasis (Bahi field); Esso (Zel- 
ten field); and Amoseas (Nafoora field). 
The extension and development drilling 
for first half of 1970 were as follows: 


Comple- 
Company Footage tions 
Agip Minararia, Inc........... 28,000 2 
American Oil Co. (Amoco)..... 1,500 "S 
American Overseas Petroleum, 

Ltd. (Amose as) 154, 300 19 
Aquitaine Libya. 2. ( ee to ae 11,000 1 
British Petroleum Co., Ltd. 

Nelson Bunker Hunt 500 1 
Esso Standard Libya, Ine 273 ,800 43 
Esso Sirte, Inc...............- 40,300 7 
Mobil Oil Libya, Ltd./Gelsen- 

berg Benzin, A. G 18,300 12 
Oasis Oil Co. of Libya, Inc..... 178,200 45 
Occidental of Libya, Inc....... 71,100 9 
Shell Co. of Libya, Ltd 800 E 

PTC AA tes 837, 800 139 


7 Petroleum Press Service. V. 38, No. 10, Octo- 
ber 1970, p. 379. 
8 Petroleum Intelligence Weekly. V. 10, No. 1, 


Jan. 4, 1970, p. 7. 
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As a result of exploration activities the 
following fields were discovered: 


Average initial 
production rate 
(barrels per day) 


Company and field 


Amoco: 
Sahabi—B....................- 414 
Sababi—D....................- 3,079 
Aquitaine: Mansour............... 5,290 
Oasis: Bahi...................... 102,783 
Occidental: Intisar—C. ........... 31,053 


The French company Société National 
des Pétroles d' Aquitaine (SNPA) an- 
nouned Libya's first offshore oil discovery. 
The well, located northwest of Tripoli, 
tested 1,102 barrels per day of 34° API 
gravity oil on a 14-inch choke. 

The principal oilfields in production 
during the first half of 1970 were as 
follows: 


Average production 
for t rst 
half of 1970 

(barrels per day) 


Company and field 


Am 
Sahabi—B................- 412 
Sababi—D................- 8,079 
Amoseas: 
B /(ô/§ĩ’²⅛?? 14,617 
! ⁰˙⅛¾W. zr Necclscme 7,460 
e decus 13,995 
Nafoor aa 332, 156 
Aquitaine: 
Mill.... mrs 16,212 
Mansour 5,290 
BP-Hunt: 
Sarir Main 323,261 
Sarir Nort nn 6,084 
Is6D.. ⁵³·¹¹ wm 72, 760 
Esso Libya 
Arshad- c2zzsce cas 3,747 
r ie ee eee 22,211 
a 12,851 
Ralab. i czeszlcnc 8 3,302 
Zelten 578,940 
FN · ˖ ͥ zer. 873 
Esso Sirte: Raguba. ............ 130,287 
Mobil: 
Amal (A, N, and U) 212,985 
Bu Mras..................- 490 
Dor Marada............... 15,043 
Ed DID... A bans 1,816 
Ff oe on oS eae 4,557 
Farrüd = oboe 4,777 
ei ee a ewe 9,238 
CCC 18, 846 
e m 13,189 
Rakb-Y V/ 890 
Fakb-GGWmdtd 540 
Oasis: 
Bl! ⁰ 8 102, 783 
Bel RHeda n „565 
Dahrrte esu ws 75,178 
II/ lvo 186,468 
/// ²˙ A -- 392,178 
Sama 82,958 
Wah. 222.2252. 9 49 146,244 
Zagg unt A 
Occidental: 
Augila SD hare Es Luo aes, d 87 , 846 
Intisar AAk 263,297 
IntisarCCCCcCcoc. : 
Intisar-D. ..............--- 834,553 
Phillips: Umm Farud............ 4,761 


The Libyan Government has a number 
of widely scattered small fields (130,000 
square kilometers) with a combined theo- 
retical capacity of 45,000 barrels per day 
(2.25 million tons per year). Development 
of these fields would necessitate the con- 
struction of a main trunk pipeline and 
gathering system. 

Plans to build a 40,000-barrel-per-day 
refinery at Tripoli collapsed when Shell 
withdrew from a project it held jointly 
with Linoco. At yearend Linoco was seeking 
new bids. 


There was no major pipeline construc- 
tion in 1970 in Libya; however, a 68-mile- 
long, 14-inch pipeline to connect with the 
present pipeline system of Mobil-Gelsenberg 
and Amoseas was planned. 


Several Japanese firms have shown inter- 
est in obtaining exploration rights in Libya. 
A general agreement in principal has been 
signed, but at yearend no information was 
available on the status of contract negotia- 
tions. 


An assistance agreement has been signed 
with the U.S.S.R. calling for Soviet special- 
ists to make a detailed survey of the coun- 
try’s oil reserves. 


A preliminary cooperation accord was 
reached between Libya and Yugoslavia in 
the field of petrochemicals and petroleum 
refining. Moreover, Yugoslav authorities 
have offered to assist the Libyan Govern- 
ment in establishing a tanker fleet. 


Occidental, continued construction of a 
$30 million methanol plant. The plant, to 
be completed during 1973, will be a joint 
venture with Linoco and part of a large 
State-sponsored petrochemical complex near 
Benghazi. The complex will include a 
1,000-ton-per-day ammonia plant and pos- 
sibly a 50,000-barrel-per-day refinery. Total 
cost for the project was reported to be $150 
million. 


Preliminary talks between a German con- 
cern and Linoco for a $50-million petro- 
chemical installation were underway during 
1970. The installation will have an annual 
capacity of 550,000 tons of benzene. 
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The Mineral Industry of Malaysia 


By John R. Lewis! 


In 1970 Malaysia was a country with a 
relatively sound economy, a mildly favor- 
able balance of trade, an attractive invest- 
ment climate, and a comparatively high 
standard of living. Much of this state of 
affairs was a result of the nation's natural 
resource position. 


Although the economy slowed somewhat 
in 1970, the direction was upward. Exports 
rose 2.1 percent in value during the year, 
but imports jumped 15.7 percent. A smaller 
trade surplus than usual at yearend totaled 
M$1,034 million.? The gross national prod- 
uct (GNP) rose 6.3 percent during 1970, 
against 9.8 percent in 1969 and 4 to 5 per- 
cent in 1968. 


Second in importance only to rubber 
among  Malaysia's exports, tin metal 
shipped to world markets in 1970 showed 
a 0.6-percent increase in value over tin 
shipments in 1969. Valuewise, and not in- 
cluding rubber, these tin exports out- 
stripped the combined worth of all other 
Malaysian commodity exports in 1970— 
wood, palm products (mostly oils) , bauxite, 
titanium, and iron ore. Metallic tin ac- 
counted for 23 percent of the value of all 
1970 commodity exports, whereas iron ore 
shipments, reflecting dwindling reserves, 
generated only 3 percent of the commodity 
export values. 


Malaysia continued to be far in the lead 
among the world's tin mining and smelting 
nations during 1970. This century-long 
leadership has steadily widened since 1948, 
when post World War II recovery began 
to gather momentum. Malaysia's tin mining 
sector employed 46,000 men in 1970, who 
mined the Nation's extensive alluvial de- 
posits with gravel pumps, hydraulicing, or 
with giant dredges. The two tin smelters, 
which process all domestic ores plus those 


of several neighboring countries and others, 
turned out 41 percent of the world's tin 
metal in 1970; most of it ranked as the 
world's highest quality. 

The United States maintained its posi- 
tion as Malaysia's largest customer, buying 
mostly tin and rubber. Japan, as a buyer 
of tin, was second, and Eastern Europe 
more than doubled its imports of Malaysian 
tin during 1970 and overtook the Nether- 
lands for third place among Malaysia's tin 
customers. Earnings from sawn logs, iron 
ore, palm oil, and other agricultural items 
also showed considerable increases. 

Wider interest in control of the environ- 
ment developed during the year. Water and 
air pollution, caused by installations proc- 
essing items such as rubber, pine oil, 
chemical fertilizers, etc., and by the slimes 
of tin mining and by tin smelting, were 
recognized as problems but although pollu- 
tion control measures were under con- 
sideration during the year, environmental 
control did not assume the proportions of 
a major issue. Past performance indicates 
that Malaysia will probably be able to take 


advantage of progressive developments 
abroad. 
The First Malaysia Plan (1966-70) 


ended at the close of 1970. An outlay of 
M$10.5 billion, in both public and private 
sectors, had been used to encourage devel- 
opment. Records of 5-year growth were 
termed satisfactory by Malaysian sources 
despite wide fluctuations in prices of major 
export commodities (including tin) and an 
uncertain international demand situation. 
Satisfactory completion of the Fourth In- 
ternational Tin Agreement was expected to 


1 Physical Division of Nonferrous 
Metals. 

? Where necessary, values have been converted 
from Malaysian dollars (M$) to U.S. dollars at 


the rate of M$3.04 — US$1.00. 
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scientist, 
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have a stabilizing effect upon Malaysia's 
fluctuating tin mining and marketing situ- 
ation. 

The Government's Second Malaysia Plan 
(1971-76) had five priorities: (l) a 
stronger economic, social, and security 
foundation for overall economic expansion; 
(2) rapid economic growth to raise the 
national income level and steadily increase 
the number of employment opportunities; 
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(3) more equitable distribution of wealth 
and sharing of facilities among the differ- 
ent races; (4) promotion of economic and 
social integration and an increase in the 
productive capacity of the disadvantaged 
groups; and (5) a dynamic and direct role 
by the Government in selected commercial 
and industrial ventures to promote greater 
involvement and participation by the less 
favored groups. 


PRODUCTION 


Malaysia’s tin production is located in 
West Malaysia and its surrounding waters. 
The metal content of mine output for 1970 
was 76,632 long tons, up 4,465 tons from 
1969 and a post-World War II record high, 


Table 1.—Malaysia: 


exceeding the previous post-war peak of 
75,069 tons, achieved in 1968. Approxi- 
mately 55 percent of Malaysia’s tin came 
from the gravel pump mines, 979 of which 
were operating at yearend; only 955 were 


Production of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 2 1968 1969 1970 » 
METALS 
Aluminum, bauxite, gross weight |... .............. thousand tons 799 1,073 1,139 
Antimony mine output, metal content (Sarawak)....................- 23 39 e 35 
Columbium and tantalum concentrates, gross weigh 52 64 23 
Copper mine output, metal content e3.. 22.2... LLL Lll... 319 250 305 
Gold mine output, metal content: 
West. MWA ⁵ðV k ds troy ounces... 1,454 9,153 3,912 
SaraWak . owes RSE eee eee Ge do.... 2,718 2,271 1,265 
Total- eas ß E De Cae et do.... 4,172 5,424 5,177 
Iron and steel: 
Iron ore and concentrate. thousand tons.. 5,167 5,234 4,491 
Pig iron and blast furnace ferroalloys do.... 60 60 60 
(Crude steel © oc oou c a dian cs do.... 60 60 60 
Manganese ore and concentrate, gross weight. _.---------------------- 45,121 10,334 Be 
Rare earth minerals: 
Monazite, gross weight... 32 ĩ K 8 2, 138 2, 054 1,657 
Xenotime (yttrium mineral) gross weight 70 153 894 
in: 
Mine output, metal content long tons 75,069 72,167 16,682 
Smelter output... .... LLL LLL lll LLL eee ee do *88,185 87,089 90,652 
Titanium, ilmenite concentrate, gross weight e 125,825 132, 628 192,455 
Tungsten mine output, metal contenẽt̃- LLL LLL LL LLL LLL... 65 188 1 
Zirconium, zircon concentrates, gross weight 1,126 1,417 860 
NONMETALS 
Cement, hydraulic thousand tons.. r 937 973 1,030 
Clays. kaolin- nnr Sowa ³˙¹wu T ⁰y 1,521 2,048 3.327 
Lime (Sarawak only 777e·e·· Lll LLL Ll l2 lL 222 ee 21 NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Crude (Sarawak)..................-. thousand 42-gallon barrels. . 11,557 3,278 6,299 
Refinery products (Sarawak and West Malaysia): 
11ͤͥ˙¹· ]⁰Ü Au A ALD UU. Nr do- 9,628 5,950 e 3,984 
/%ö%ôö˙Ü xx. ĩ 8 3 7.431 5,475 e 7,290 
JJ Se suede Aul O.. , 3,285 e 2, 423 
Distillate fuel olillllll“ lh do 15,521 6,096 e 6,7146 
Residual fuel oill“ ss do.... 15,619 20,002 e 17,186 
84,15 NEED do.... 1,672 1,096 e 2,062 
Refinery fuel and losses do.... 2,271 2,117 e 2,427 
I ²⁰³⁰¹ꝛm.. A 8 do 52,142 44,021 e 42,118 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1 All recorded production is from West Malaysia unless otherwise indicated parenthetically in commodity 


column. 


? In addition to the commodities listed, a variety of crude construction materials, such as clays, sand and 
gravel, and stone, are also produced, but output is unreported and available information is inadequate to make 


reliable estimates of output levels. 


3 Estimate based on exports of copper concentrates. 


* Exports. 
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operating a year earlier. Price improvement 
was given credit for the increased mine 
activity. There were also 61 dredges run- 
ning at yearend; four less than at yearend 
1969. Dredging supplied 32.43 percent of 
Malaysia's tin in 1970. The balance came 
from underground mines, hydraulicing 
mines, opencast mines and others. 

Iron ore production, all of which took 
place in West Malaysia, was curtailed 
when economic reserves were finally ex- 
hausted at one large mine on the East 
Coast. Production dropped 14.2 percent in 
1970. 

Malaysia’s petroleum comes from three 
fields in Sarawak, of which the off- 
shore W. Lutong field is the largest. Re- 
peating the performances of recent years, 
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crude production almost doubled in 1970 
over 1969 and reached an annual total of 
6.3 million barrels. 

Bauxite production rose somewhat in 
1970 as a new mine, making three in all, 
opened in West Malaysia. Production had 
ceased in Sarawak in 1965. 

Gold, from West Malaysia and Sarawak, 
at 5,177 troy ounces, was only slightly be- 
low output of 1969. 

Two additional kaolin mines went into 
operation in 1970, whereupon total produc- 
tion rose 62 percent to 3,927 tons. 

Other minerals produced mostly as by- 
products of tin mining included ilmenite, 
zircon, xenotime, scheelite, monazite, and 
columbite. Ilmenite (an ore of titanium), 
totaling 132,628 tons, was exported in 1969. 


TRADE 


Second only to rubber among all of 
Malaysia s products, tin is the export 
leader among the mineral commodities. 
Tin leaves the country only as metal, some 
of which is mined in Indonesia and else- 
where and brought to Malaysia for smelt- 
ing. In 1970 exports of tin metal were up 
very slightly from 89,830 long tons in 1969 
to 90,432 tons. Tin exports amounted to 
about 125 percent of the total mined in 
the country. Buyers of 82 percent of Ma- 
laysia's exported tin were the United States 
(32,862 long tons), Japan (24,074), 


Table 2.—West Malaysia: 


Netherlands (8,258), 
Canada (2,958). 

In January 1970, the Governments of 
Malaysia and Poland initialed a draft trade 
agreement under which each country would 
establish trade offices in the other's capital. 
Poland was reported also to be exploring 
possibilities of setting up joint venture 
trading firms in Malaysia. Malaysia was 
making plans to send an official trade and 
industrial mission to the Soviet Union, 
Bulgaria, Romania, Poland, Yugoslavia, 
and Hungary. 


Italy (6,229), and 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 


Ua Nraug ))) 8 


ap. 
Unwrought and semimanufactur es 


Iron and steel: 


Semimanufactures: 
Bars, rods, angles, shapes, and sections 


Universals, plates and sheets 
Hoop and strip 7 ĩ 8 
Rails and accessories. 


Tubes, pipes and fit t ing 
Castings and forgings, rou gg 


See footnotes at end of table. 


Iron and steel scra zzz 
Pig iron, ferroalloys and similar materials 
Steel, primary form 


1968 1969 

JJyAAßFͤ!ê*. 8 r 789,450 876, 854 
222 8 13 34 
jd a ta ae pert 195 245 
te rigor ae Ae Seda 8 1,276 1,016 
"RR MTM K S ae 2,371 
ECRIRE 8 292 301 
F thousand tons r 5,189 5,347 
77. NER 26,116 25, 906 
Aine tered Ale ᷣ ⁵ ⁵P— ee ae EN 54 19 
%% 74 221 
JJ ² ( EN M ODE 2, 936 24,907 
peer RE dE UN S 8,819 10,163 
ETE eddie pe 8 81 45 
JJ 8 172 1,231 
J) 8 163 102 
; - 4,254 13,452 

59 80 
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Table 2.—West Malaysia: 


Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 


OXIdeB. . esc ³⁵¹.A ⁰⁰AAAAaAAdayddõßdõͤ; Ei y E D Ed EE 
Metal including alloys, all forms........... m m LUr 2-2 eee 
Magnesium including alloys, all formnmnzI—é ef 
Manganese Ore... ouo KGł rr; nud i bu eeu LEE 
Moreu y ol uoce ß Le ß E 76-pound flasks. . 
PSI LADO Ne SH uH EE 


Tin: 


))))ö.§.ĩ³ A ee A CA uL Lr eral LM a long tons.. 
men including alloys: 


lll A ome do 
Semimanufacturee ss do 


Tungsten ore and concentrate 
Zinc including alloys: 
OLB 8 ES E oci em ⁵ ↄ dd ⁵ d eet ES 
Blue DOWUdeE: Ln ß. . . . E 
IM / ²˙iWꝛ-mqyꝗqꝙ.⁰¹ ä mqNqĩqqA mmmmAA q Lam E ĩ v eti E E Ut 
Semimanufacturee sss „„ „„ lll 
Other: 
Ash and residue containing nonferrous metals 
Oxides, hydroxides and peroxides of metals n.e.s__._......-......----...---- 
Metals including alloys, all forms: 
Alkali, alkaline earth and rare eart n SA 
NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. ......-.........--..-.-.----------- 
y jor rer: -o ee eee he oe ee eee Ne ³ / Sy a 


clays. and products (including refractory brick): 

rude: 

China tf 262 aaa aaa 
Puller: earth... .-uu2ioeasiicoceecuessndegeuesesedaseccbedeees E 


, ß d ibt dece DI dE eain 
Neon j n ⁵ðòDñꝝßdßd ̃ ñ ¼ͤ yd ⁊ . MES E spi 
Diamond, gem not set or strun zg value 
Diatomite and other infusorial ear ts „ 
Fertilizer materials: 
Crude. pt 
Manufactured: 
/// ²˙—mXQXmQXQQàAAA enc ͥ TTA ͥ Eee ĩ A 8 
FFP ²² ⁰Guddſdddddſddſdſſͤ ⁰ͥ⁰ͥ⁰ꝗãypd; 8 
( eee ³G(ä dd ³ Aq ⁵ĩͤ y ĩͤ . 8 
Other including mixeãeeeedeeddʒdũll!Im].!njy „„ 
J ²˙ ꝙmq «˙ yd m ³•m! A ⁊ð (ff z . 8 
Gypsum maps.... ²R / es 
IC;õÄõͥ))/ // ͤ deca ↄdààdddàddVdVddVVd DEL QE ei EE 
Pigments, mineral, natural, crude... ee „„ „„„„„ 
Precious and semiprecious stones, except diamond, natural......................- 
/ oe costes Soe A E ene 
Sodium and potassium compounds, n. e. s.: 
Caustic S008 SOMME ß e e 
Caustic potash, sodic and potassic peroxidenns 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked_..-_-.......-........--.------.-.------------ 
MWOPKOd:.. 5. -.ernvaev Esa ecce ³ UM C D cias EE ane 
Dolomite, chiefly refractory grade. ....................-. Lll LL lll c Lll LL. 
Gravel and crushed rock... 2. 2. 2-2 L L2 cl LLL eee ee 
Limestone (except dimensionʒᷣu;ṽß 2 ii 
Quartz and gute 8 
Sand excluding metal bearing. .......... 2.22 2L LLL cL LLL LLL LLL 2l Ll. ll- 
Tale, steatite, soapstone, and pyrophyllite. |... ........ 222. LLL cll LLL ll clc... 
Other nonmetals, n.e.s.: 
Slag, dross and similar waste, not metal bearing 
Building materials of asphalt, asbestos and fiber, cement, and unfired non- 
Metals; .. ³ↄ / ³ðÄ W cc ĩð K ĩͤ ume E 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
Carbon black and gas carbon 
Coke and mie y 


See footnotes at end of table. 


1968 


r 86,019 
27 

r 126,389 
229 


r 292,404 


140 
288 


1969 


542 

89, 1 
132, 628 
44 


417 
3 
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Table 2.—West Malaysia: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
MINERAL FUELS AND RELATED MATERIALS Continued 
Petroleum: 
CP]]]]]]]]]]]]]]hhh!h!h)h!h!hh!!  P— e — — thousand 42-gallon barrels. . 9 (1) 
Partly refined: .. q iſW. 8 do r 8,860 3,402 
Refinery products: 
Aviation gasoline... 2 22 2 2L L LLL c cssc c sss ss eee do.... 1 9 
Motor gasoline... 22 cc LLL eee do.... 4 144 
KOFOSDB. sec ee eL ̃ ⁶ ...... 8 do 1,339 749 
Jet Uel o oo ne m le Dre a ee M do.... 160 1 
Distillate fuel oil... 22222222222 L2 ee do.... 944 1,073 
Residual fuel oil... 22222222222 „ do.... 1,475 1,211 
Lubricants... es ð ᷣ 8 do 6,578 8,409 
Other, bitumen and other residues do.... 
JJ˙ÜͤÜ˙ͤ . y d do 10, 599 7,233 


r Revised. NA Not available. 
1 Less than 14 unit. 


Table 3.— West Malaysia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydroxidedʒdʒddd 2,464 2,112 
Metal and alloys, all form r 4,602 4,723 
Chrome, oxide and hydrox ideen 2 16 
Cobalt, oxide and hydroxides_____.___________________-_ ee eee 38 22 
Copper: 
Ore and concentrated M 56 
Metal and alloys, all forms______.___...________-__--_-_--_-_.---.-------- r 2,785 2,884 
Iron and steel: 
Iron angelegte. — MÀ 814 4,001 
Fig iron including cast iron 3,143 10 
Sponge. iron, powder and shot 42 95 
erroalloys: 
Ferromanganese.______________.._.-..---._-_----------.--.--------- 700 509 
) DL 35 300 
Steel, primary form eee 19,156 198 
Semimanufactures: 
Bars, rods, angles, shapes and sections. ____.-__-.--.------------------ r 69,772 43 ,885 
Universals, ane r 130,812 139, 642 
Hoop and strip ))); (8 14,308 20,025 
Rails and accessories 5,189 1,082 
WIRB.orAcccl ² dd y y 8 30, 470 29, 270 
Tubes, pipes, and fitt ing 81,952 22,853 
ins Castings and forgings, rouge 2,714 2,006 
ines ů . ⁰ cds 1 48 
LOT NINE NUS ROMERO ⁵²˙¹wm¹. ³ ⁰½m ; 8 518 727 
Metal including alloys, all form 694 1,354 
Mie including alloys, unwrought______..__-_.___.._-.__-_-_..----.------ ER 69 
an 
re and concentrate s 1,866 2,288 
Oxides oea Me fe eg teen e xx 334 
JVõÜ˙ĩê⁵¹¾_ö mn. Se ek E D cerns Se 16-pound flasks. - 105 63 
Molybdenum including alloys, all form —•U w ae 28 
Nickel including alloys, unwrought and semimanufacture s 84 36 
Platinum group including alloy troy ounces. . 15 894 
SIEL ga ee te d ꝗyꝑ re d IE A UAM, do- 14 2,581 
Tin: 
))))%!„öÜX˙ ⁵x ß ] ð f ⅛ KK; ²³Ü ERR long tons 23,504 18,387 
Metal including alloys, all form do.... 178 18, 736 
Titanium OX 1GC8 ce 2 co Seen 5 Sa ahs a iat ee y y ⁰⁰ʒ aie asd 1,541 1,590 
Zinc: 
)CCõõõĩõĩ« ] «y y ¾ K yk x ̃ ß ELA 2,684 2,105 
Ordo e kon ee c ec eo RARE RL y Ls EE 1,404 1,538 
od Metal including alloys, all forms._____..___.____..______.__._--_-..------- 2,569 4,128 
er: 
Ash and residue containing nonferrous metals 1,293 1,030 
Metals including alloys, all forms: 
Al ⁵ ðiſ/ſ Liber Da ee oe LE SM E: 107 67 
Alkali, alkaline earth and rare earth. _____.__..--___--___-------------- 937 27 
Pyrophoric alloyss 1,708 24 


See footnote at end of table. 
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Table 3.—West Malaysia: 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 
Abrasives, natural, n.e.s.: Pumice, emery, corundum, etc 
Asbestos 


Boron materials: 
Crude natural borates 
Oxide and acid 


Clays and products: 
Crude: 

Poll... ce AD tee eee oe Ze 

China (kaolin) 


/ ³⅛”¾.wü.m. %«⅛iVf cue ole ³· m dd cous 

Nonrefractory__............-.-.-.-.---~ 22 ee eee ewe 
Diamond, gem not set or strung. --.-------------------------- value, thousands.. 
Diatomite and other infusorial earths 
Feldspar J)%%%üõͥͤã ù dd = y q RESORTS 
Fertilizer materials: 

Crude: 
Nitrogenous 
Phosphatie 
Potassic 


Manufactured: 
Nitrogenous 
Phosphatic: 


eg -— — A (A ame —k 4 e 4 4 G5 GU» GÀ n oe d UD GD GÀ 4» DP GP CD — S £D Aum (UD — GD UD € GD — GOD e» dm um Ge £D d UD wu XA Ge QD 4 A 


AMMONIA o eec a ere e LE mes e ra 
Graphite; natural... ⁰·ü]]à ⁰öQU—— ]˙Ükqaſ 
Gypsum and plasters 
flor ERN CM yd ĩͤ d ce ets Sr 
J ⁵³¹¹¹¹ ³ dddſdſddſdſdſddͥͥͥ dd al eh ⁰t ci DE CL 
Pigments, mineral: 

Natural, erude 


FJ ³·Ww·üiAAA a ⁰ ¹ Ue i. ³⁰ dd du el P oeee 
Precious and semiprecious stones, except diamond: 

ECJöĩ¹b .ĩͤ . ] q ͤ0ͥ 7]] ; w NIA IERI A value 

Munde mtnu ß metes 98 


Sodium and potassium compounds, n. e. s.: 

hCṍC ⁰ ³Gꝓ⁵⁵ ³Q o ꝶ⁵ꝶ ³ d Lu iie mE EE 

Caustic potash, sodic and potassic peroxidens . 
Stone, sand and gravel: 

Dimension stone crude and worked 

Dolomite, chiefly refractory grade 

Gravel and crushed rock 

Limestone (except dimension) 

Warts and qUaAPFUZIL8 ß , . swe uec me 
nd excluding metal 
Sulfur: 

Elemental, all forms 

Sulfur dioxide 

Suldürnc acid... n ieu e IPLE kms x ee Ci ges 
Talc, steatite, soapstone, and pyrophyllite 
Other nonmetals, n.e.s.: 

Crude ee eae ee ꝓ 0» q ³ e ELE DD Er udi cece se. 
Slag, dross, and similar waste, not metal bearing 
Oxides and hydroxides of magnesium, strontium, and barium. ..............- 

Building materials of asphalt, asbestos, and fiber, cement, and unfired metals, 

moi tec ee Nag eee p epa ptr ed D NT Ry TRE PROC ENE ETE SOR EPC 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 
C aaa oa re la Sl eh hs eh ee EE. 
Coal, coke, and briquets: 

Anthracite and bituminous coal 

Lignite and lignite briquets 

Coke and semicoke 


Petroleum: 
Crude 2465 geo bes ce ⁰¹ W· eee thousand 42-gallon barrels. . 
Partly l S emu ech ta Ie ake pile ees he ewe do 


See footnote at end of table 


Imports of mineral commodities—Continued 


1968 


106 
10,354 


r 12,267 
5,814 

r 22,231 
17 


109,460 
3,709 
453 


1,760 
18 
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Commodity 1968 1969 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum Continued 
finery products: 
Aviation gasoline...._.......-._-____----- thousand 42-gallon barrels.. 1 8 
Motor gasoline. .......lloecoscllcdnsomcco-cpeqedziuugesdosasos do.... 829 766 
Korosi eanan elu web aid Dun ³ð ⁵ĩ dM a E DLE do.... 889 610 
FFC ⁰¹wà.ñ ³Ä0¹ö 8 Ones. 100 23 
Distillate fuel oll O... 3,340 3,472 
Residual fuel olill““llllll „ O.a- 255 
Fl ot E oor we ek E 0 211 192 
1 jelly and wa O.. 26,172 40,048 
ther: 
Nonlubricating oils... 222222222 22222 2 ee do.... 18 53 
Petroleum coke... ...... 22:22 22 LLL LL LL Lll 2222222 sas 2222-2 do.... 218 941 
Bitumen and other residues do.... 78 67 
S osea aaaea rae nee Oe IUD ad ecd Mr LC do 31.722 46,430 
t Revised. 
Table 4.—Sarawak: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Iron and steel ernnsnennnnn 1,259 
Platinum and silver waste and sweepings.___..._.________---._-_------- value 31.761 334, 418 
Silver including alloy sss do $1,098 8 
Other, ore and concentrate 122 36 
NONMETALS 
Clay products wc ETENIM Re EON ð 462 54 
Fertilizers, Crude. ce VVVVVyſ%TaWWV—wdd 8 170 174 
Stone, sand and gravel: 
Dimension crude and partly worked____.____..____._.-------------------- S 8,794 
Gravel and crushed rock. ______.___....._-___-_____-__---.-------------- 3,546 23,553 
Sand excluding metal bearing 10 74 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum: 
Gh ³oð¹wm thousand 42-gallon barrels.. 1 16, 511 22, 335 
Pi ³ ³ VdV 8 do 14, 763 5,177 
Refinery products: 
Gasoline: 
Aviation- 2 oo i555 sam ic ee ae Ee wed cuu EE EE do.... 77 49 
eee e e eL D dE "M 670 773 
FC ³“Üö Oe y a a O... 2 
Jet Melk Ceo noel dr cere os N 8 O... 3,743 4,539 
Distillate ̃᷑ũ â!!!!!!l!!.mm::::: r00T we ee eee 0 1, 188 1,125 
Residual fuel oll do.... 10,401 10,967 
Ft ³ðV.¹ü. ⁵ ] oo ea et ate cere wie do.... 1,184 (1) 
1Cù ⁰¹˙mmQàdàm.à..n... ⅛ðö do 17, 265 17,455 


t Revised. 
1 Less than 14 unit. 


524 MINERALS YEARBOOK, 1970 


Table 5.—Sarawak: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum semimanufactures. |... .. LLL LLL LL LLL LLL LLL LL cL Lll elle Ll esl ll. 182 302 
Copper unwrought and semimanufactures___.........-.....------------------- 65 89 
Iron and steel: 
Metal, pig iron, ferroalloys and similar materials «% 618 760 
Steel semimanufactures.___........_...--.-.----------------------------- 21,359 26,458 
Lead unwrought and semimanufacture s 41 38 
Tin unwrought and semimanufacture s long tons 109 185 
Zine unwrought and semimanufacturee s 68 13 
NON METALS 
COMONt 3. 32255 cece ñ ð0w. o —— 8 r 55,885 54,612 
“/n... ß A A 62 
Fertilizers: 

FUGG MP ITUR r 9,735 4,683 
Mauser“... aS r 17,284 21,010 
Ammoni- ——— cns ⅛¾ ] add aaa ali y et 25 

Gypsum ; ↄdſdddddddddddddd 19 33 
Bt Deas et chk a ĩ ⅛ ⁵yd ³⁵ddddddddddddſdſꝓddſf%ſſdddwddddddddddddd x PG 47 314 
Pigments mineral including processed iron oxideens 13 12 
ac clu REN LA Lr w xx Et EIE 8 6,487 6,662 
Sodium and potassic compounds, n.e.8__.__..---.----------------------------- 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly WOIKOd.. 2er ᷣ.. d ads mE Eee 48 56 
MOFKOd. ete See modusee ¹W ² ⁰⁰t CE LLL MS 8 98 39 
Dolomite, chiefly refractory grade_......-.------------------------------- 464 251 
Gravel and crushed rock«k«kk0ͥhhhhhůhw)½n))))ʒ-uʒ „„ 2,458 8,4198 
LimnestoheO.. 2 eee cece ERI A LK E 1,718 232 
Sand excluding metal bearing.._..._..._-..--.--.-..---------- 2-2-2 ie 
Sulfur 
Elemental, all form we „ 5 4 
CC ͥĩ ⁰²”vA... ⁵ꝛ Ä ¾ ⁰⁰⁰ t Ma e gea 34 44 
Tale, steatite, soapstone, and pyrophyllite”h t «k 49 54 
Other nonmetals, n. e. s.: 
Crude. cde ß e LL Lu LL eee 895 558 
Building materials of asphalt, asbestos and fiber, cement and unfired nonmetals, 
NOB oo hos so nx ""—————— a — 8 4,516 5,779 
MINERAL FUELS AND RELATED MATERIALS 
S and bitumen, dam Ti 15 
Se 
ö·Übi Add 8 thousand 42-gallon barrels.. 1 38,571 45,183 
Partly: refined- ðW⁰r eh ³ ⁰ͥ⁰¼m ³ ae LLL eis do.... r 411 
Refinery products: 
Gasoline: 
i, ß e made a Ed EMG M E C do.... 4 4 
OLOR... i ecocicioecgeuade ne e ace xus uL ELE et es uie do.... 188 237 
KGrOsin@ 22s ³˙¹w¹w⁴ C E do 79 137 
Jet IUe... eno a uu ELE ML 8 do.... 104 56 
Distillate ei !! do- 317 368 
eee ß ß e Sede 98 20 30 
F..... douce d CL qe dE do.... 31 32 
Other: 
Bitumen and other residues do.... 12 7 
Bituminous mixtures__...........-...-.-.--------.----.---- do.... 6 83 
Ota lst ß ß E DE do.... 161 904 
r Revised. 
Table 6.—Sabah: Imports of petroleum refinery products 
(Thousand 42-gallon barrels) 
Commodity 1968 1969 
ero) dT TRIPS 410 396 
Kerosine and jet fuel... 2.2 22.222222 kk «44 293 293 
Distillate Rc t dddyßddddddßdßddßd 851 775 
FFC! Am. yd x Lea d i 121 116 
C ² ( eee ers tees ee ee ere eee eee Em 52 51 
r ioe ie la ³ jj wr atte ee ES 1,727 1,631 


Source: Institute of Geological Sciences, Mineral Resources Division. Statistical Summary of the Mineral 
Industry 1964-69. Her Majesty's Stationery Office, London, 1971. p. 272 
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COMMODITY REVIEW 


METALS 


Copper.—Earlier reports of a 1972 target 
for completion of development work and 
full-scale operation of the Mamut copper 
mine near Mount Kinabalu, on Sabah, 
were confirmed during 1970. Overseas 
Mineral Resources Development Co., Ltd., 
owned 51 percent by eight Japanese copper- 
smelting companies and 49 percent by Ma- 
laysian industrialists, was investing $67 
million in developing the mine which 
will have a daily capacity of 20,000 to 
40,000 tons of ore. After concentrating the 
ore nearby, the company hopes to ship 
16,000 tons of copper to Japan every month. 
When in full operation, 1,000 people will 
be employed at the mine. The Mamut 
facilities, estimated to contain 90 million 
tons of copper ore, will be Southeast Asia’s 
largest and will take 10 years to deplete. 

Tin.—The crowded navigational dangers 
in the Straits of Malacca tended to perturb 
the newer tin-dredge operators. Some of 
Malaysia’s new vessels are capable of work- 
ing in up to 100 feet of water. 

There were 24 more gravel pump mines 
in operation in Malaysia in 1970 than dur- 
ing the previous 2 years. Spokesmen for the 
tin-mining industry indicated that the pre- 
vious reverse trend was the result of re- 
strictions placed upon tin production owing 
to tin export controls of the International 
Tin Council during late 1968 and through- 
out 1969. The correction in tin prices, which 
was the result of the restrictions, created 
the incentive for reopening some mines, 
the startup of several new operations, and 
larger, newer equipment in others. Total 
horsepower employed in the gravel pump 
mines, for example, rose 6.8 percent from 
January to December 1970, from 725,263 in 
January to 774,454 by December. 

During 1970 seven operating dredges were 
shut down because payable reserves were 
exhausted. Their combined digging capac- 
ity was 1,512,000 cubic yards per month. 
There were three startups, two of which 
were new, large dredges. Total digging ca- 
pacity of the three newcomers was 1,410,000 
cubic yards per month; the net loss of dig- 
ging capability was minimal. 

The total tin mining labor force was 
46,457 men in 1970, one less than in 1969. 

Because of dwindling reserves, the Perak 
State Government launched a survey for 


new mining areas early in 1970. It is in 
Perak that most of Malaysia's onshore tin 
is mined. All over the country, however, 
experts insisted that new fields for exploi- 
tation must be developed if tin is to main- 
tain its present position in the Malaysian 
economy. 

On July 18, 1970, the newly built Petaling 
Tin Ltd. dredge No. 7 was commissioned 
by the Sultan of Selangor. It has a rated 
capability to treat 6 million cubic yards of 
gravel per year. Cost of this single dredge 
was 30 percent more than the combined 
costs of seven Petaling dredges built prior 
to World War II. 

The volume of tin concentrates treated 
at the Butterworth Smelter of The Straits 
Trading Co., Ltd., was the highest of any 
post-World War II year. A significant vol- 
ume of imported concentrates contributed 
to this showing. Management pointed out 
that costs increased in 1970, principally for 
labor and reductants, and that smelting, at 
present rates charged, could continue only 
under a continuous and full-capacity opera- 
tion. 

Titanium.—Substantial tonnages of il- 
menite are produced in Malaysia as a by- 
product of tin mining. Usually it is a con- 
stituent of a rough concentrate and requires 
further separation. Japanese pigment pro- 
ducers have been able to use the low- 
chrome Malaysian ilmenite for some years, 
because raw material costs are low, out- 
weighing possible quality disadvantages. 

In 1970, the National Lead Co., through 
its West German subsidiary, Titangesell- 
schaft, M.b.H., and the West German en- 
gineering firm, Ferrostaal A.G., proposed 
to join with Malaysian interests, represented 
by Sharikat Gula Perak Berhad, in estab- 
lishing a titanium dioxide plant in Perak, 
the main tin-mining area of Malaysia. 
Feasibility studies were well underway by 
midyear. A  20,000-ton-per-year plant is 
contemplated that probably will employ the 
conventional sulfate process. Local ilmenite, 
mostly from Perak, will be digested in sul- 
furic acid manufactured at the site from 
brimstone imported from Japan and Iran. 
Since the Malaysian market uses only about 
3,000 tons of TiO, annually, most of the 
plant's output will be exported, mainly to 


Japan. 
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NONMETALS 


Cement.—Ytong Malaysia Berhad, form- 
erly known as the Basset Rubber Co. Ber- 
had, obtained an exclusive license to man- 
ufacture and market a lightweight concrete 
which, it was expected, could revolutionize 
the building industry in Malaysia and Singa- 
pore. Source of the patented process is 
Intong Aktibolag of Sweden. Ytong con- 
crete weighs less than one-third as much 
as ordinary concrete and costs 20 percent 
less. 

Clays.—Kaolin.—In 1970, Sanyo Pulp of 
Japan, with a group of Malaysian investors, 
arranged a joint venture to mine and re- 
fine kaolin at a location near Tapah in 
Perak. The pioneer firm, Kaolin (Malaysia), 
was to start production in September. Out- 
put was destined for use in paper, phar- 
maceuticals, plastics, paint, ceramics, rubber, 
and fertilizer products. The company ex- 
pected about $6-7 million in foreign ex- 
change earnings when the operation was 
fully developed. It will be the largest proj- 
ect of its kind in the Far East and plans 
to employ 500 persons. 

Fertilizer Materials.—The first fertilizer 
plant in East Malaysia was to open in 
early 1971. Located at Kuching in western 
Sarawak, the facility was owned by Wee 
Kheng Chiang Sdn. Bhd. and constituted 
a rather large investment for the firm. Fer- 
tilizers, at a rate of up to 5 tons per hour, 
were to be prepared for use in the growing 
of rubber, pepper, oil palm, coconuts, and 
vegetables. Initially, sixty workers were to 
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be employed on a single shift. Output was 
to be sold throughout Sarawak and later, 
in Sabah. Presumably the plant would ob- 
tain its raw materials from new fertilizer 
chemical plants recently set up within the 
country or from other Far Eastern sources. 


MINERAL FUELS 


Petroleum.—Increased use of the Malacca 
Straits by ocean-borne commerce, particu- 
larly crude oil tankers, was giving rise to 
growing concern by Malaysian and other 
officials in 1970. The threat to fishing, 
owing to a collision and subsequent pos- 
sible oil spills, was growing as traffic 
through the narrow, shallow Straits grew 
more dense. A survey to determine some 
sort of international traffic separation and 
control was agreed upon, and initial work 
begun. 

Petroleum exploration accelerated during 
1970, especially in the offshore areas, nearly 
all of which were under concession to Esso, 
Continental, and two consortiums—Agip, 
Phillips, Tenneco, and Agip, Phillips, Ten- 
neco, Frontier. Final negotiations on awards 
of licenses in principle, which were with 
Mobil, Amoco, and Gulf for the Malacca 
Straits, were continuing. Also, increased on- 
shore drilling indicated an even greater 
number of wells were to be drilled in 1970 
than the 24 drilled in 1969. 

Sarawak's Miri field, opened in 1911, 
showed a heavy decline and was down to 
about 800 barrels per day from 500 wells. 


The Mineral Industry of Mexico 


By Burton E. Ashley 


During the period 1966-70, the value of 
mineral production contributed an average 
of 1.86 percent of the gross national prod- 
uct, varying between 1.83 and 1.89 percent. 
Preliminary figures for 1970 indicate that 
the value of mineral imports amounted to 
4.73 percent of total imports, and value of 
mineral exports were 14.26 percent of total 
exports. Imports showed a rising trend 
from 1966, and mineral exports declined 
during the period from 20 percent of total 
exports in 1966 to 14 percent in 1970. The 
mining labor force in 1970 was estimated 
at 108,000 persons, an increase of 18,000 
over the 1966 figure. While the actual 
number employed in 1970 was greater than 
in 1969, the percentage of mining employ- 
ees in the total labor force declined from 
4.33 to 3.10.2 

New investment in the mining industry 
during 1970 totaled about $80 million, 
supplied primarily by Asarco Mexicana, 
S.A., and Industrias Pefioles, S.A. (Pefi- 
oles). Thirty-five new mining companies 
were formed in 1970 with capital amount- 
ing to a total of about $10 million. 

No significant mining legislation was en- 
acted during the year, but a decree pub- 
lished July 2 ruled that 51-percent 
Mexican capital will be required for new 
enterprises in the following industries: Iron 
and steel, cement, glass, fertilizers, alumi- 
num, and cellulose. 

Reserves of selected mineral commodities 
at yearend 1970 were as follows, in metric 
tons: iron ore, 300 million averaging 56 
percent Fe; copper ore, 1.45 billion; zinc, 
35 million; lead, 30 million; manganese, 16 
million; uranium ore, 4.6 million; and sul- 
fur, 84.6 million. 

During 1968 and 1969 the Comisión de 
Fomento Minero released booklets dealing 
with pyrite, tungsten, molybdenum, tin, 
antimony, coal, and a single booklet on ar- 
senic, bismuth, cadmium, and selenium. A 
short history of each commodity is given 


with background on its use. Mining meth- 
ods and geological setting are outlined 
with a description of known occurrences in 
Mexico. In some cases, reserve estimates 
were published. In addition, consumption, 
production, and trade statistics are given as 
they apply to Mexico and selected areas of 
the rest of the world. 

The Dirección General de Estadística 
published its Estadistica Minerometal- 
urgica-Produccion y Exportacion in early 
1970. 'The volume gives mineral and metal- 
lurgical statistics for 1968 and 1969 cover- 
ing quantity and value of production and 
exports by years and months. Sources of 
exports by customs area within Mexico, 
and the country destination of the exports, 
are listed. 

The Consejo de Recursos Naturales No 
Renovables (CRNNR) published Anuario 
Estadistico de la Mineria Mexicana—1970, 
which appeared in early 1971. The volume 
contains various statistics relating to pro- 
duction, imports, and exports; in addition, 
the production source is listed by State 
and municipality for selected commodities. 
Tables spanning a 5-year period list eco- 
nomic indicators comparing the mineral 
industry with total national figures. 

In 1970, CRNNR also published a four 
volume directory of mining companies. 
Two volumes each are devoted to nonme- 
tallic and metallic mineral commodities. In 
each case, volume I lists producers by com- 
modity, and principàl importers and ex- 
porters by commodity. Volume 2 lists 
companies in alphabetical order giving 
main office addresses, plant locations, and 
mineral commodities produced; traders are 
also listed alphabetically with the com- 
modities traded. 


Me Physical scientist, Division of Nonferrous Met- 
als. 

2 Anuario Estadistico de la Mineria Mexicana 
1970. Consejo de Recursos Naturales No Renova- 
bles. Mexico, D. F., 1971. p. 25. 
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CRNNR also issued Bibliografía Geológi- 
co-Minera y Económico-Minera de Mexico, 
which is a primary reference to books in 
the CRNNR library. The bibliography lists 
many unpublished theses and reports writ- 
ten by CRNNR authors. 

The U.S. Consulate General in Monter- 
rey reported on the Monterrey industry as 
a market for American exports. In 
Airgram 3 form, part 1 describes the gen- 
eral business and industrial situation in- 
Monterrey and touches on public utilities 
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table form. Part 2 gives the background of 
Monterrey industry, discusses the “in- 
dustrial group” concept, and the growth 
and ramifications of 12 major groups. The 
appendix lists 272 firms with addresses and 
group affiliation. Because Monterrey is an 
important center for various mineral indus- 
tries, the report was of particular pertin- 
ence to such U.S. interests. The two-part 
report is unclassified and is distributed by 
Commercial Intelligence Division, Bureau 
of International Commerce, U.S. Depart- 


and transportation. Two appendixes list ment of Commerce, Washington, D.C. 
various kinds of economic information in 20230. 
PRODUCTION 


Mexico produces about 50 different min- 
eral commodities. Excluding petroleum, 
the more important commodities are pre- 
cious and base metals, iron ore, sulfur, 
coal, and fluorite. The following list of se- 
lected commodities shows the chief pro- 
ducing States, and their percent of the 
total output: 


Gold............. Durango 31; Zacatecas, 15. 
Silver Chihuahua, 31; Zacatecas 16. 
Copper Sonora, 57. 

Lead. ee Chihuahua, 66. 
Zinne Chihuahua, 63. 
Coal Coahuila, 100. 
Sulfur Vera Cruz, 98. 

Fluor ite San Luis Potosi, 35; Coahuila, 31. 
Iron ore 


(Fe content)... Durango, 40; Chihuahua, 38. 


Value of mineral output in 1966 was 
$404.3 million and rose to an estimated 
$552 million in 1970. Metallic mineral pro- 
duction usually contributes 70 to 77 per- 


cent of the total, and nonmetallics, not in- 
cluding petroleum, accounted for the 
remainder. 

In 1970 cadmium and iron ore produc- 
tion gained 25 percent each over 1969 lev- 
els, gold gained 10 percent, and zinc and 
lead increased 5 and 3 percent, respec- 
tively. Output of silver and fluorspar de- 
clined slightly, but sulfur production was 
21 percent below the 1969 figure. Steel 
production gained 11 percent and pig iron 
8 percent; output of portland cement rose 
7 percent. 


3 U.S. Consulate, Monterrey, Mexico. Monterrey 
Industry as a Market for American Export. Part 
1, Infrastructure and Indices. State Department 
Airgram A-7, Jan. 29, 1971, 8 pp., 2 appendixes. 
Monterrey Industry as a Market for Ameri- 
can Export. Part 2, The Industrial Groups. State 
Department Airgram A-17, May 12, 1971, 32 pp., 
l appendix. 
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Table 1.—Mexico: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Aluminum, p immm eaae a dE LL EL 22,518 82,388 83,955 
Antimony: 
Mine output, metal content... ........: 2. LL cllc Ll Lll lll l.l. .- 3,464 8,225 4,468 
Metal (in mixed bars ))) 1,090 1,028 818 
Arsenic, white* c oen mri ee ee ee d 13,531 7,983 9,133 
Bismuth, content of refined metal, bullion, and concentrates exported - 525 606 571 
Cadmium: 
Mine output, metal ceontentů e 1,194 1,579 1,967 
Metal, refined ff owed Hee idu es 202 210 268 
Copper: 
Mine output, metal content 61,110 66,167 61,012 
Matte, metal content S2 z 79 75 92 
precipitate: metal content ee“ 80 80 38 
Metal: 
jr Je —————— — es: 59,707 64,8717 59,609 
ati I..... ³ 51,483 56,589 53,676 
old: 
Mine output, metal content troy ounces.. 176,952 180,599 198,240 
Metal, t ee a eae km; 8 do.... 172,745 169,163 191,447 
Iron and steel: 
Iron ore: 
Gross weight ‘__........--...--.--.-------- thousand tons.. 3,202 3,495 4,855 
Metal content... ... 2 2 222 LLL LLL LLL Lll Lll lll. ee do.... 1,921 2,097 2,612 
Pig iron and sponge iron do.... 1,972 2,104 2,268 
Ferroallóy8- mbH ⁰⁰rm 8 do- 48 53 7 
Crude steel .... ͥ ³o¹.wi uuu edd ⁰⁰ʒ damn do.... 3,285 8,470 8,845 
is Steel semimanufactures- ----.---------------------------- do- 4, 590 5, 110 5,242 
ad: 
Mine output, metal eonten i 174,169 170,894 176,597 
Smelter (in refined and mixed barsᷣᷣᷣꝝ ))) r 166,824 162,687 171,007 
Manganese ore: 
ross weight |... e e cad iunc r 59,185 143,564 273,916 
Metal t ⁵ðͤ— x eck een tee 26,706 60, 136 98,609 
Mercury mine output, metal content 76-pound flasks.. 717,195 22, 500 30, 256 
Molybdenum mine output, metal content 80 202 141 
Nickel mine output, metal content 26 35 44 
Selenium: 
Mine output, metal contengꝙt.t 9 1 198 126 
P MN NN ³ dſ́ddddddſddddd 8886 1 30 e 19 
Silver: 
Mine output, metal content.. thousand troy ounces. . 40,031 42,904 42,836 
= Metallurgical products, metal content..................... do- 38,962 41,699 41,493 
n: 
Mine output, metal contenꝶꝶ long tons r 520 490 525 
Smelter, pri senses See eee Edo do- r 242 139 284 
Tun gsten mine output, metal contenl . — 266 289 288 
ine: 
Mine output, metal contenu 240, 021 253,375 266 , 400 
Sete. ĩ57v dd eee AE 80,038 80,265 80,662 
NONMETALS 
J˙¹⁰ l uͥſͥAͥ yd A et ir S e 126 
I...... 0 d 246,539 176,921 319,092 
Cements hydrallié.-i.o ß be thousand tons ; i 7,267 
ays: 
Béntonite...—.- ees ee cee eee esa ee DE E oe 40,078 46,017 62,950 
Fulle i ee m dade de Ec 11,281 21,401 24,197 
F ffſ!llll 75,715 89,732 78,548 
Retractory eunen ZZZ. ĩͤ ( ae 102,037 101,740 92,878 
C 222 2s ooo eee kr. V 8 9,944 11,175 16,115 
Felds pál- eA" 80,257 83 , 493 82 ,823 
Fertilizer materials: 
Crude, hope e“... Ase eee EE r 43,138 92,574 46,726 
Manufactured: 
Nitrogenous, gross weight. thousand tons. . 781 1,149 1,177 
Phosphatic, gross weight. ..........................- do.... 209 889 368 
Mixed, gross weigngnnkttttt do- 271 271 279 
Pluorspar, all r...... 926, 000 988,304 978,485 
Graphite, all ß . r 52, 694 42, 920 55, 648 
Gypsum and anhydrite, ecrudle. „ thousand tons.. 1,235 1,219 1,291 
SET ojo si eee eee a Soe eee é“ re sGueces woesice oe M 222 8,164 
Mica, hh ĩ ⁰XXàX1àààà.à..... een eco ee ae UL 191 594 497 
%% c ur EIL IL a ML ML EE 9,929 10,130 12,365 
Salt, all types . 8 thousand tons 3,598 3,889 4,153 
Stone, sand and gravel: 
Calcite; COMMON ůœ VVVæææ ³ 6 A p RE iE 4.3 4,254 
Dl ³ q e woe eee hcic nce RE 377,161 415,029 414,468 
im s oe oe ee du ssa des thousand tons.. 2,006 1,938 ,964 
ll, ³ÜW¹¹ii¹ʃ¼n Senado Educ LL I EE 9,658 12,036 17,126 
Quartz, quartzite, and glass sand. .............................- r 921,155 281,881 355, 862 
Strontium TDIDeralsS. ⁵ ⁵ð ZT D Lee 3 , 453 18,077 25,600 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
NONMETALS—Continued 
Sulfur, elemental: 
Frasch process thousand tons 1,608 1,631 1,296 
Other native minded O..-. 24 27 24 
Byproduct from natural gas do.... 58 60 
Sulfates, natural sodium m NA 111,838 132,221 
Tale and related materials, tale 641 1,3 91 
Wollastonite..............-....- NUN DNA SCORES I CDS 69 4,567 6,562 
MINERAL FUELS AND RELATED MATERIALS 
88 Derr thousand tons 2, 605 2,458 3, 008 
oke: 
Ml do- r 1,1583 1,141 1,300 
7)! ³ĩV0AWAA. ³ĩð³Aͤ cee M ³ do 87 93 NA 
as: 
. all types million cubic feet. 6,852 6,457 NA 
atural: 
Gross production thousand tons.. 576,871 609,056 665,026 
Marketed production 0.... r870,687 417,085 481,106 
Petroleum: 
Cô§öĩÜPꝛ ð⁵d³¶ꝛ thousand 42-gallon barrels.. 1142, 257 149, 661 156,530 
Refinery products: 
asoline: 
; ee domi iae do 520 551 498 
ü y ĩð UE do.... 143,701 46,078 51,183 
Jet Mel uncle un AI A LL 8 do.... 2,2 2,681 8,086 
Keren”, -—-——m do.... 11,812 11,575 11,348 
Distillate fuel oll'wmvròUdʒꝛdl 22222222222 2 LLL lll lll do 726,715 27,581 30, 403 
Residual fuel oll do 43,057 43,135 47, 640 
Lubricant nnn... do 1,370 1,423 1,977 
Other products do.... 21,931 23,829 25,440 
Refinery fuel and losses do.... 9,591 12,072 11,668 
OD OGG seit cee rud els ðÄ UE mila uro do.... 160,940 168 ,925 183 , 288 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


! In addition to the commodities listed, carbon black, lime, and a variety of crude construction materials are 
also produced, but output is not reported, and available information is inadequate to made reliable estimates 


of outpu: levels. 
2 Ca 
5 For export. 


culated white arsenic equivalent of metallic arsenic content of products reported. 


* Calculated on the basis of ore containing 60 percent iron, from reported metal content of mine production. 
5 Estimate calculated from reported metal content of mine production. 


* Excluding that for cement production. 


TRADE 


Mexico carries on foreign trade in about 
40 mineral commodities. Value of exports 
in 1969 was about 414, times greater than 
the value of imports. Chief mineral ex- 
ports were cadmium, steel, lead, mercury, 
silver, zinc, fertilizers, and fluorspar, most 
of which were sent to the United States. 
Mineral imports were mainly of aluminum 
in various forms, chromite, iron and steel, 
asbestos, and fertilizer materials. Volume 


of exports and imports of petroleum prod- 
ucts came close to balancing during 1968 
and 1969; the bulk of exports consisted of 
residual fuel oil; imports were largely 
made up of lighter fuels and lubricants. 

Of Mexico’s total foreign trade in 1969, 
about 66 percent by volume was directed 
to the United States, and the United States 
supplied 62 percent of that country’s im- 
ports. 
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Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminu 
Oxide alumina) modu Le Mi LU MU a (1) 14 Brazil 11. 
Metal including alloys, all forms 164 609 Colombia 343; West Germany 184; United 
States 124. 
Antimony: 
Ore and concentrate, metal content... 8,160 8,528 United States 8,500. 
x Metal including alloys, all forms 313 265 United States 263. 
e: 
Oxide, White ..coclu uec ineo s e 3,084 5,360 All to United States. 
Oxide, black. ...................... 8,348 1,182 Do. 
Bismuth including alloys, all forms, bis- 
muth content 571 697 United States 400; United Kingdom 139. 
Cadmium: 
Concentrate and speiss, metal content. 1 4 Brazil 8. 
Flue dust, metal content. ........... 1,138 888 All to United States. 
M.. ̃ mm 174 237 . 108; United States 59; Brazil 
Copper: 
Ore and concentrate, metal content 1,200 4,156 All to United States. 
Copper sul fate 454 209 United States 194. 
Metal including alloys, all forms 10, 756 16,031 unnes NN 74 „179; Japan 4,919; West 
ermany 
e ocius scd ce RISO troy ounces.. 2,390 8,177 Mainly to United States. 
Iron and steel: 
Mu ino concentrate, metal content... 138 24 West Germany 15; United States 9. 
etal: 
Sein 38 499 950 All to United States. 
Steel, primary forms, ingots 9,486 9 Do. 
3 Semimanufactures 149, 615 189,818 United States 167, 506. 
ad: 
at ies concentrate, metal content... 1,305 1,302 United States 1,289. 
xides: 
EAS —— —— — 32,304 39,976 United States 22,381; Italy 5,979. 
Red ledddi ------------- 4,429 7,071 United States 3 788; Italy 1 454. 
Metal — alloys 
8 tang "other bars....... 13,168 11,125 Netherlands 7,770; United States 1,024. 
Refined bars. .................. 82,005 72,968 United States 48 845; Italy 12, 151. 
eee FCC Sa 1,042 United States 1 ,021. 
Manganese ore and concentrate, metal 
content... ce bees 8 6,958 4,198 United States 3,916. 
Mer eur 76- pound flasks.. 14,124 32,141 United States 15, 258; Japan 7,136. 
Molybdenum concentrate, metal content. . 154 54 United States 32: I taly 2. 
Nickel including alloy e 12 All to United States 
Selenium, elemental..................... = 34 Ne raer anas 10; Panama 9; United King- 
om 
Silver thousand troy ounces.. 37,318 27,653 Mop many 10,400; United Kingdom 
Tin semimanufactures......... long tons 1 ae 
Titanium ore and concentrate, metal con- 
tent- occ eee ces coe ĩðͤ ess in Sy 3 All to United States 
5 concentrate, metal content 419 503 United Kingdom 202; United States 153. 
inc: 
Ore and concentrate, metal content... 298,402 813,615 United States 279,292; Japan 33, 242. 
Oxide, white : : United States 5,630. 
... ⁵ 8 2,107 5,476 United States 5 ,201. 
Metal l including alloys: 
eee Agar 451 1,052 Argentina 1,022. 
Unwrought..:................. r 42,169 41,265 Brazil 18, 139; United States 10,834; 
Colombia 4 300. 
Semimanufactures r3 e 
Other metals and metallic residues 825 875 All to United States. 
NONMETALS 
Abrasives, natural: 
C611: ee ed ͤ di ebsade 57 19 Venezuela 18. 
PUMICE. cass sek E ei dE sS r 7,321 375 United States 374. 
2 A EREN E 8 su 3 All to United States. 
Barite and wither ite thousand tons 99 114 Do. 
Calcite, optical.............. kilograms. . 8 7 All to Netherlands. 
Cement 83,898 55,782 Brazil 48,900; United States 9,527. 
Clays and products, crude n.e.s.: 
Bentonite: ...----.----------------- 115 2,801 United States 2,786. 
Fuller's and other earths. ........... 2,169 4,475 Brazil 1,066; Peru 969; Colombia 588; 
Guatemala 582 
Kaolin (china)..................... 4 23 Japan 10; Venezuela 9. 
Other clays including refractory...... 105 105 Peru 66; Colombia 29. 
Diatomite, infusorial earth, tripoli, and 
do (| ie 6,108 6,371 Argentina 1,930; Peru 1,294; Venezuela 
Feldspar. ..----------------------MM 5 1 All to United States. 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


1968 1969 Principal destinations, 1969 
NONMETALS—Continued 
Fertilizer materials: 
Crude, phosphatic.................. 28,794 22,486 All to United States. 
Manufactured: 
Nitrogenous, including ammonia 
and ure 8,184 20,179 United States 9,681; Indonesia 7,388. 
Phosphatic. ................... r 435 61,036 United States 44, 505; Spain 14, 980. 
Potam6 5 ose eee A ER 2,929 2,827 All to United States 
= Other including mixed 3,100 6,087 Guatemala 5,059; United States 450. 
uorspar: 
Acid grade......................... 254,801 313,140 All to United States 
Metallur peu grade 677,959 662, 205 United States 489 146; Canada 167,680. 
Graphite, natural... necne 50,619 39, „309 United States 39 308. 
ypsum: 
Crude.............. thousand tons.. 1,161 1,038 United States 772; Republic of Korea 
(South) 90; Taiwan 52. 
Caleined «225225 ——— 8 21 United States 18. 
JJ ͤ DA T eee 95 142 Mainly to United 5 
Mica, all forms 10 48 All to United Sta 
FFI ³⅛V35³A LIII mauu 221 620 Colombia 247; P 211; Venezuela 107. 
Precious and semiprecious stones except 
diamond.................. kilograms.. 179 160 Mainly to Jap 
ICI N EMEN, thousand tons 2,993 8,582 Jepan 2,458; P United States 719; Canada 
Stone, sand and gravel: : 
Dimension stone. .................. 5,954 25,087 United States 25,053. 
Calcite, industrial 144 744 United States 486; Guatemala 256. 
Crushed rock. .....-....--........- 158 162 Guatemala 107; United States 48. 
Limestone and dolomite 245 181 All to United States. 
pria c AMET ⅛¾˙¼:. NEEUE 884 87 Do. 
Sand and gravel.................... 13,764 14,786 Guatemala 13,785. 
Strontium minerals 8,615 18,066 All to United States. 
Sulfur, elemental, all forms 
thousand tons 1,416 1,158 Upitec Staes 757; Bahama Islands 158; 
ance 74. 
Talc, soapstone, and pyrophyllite......... 24 90 All to United States. 
Wollaston ite 131 1,677 United States 1, 671. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and natural bitumen 288 228 United Kingdom 102; Guatemala 100. 
Carbon black 6 36 Mainly to Costa Rica. 
Coal and coke.......................... 1,182 2,411 Mainly to United States. 
Gas, natural.......... million cubic feet.. 49,338 48,754 All to United States. 
Petroleum refinery products 
Gasoline. thousand 42-gallon barrels. . - 8 Allto Trinidad and Tobago. 
Distillate fuel oil............. do.... 21 221 United States 134; Japan 62. 
Gas oil!!! do.... 1 1 Mainly to United 'Kingdom. 
Residual fuel oil. do.... 14,157 18,898 Mainly to United States. 
Lubricants..................- do... 99 600 United States 290; Guatemala 155. 
Mineral jelly and wax......... do.... 11,354 5,656 Mainly to United States. 


t Revised. 
1 Less than 4 unit. 


Source: Secretaría de Industria y Comercio Dirección General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos. 1969, 815 pp.; 1970, 824 pp. 


Table 3.—Mexico: 


Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 

Aluminum: 

Bauxite and concentrate 11,950 18,886 All from United States. 

Oxide and viens c E 44,682 72,981 United States 70,903. 

Metal including alloys, all forms „150 9,963 United States 7 976. 
Antimony and alloys, all forms. kilograms. r 22 31 Italy 16; United States 15. 

rsenic: 

Trioxide, ponere: and acids r 96 7 Japan 4; United States 2. 

Metal i incid RUE alloys, all forms 11 24 All from United States. 

Natural sulfides.................... 103 = 
Beryllium and Mo all form 8 44 Mainly from United States. 
Bismuth and alloys, all forms. . kilograms. . 243 141 Netherlands 100; United States 41. 
Cadmium and alloys, all forms do.... 79 18 All from United States. 
Chromium: 

Chromite 28 , 464 84,002 United States 29,947. 

Oxide and hydroxide................ 851 461 Belgium-Luxembourg 196; West Germany 
Cobalt oxide and hydroxide.............. 102 76 United King- 


See footnotes at end of table. 


an E E R 56; 
dom 19. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
E incom F 
opper including alloys: 
F)) GAV 8 9 British Honduras 8. 
Unwrough tr 21 22 United States 15; United Kingdom 6. 
Semimanufactures 765 749 United States 362; West Germany 282. 
Gold unworked or partly worked 
troy ounces.. 117, 656 57,157 United States 44,129. 
Iron and steel: 
E and concentrate 128,434 204,369 United States 188,492; Brazil 60, 577. 
etal: 
c ——ÓÁ—— — 460,912 490,998 United States 490,647. 
Pig iron, ferroalloys, and similar 
materials. 7,882 5,987 oc States 4,326; United Kingdom 
Steel, primary forme 139,691 93,049 United States 52,637; Switzerland 20,420. 
Semimanufactur es 164,119 197,390 United States 92 728; Canada 43 ,006; 
Japan 17,376. 
Lead: 
0 8 12 8 Mainly from United States. 
Metal including alloys. ............. 979 101 United States 100. 
Magnesium including alloys: all forms 859 674 United States 620. 
Manganese oxide s 1,542 2,442 Japan 1,264; United States 1,157. 
Mercur / 76- pound flasks. . 29 26 United States 18. 
Molybdenum: 
Ore and concentrate 16 14 All from United States. 
- pu including alloys, all forms 8 4 United States 3. 
icke 
Matte, speiss, and similar materials... 183 151 United States 109; Canada 2 
Metal including alloys, all forms 1,358 858 United States 647; Canada: 140; West 
Germany 85. 
Platinum group including alloys, all forms 
troy ounces. . 9,430 5,705 United States 4,631; West Germany 551; 
United Kingdom 411. 
Selenium, elemental.......... kilograms. . 2,618 12 Italy 8. 
Silver including allo alloys....... troy ounces.. 31, 764 27,756 United States 24,410. 
Tantalum, all form kilograms. . 11 8 All from United States. 
tae elemental.............. do- 199 579 Do. 
in: 
ur ane concentrate long tons 1.984 2,218 United States 1,505; Bolivia 636. 
DM MCN NES REY: EE 73 76 United Kingdom 60; United States 14. 
Metal including alloys, all forms 
do.... 853 654 United States 647. 
Titanium: 
Ore and concentrate 896 763 Australia 422; United States 251. 
J07;”ͤ—˙WW!W mesas 166 355 United States 313. 
Slag and residues 26 , 063 20,978 All from Canada. 
Tungsten including alloys. all forms 10 Mainly from United States. 
JJ///CöÜ§ê¹50D ˙ 3 a 
Zinc including alloys, all forms. .......... 65 56 United States 21; West Germany 18; Bel- 
gium-Luxembourg 12. 
Zirconium ore and concentrate 1,776 2,775 iri 1,926; Belgium 572; United States 
Other: 
Ore and concentrate n.e. ss 12,313 20 Mainly from United States. 
Ash, cinder and other metallurgical 
residues containing nonferrous met- 
als MOS in uoce ĩð K LEE cece 208 92 Do. 
Metals and alloys, unwrought n. e.s r 197 807 nen States 250; Belgium-Luxembourg 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. 749 929 United States 856. 
Dust and powder of precious and semi- 
precious stones except diamond 
kilo m r2 7 Mainly from Belgium-Luxembourg. 
Grinding and polishing whee 
stones 99 118 Mainly from United States 
Asbestos, erulle 2 ee 33,819 36,820 Canada 28, 381; United States 4,795; Re- 
public of South Africa 3 572. 
Barite and wither ite 819 99 West Germany 74; United States 25. 
Boron materials, oxide and acid. ........ » 1,292 1,194 United States 1,193. 
Fon 8 37 51 Mainly from United States. 
Comento ⁰˙ͥ tnt eee 2,594 9,076 United States 2,774. 
JlJ!ô· ⁵ AAA eua cae 50 49 United States 48. 
Clays, erude 
Fuller's eart nnn 323 278 All from United States. 
Kaolin (chin) « 17, 632 20,327 United States 20, 175. 
Refractor // 75,037 108,213 United States 107,062. 
G;ö§öð——ĩÜ ñ f EE PROPRIE 824 788 Mainly from United States. 
Cryýyoltë v eemiuE 96 79 United States 57; Denmark 22. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Diamond: 
Gem not set or strung- ...... carats.. 12,160 6,785 United States 2,379; Po ene Luxembourg 
1,330; Netherlands 780. 
Industrial stones do.... 50,000 80,000 Mainly from United States. 
Powder and dust. ............ do.... 105,000 205,000 United States 200,000. 
Diatemiiimſmi 228 143 All from United States. 
Feldspar and nepheline syen ite 2,872 2,248 United States 2,104. 
Fertilizer materials: 
Crude phosphatic rock. ............. 326,748 629,758 All from United States. 
Manufactured: 
Nitrogenous. .................- 164,193 88,383 West Germany 24,586; Netherlands 
19,223; United States 18,079. 
a T PN 94,843 14,589 Mainly from United States. 
MEM MR pe ee oe SUE 61,388 68,129 United States 52,602; West Germany 
10,768; Spain 4 755. 
f pERose m ERE 5,327 7,626 Chile 7, 106. 
Fluorspar———— 13 10 All from United States. 
Graphite, natural......................- 152 162 United States 95; Canada 50. 
Gyp8suüum------------------------------- 11,888 21,106 United States 17,858. 
Ii. ³ 62 105 Chile 100. 
1/ôö§;? rc mdr v. E Acn 12, 152 8,630 United States 8,619. 
Magne site 19, 106 12,964 United States 12,944. 
Mica, si 1 JJ 8 330 268 Une States 188; Argentina 57; Brazil 
Pigments, mineral, including processed iron 
. ⁵ðiſͤ'd ee ces coL ded 259 97 United States 30. 
Precious and semiprecious stones except " 
diamond. ................- kilograms. . 1,629 1,496 Ms mates TE 628; United Kingdom 450; 
ance 
Pyrite unroasted. . --------------------- 70 12 West Germany 9; United States 3. 
SRIU-- cosas a ͤ . ee M EE 476 814 United States 788. 


Sodium and potassium compounds: 
Caustic soda__......---.-.--------- 
Potassium hydroxide................ 


Stone, sand and gravel: 
Dimension stone, roughly worked..... 
Dolomite, calcined 
Gravel, crushed, and paving stone 


Sullur ie i a i Ss E es id 
Talc, soapstone, and pyrophyllite: 
Steatite 


Vermiculite 
Other nonmetallic minerals. ............. 
MINERAL FUELS AND RELATED MATERIALS 
. 8 
Coal including lign ite 


Gas, hydrocarbon: 
Natural gas million cubic feet. . 
Natural gas liquids 
thousand 42-gallon barrels.. 


Petroleum: 

ie,, os Se ee do.... 

Refinery products: 
Gasoline do 
Keros ine do 
Distillate fuel oil. ........ do.... 
Residual fuel oil.......... do.... 
Lubricants. ............. do.... 
Mineral jelly and wax..... do 


Oth 
Mineral tar and other coal, petroleum or 
gas derived crude chemicals 


r Revised. 
1 Less than !4 unit. 


2.162 777 

r 5,641 6,227 

5 55 

2,450 2,606 

121,669 157,795 

73 

e 1 

428 831 

52,520 658,871 

325 257 

58 176 

483 511 

r8 5 

528 535 

69,863 115,232 

303,714 541,977 

11,018 12,004 

6,499 7,223 
( (1) 

608 2,081 

209 207 

79 2,014 

1,239 1,074 

602 546 

204 250 


United States 1,818. 
e 460; Belgium- Luxembourg 


Italy 6,088. 

All from United States. 
United States 2,515. 

United States 157, 118. 
Mainly from West . 
All from United States 

United States 828. 


United States 57, 016. 
Italy 120; United States 85; France 50. 
All from United States. 

Do. 

Do. 


United States 533. 
United States 115,211. 
United States 541 946. 


All from United States. 
Do. 
Mainly from United States. 
i Antilles 1, 427; 
Mainly from United States. 
Venezuela 657; Netherlands Antilles 624; 
United States 518. 
All from United States. 
Mainly from United States. 
Do. 
Do. 


Do. 


United States 


Source: Secretaria de Industria y Comercio Direccion General de Estadística. Anuario Estadística del 
Comercio Exterior de los Estados Unidos Mexicanos, 1969, 815 pp; 1970, 824 pp. 
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COMMODITY REVIEW 


METALS 


Copper.—Asarco Mexicana, S.A., com- 
pleted installations at its Inguarán copper 
mine in late 1970, and trial mill runs were 
expected to commence in early 1971. The 
mine is located 28 kilometers east of La 
Huacana, Michoacán. 

The ore body is a barrel :shaped mon- 
zonite porphyry averaging 1.8 percent cop- 
per, chiefly as chalcopyrite. Reserves of 5 
million tons were proven, and another 1 
million tons were being explored. 

The mine was designed for 2,500 tons 
per day capacity. Ore will be crushed un- 
derground in two stages, and a belt con- 
veyor will transport it to the mill. The 
mill produces a clean concentrate of chal- 
copyrite, the chief impurity of which is 
one-half of 1 percent pyrite. Power is sup- 
plied by the Comisión Federal de Electrici- 
dad. 

Concentrates were to be trucked to rail- 
head at Patzcuaro and forwarded to the 
smelter at San Luis Potosí. 


Cía. Mexicana de Cobre, S.A., which was 
developing the La Caridad Mine in Son- 
ora, awarded a contract to Parsons-Jurden 
Corp. of New York for a feasibility study 
of the property. It was reported that the 
Government also suggested that Parsons- 
jurden consider the possibility of combin- 
ing the concentrating and smelter opera- 
tions of La Caridad with those of Cía. 
Minera de Nacozari, S.A. de C. V., an affil- 
iate of The Anaconda Company. It was 
thought that such a plan would decrease 
the total investment in the two projects. 


In order to provide adequate refining fa- 
cilities, it was reported that the Mexican 
Government might designate the shallow 
water harbor at Guaymas, Sonora a free 
port and encourage the mining group to 
erect refining facilities there. 

Iron and Steel.—In 1970, ingot steel out- 
put was 3.8 million tons, an increase of 11 
percent over the preceding year's figure of 
3.5 million tons. Mill products also showed 
substantial increases in most cases. 


Expansion of the steel industry contin- 
ued in 1970 with additional capacity in- 
stallation at Altos Hornos de Mexico, S.A. 
(4HMSA), Hojalata y Lamina, S.A. 
(HYLSA), and Tubos de Acero de Mexico, 
S.A. (TAMSA). 


AHMSA, Mexico's largest steel company, 
was completing its fourth blast furnace; 
the furnace has a capacity of 1,550 tons 
per day and is completely automated. A 
basic oxygen furnace with an annual ca- 
pacity of 500,000 ingot tons of steel was 
also nearing completion. The furnace was 
reportedly the most modern steel facility 
in Latin America and incorporates German 
equipment exclusively. Coking capacity was 
also increased by about 50 percent with 
the addition of 69 coking ovens. Produc- 
tion of oxygen was raised to 380 tons per 


day and nitrogen, to 110 tons per day. 


AHMSA was to increase its tin plate ca- 
pacity, which would decrease such imports 
considerably. HYSLA's new facilities at 
Puebla produced 769,395 ingot tons, a 17 
percent increase over tonnage in 1969. 
TAMSA, said to be the largest producer of 
seamless pipe in Latin America, increased 
output by 11 percent, to 274,368 tons. 

At yearend 1970, iron and steel sales 
began to decline and inventories increase. 

Increased capacity for special items, now 
largely imported, is likely as Cía. Fundi- 
dora de Fierro y Acero de Monterrey, S.A., 
was reportedly negotiating with Ugine 
Kuhlman of France to start producing 
stainless steel. The first stage was to im- 
port rolled stainless stock for processing 
and cutting, and later, construction of fur- 
naces to make the stock. Output was 
aimed at eliminating imports of stainless 
steel and shapes which cost around $10 
million in foreign exchange annually. 

Cía. Siderürgica de Guadalajara, S.A. 
commenced operations in 1970. The plant 
was designed to produce 160,000 tons an- 
nually of structural steel for use in the 
construction and electrical industries. Ini- 
tial capacity of 50,000 tons a year will 
eventually be increased. Raw material in 
the form of scrap metal was being im- 
ported from the United States at the rate 
of about 4,000 tons a month. All machin- 
ery in the plant is of German origin.5 

Zinc.—Peíioles approved plans to invest 
about $50 million to build an electrolytic 
zinc refinery at Torreón, Coahuila. Con- 
struction commenced in October 1970, and 
the completion date was set for early 1973. 


* Bureau of Mines Minerals Yearbook. Area Re- 
ports: International. V. 4, 1969, p. 504. 

5 Skillings’ Mining Review. V. 60, No. 20, May 
15, 1971, p. 22. 
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Designed capacity was for output of 
105,000 tons annually of refined zinc. Elec- 
trical energy will be supplied by the Com- 
isión Federal de Electricidad at rates that 
were reportedly scaled to keep the zinc 
output competitive nationally and interna- 
tionally. 


Zincamex, S.A., the Government-owned 
zinc refinery near Saltillo, authorized in- 
vestment of about $1.5 million for a new 
facility to produce zinc-based chemical 
products. Completion date was scheduled 
for mid-1973. 


NONMETALS 


Asbestos.—Pefioles started pilot plant op- 
eration at its asbestos prospect in Oaxaca 
during 1970. Small lots of fiber were re- 
covered for analysis and further develop- 
ment will depend upon the resulting ap- 
praisal. Pefioles had a majority interest in 
the enterprise through its subsidiary Cía. 
Minera Pegaso, S.A., with the minority in- 
terest held by Freeport Sulphur Company. 


Cement.—Cementos Tolteca, S.A., said to 
be Mexico's largest cement company, was 
Mexicanized in October 1970. Fifty-one 
percent of the shares constitute Series A, 
which can be held only by Mexicans; the 
remaining interest of 49 percent remained 
with Associated International Cement, 
Ltd., a British concern. 


Fluorite.—In 1970 Peüoles took steps to 
become the largest producer of fluorite in 
the world with the acquisition of a 60-per- 
cent interest in properties belonging to Al- 
lied Chemical Corp. The mines were, Cía. 
Minera Rio Colorado, S.A., Cía. Metalür- 
gica de Parral, S.A., and Cía. Industrial de 
Fluorita, S.A. Investment of about $4.8 
million was planned to bring the output of 
Rio Colorado to 100,000 tons of acid-grade 
fluorite annually by May 1972. 


Plans were also initiated to acquire 60 
percent of the equity in Fluorita de Rio 
Verde, S.A., from Continental Ore Corp. 

Of added interest to the fluorite industry 
were reports that various companies were 
planning to manufacture significant quan- 
tities of anhydrous hydrofluoric acid (HF) 
and aluminum fluoride in Mexico. The 
HF plants would be located near the U.S. 
border for convenient export of the prod- 
uct to U.S. markets. It was not expected 
that any of the plants would be completed 
before 1973 or 1974. 
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Sulfur.—Cia Exploradora del Istmo, S.A., 
(CEDI) was readying its new Frasch sulfur 
mine, at Texistepec, southwest of Coatza- 
coalcos, for operation at yearend. Owner- 
ship in CEDI is shared by Texas Gulf 
Sulphur Co., 34 percent; Comisión de 
Fomento Minero and Mexican business in- 
terest, 33 percent each. Plant design was 
based on that used by Texas Gulf Sul- 
phur at its Bully Camp, Louisiana opera- 
tions. Rated capacity of the new mine is 
750,000 tons of sulfur per year. Deep water 
shipments of liquid sulfur will be handled 


at new terminal facilities installed at 
Coatzacoalcos.6 
Negociación Minera de Azufre, S.A. 


(NMA), began operating the extraction 
plant at its sulfur mine at Huaxcama, San 
Luis Potosí. The main ore body is an an- 
hydrite breccia containing 20 to 25 percent 
native sulfur. Reserves were estimated at 
about 1 million tons of sulfur. 

Ore is treated in three vertical jacketed 
autoclaves with steam under 2 kilograms of 
pressure. Sulfur recovery was between 87 
to 90 percent but was expected to improve 
as operating experience was obtained. Ini- 
tial capacity was expected to be about 
40,000 tons of sulfur annually. The prod- 
uct (about 99.98-percent pure) is trucked 
to the railway at Cerritos and is sold en- 
tirely within Mexico, largely to fertilizer 
and sulfuric acid manufacturers. 

The domestic price of sulfur is pub- 
lished monthly in the Diario Oficial for 
tax purposes and generally follows the 
range of the actual domestic f.o.b. mine 
selling price, which has been $22.40 for dark 
sulfur, $24.40 for bright, and $24.80 for 
sulfur not used for sulfuric acid manufac- 
ture. Export prices are usually negotiated 
under contract on the basis of the Engi- 
neering and Mining Journal quoted price. 


MINERAL FUELS 


Coal and  Coke.—Hullera Mexicana, 
S.A., a subsidiary of Cía. Fundidora de 
Fierro y Acero de Monterrey, S.A., com- 
pleted mechanization of its Four and a 
Half mine and began operations there dur- 
ing 1970. Installation of mechanized equip- 
ment was completed at mines Number 
Five and Don Evaristo. Equipment for coal 
handling at this project included continu- 
ous miners, automatic loading, and belt 


6 Skillings’ Mining Review. V. 60, No. 11, Mar. 
13, 1971, p. 23. 
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conveyors to the surface. Hullera plans to 
mine 120,000 tons of coal "ore" per month, 
which will yield 80,000 tons of washed 
coal. The washing plant was nearly com- 
pleted and was being tested. Estimated re- 
serves of coal amounted to 78 million tons, 
which is expected to afford 1.5 million 
tons annually for the expected 40-year life 
of the mines. Coking ovens, having a ca- 
pacity of 60,000 tons of coke monthly, were 
nearly ready for operation. 


Altos Hornos de Mexico, S.A. reopened 
its Barroterón coal mine, which had been 
shut down since early in 1969. 


Petroleum.—Petróleos Mexicanos (Pemex) 
is the largest producer and employer (68,400 
persons at the beginning of 1970) in Mexico 
and had an operating budget of $1,737 
million. Of this amount, $1,129 million was 
provided by sales and the remainder by both 
long- and short-term loans. Pemex supplies 
about 90 percent of Mexico's energy require- 
ments. Known reserves of petroleum were 
being depleted, and the Director of Pemex 
was of the opinion that nuclear energy 
sources should be developed in order to 
substitute, in part, for fossil fuels. 


Pemex production of crude oil, conden- 
sate, and other liquids in 1970 amounted 
to 177.6 million barrels, an increase of 5.5 
percent over 1969 output. Gross natural 
gas production was 665,026 million cubic 
feet, an increase of 9.2 percent over the 
1969 level. 


Net reserves of petroleum—crude oil, 
condensate, and gas (converted to barrels) 
—were 5,568 million barrels as of Decem- 
ber 31, 1970; this was a net reserve loss of 
about 2.5 million barrels compared with 
the preceding year. In 1966 reserves were 
increased by 520 million barrels; net in- 
creases in 1967 amounted to 129 million 
barrels and to 44.5 and 39.7 million barrels 
in 1968 and 1969, respectively. The de- 
crease in added reserves during the last 
few years were in condensate and gas 
(converted to barrels). Considerable effort 
to add to reserves will be necessary if the 
present 20 year reserve is to be main- 
tained. In order to prove more reserves, ef- 
forts were to be directed toward greater 
domestic capability in prospecting tech- 
niques. It was expected that the Instituto 
Mexicano del Petróleo, the research organ- 
ization of Pemex, would provide leadership 
in this program. 
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During 1970, Pemex had 70 exploration 
parties in the field. These parties included 
23 devoted to seismograph work and 27 
mapping surface geology; the remaining 
parties were made up of gravity, magne- 
tometer, and subsurface teams. Exploration 
efforts were conducted both offshore and 
on land. 


Pemex drilled 523 wells in 1970, of 
which 130 were classed as exploration wells 
and 393 as development wells. Of the ex- 
ploration wells, 30 were completed for oil 
and gas production and the rest were un- 
successful; of the development wells, 315 
were completed as oil or gas producers. 


At the end of 1970, crude distillation ca- 
pacity of Pemex refineries totaled 592,000 
barrels a day, an increase of 40,000 barrels 
a day over the preceding year. The main 
increase in capacity was made at the Sala- 
manca refinery where 25,000 barrels per 
day was added. Capacity under construc- 
tion, and planned, amounted to 465,800 
barrels a day. The new Tula refinery lo- 
cated 35 miles north of Mexico City, was 
expected to have a production rate of 
150,000 barrels daily and, in time, may re- 
place the present Azcapotzalco refinery, 
which contributes to Mexico City's air pol- 
lution problem. 


Investment in pipeline facilities in 1970 
amounted to $27.4 million. The most im- 
portant works consisted of enlarging the 
capacity of the Reynosa-Monterrey-Tor- 
reón-Chihauhua gas pipeline, which paral- 
lels part of the Ciudad Pemex-Mexico City 
gas pipeline, and the repair and increase 
in size of the Tampico-Monterrey-Tor- 
reón-Chihuahua products line. In addition, 
a new products line was installed from 
Tuxpan and Poza Rica to Mexico City. 


Capacity of the Pemex fleet rose to 
2,/41,079 barrels with the addition of the 
tanker Emiliano Zapata. The fleet now to- 
tals 22 vessels. For overland transport 
Pemex owned 442 tank trucks and 236 
general trucks. Also, 755 privately owned 
trucks were available for distributing prod- 
ucts. Pemex owned 1,190 railway tank cars 
and rented 2,069 others for its use. 


For the first time in recent years, 1970 
trade in products and_ petrochemicals 
showed an adverse balance, which 
amounted to $3.9 million. Product imports 
totaled 6 million barrels during the year 
and may be expected to rise. Imports were 
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mostly of gasoline and diesel fuel from 
Aruba and Curacao for delivery to ports 
in northwest Mexico. Some kerosine and 
liquid petroleum gases (LPG) were 
shipped to Vera Cruz. 

The Brownsville Loop arrangement was 
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terminated at the end of 1970, and unli- 
censed Mexican imports of asphalt and re- 
siduals no longer had to enter the United 
States by overland routes. The import level 
of 30,000 barrels daily was to be contin- 
ued. 


The Mineral Industry of Morocco 


By Donald E. Eilertsen ! 


Minerals continued to be of great impor- 
tance to the economy, both in terms of 
generating industrial activity within the 
country and earning foreign exchange 
abroad. It happens that most of the crude 
minerals produced by Morocco2 are ex- 
ported. The country's Gross National 
Product (GNP) in 1970 was about $3.32 
billion or an increase of 6.8 percent over 
that of 1969. The mineral share for both 
years was about 5.5 percent in terms of 
mine output. This level is high by world 
standards, although mine output is small 
as compared with agricultural output, the 
principal component of Morocco's GNP. To 
attain stability and improve efficiency in 
mineral production, new deposits were 
vigorously sought through Government in- 
centives, to supplement known reserves that 
were rapidly being depleted. 

Dam construction forged ahead; this 
should greatly increase irrigation and the 
generation of electric power, which may 
well further influence the use of fertilizers 
and the development of mineral resources. 
The Moulay Youssef (Ait Aadel) Dam on 
the Tessaout River near Marrakech was 
dedicated in November and four other 
dams were under construction. The Hassan 
Dakhil Dam on the Zis River near Ksar es 
Souk is expected to be completed in 1971. 
The Mansour ed Dahbi Dam at Zaouia 
N'Ourbas on the Draa River should be fin- 
ished in 1972. The Idris I Dam at Arabat 
on the Innouen River and the Youssef ben 


Tachfin Dam on the Messa River are 
scheduled for completion in 1973.3 

In accordance with the provisions of the 
5-year Plan (1968-72), the Moroccan Gov- 
ernment, through the Bureau de Re- 
cherches et de Participations Minières 
(BRPM) and the Division of Mines and 
Geology of the Ministry of Commerce, In- 
dustry, and Mines, has been concentrating 
on the search for and development of lead, 
zinc, copper, and potash deposits. 

The lead, zinc, and silver deposits at 
Bou Madine were studied by Soviet techni- 
cians in 1968, but to equip mines for a ca- 
pacity of 530,000 tons of ore annually, as 
originally envisaged, was found to be unec- 
onomical. Now, however, some considera- 
tion is being given to working the deposits 
on a smaller scale.4 

Despite severe international competition, 
Morocco's phosphate rock industry in- 
creased exports substantially to more than 
11 million metric tons. This had a signifi- 
cant impact on the world fertilizer market, 
because of the country's position as the 
second ranking producer and either the 
first or second ranking exporter of phos- 
phate rock. To improve its competitive po- 
sition, Morocco's State-controlled phosphate 
enterprise invested heavily in new equip- 
ment, with the help of loans from West 
Germany and the United States. Grand 
Douai within the Khouribga groups of de- 
posits was being developed as a new mod- 
ern mine. 


PRODUCTION 


Morocco's mineral industry showed sharp 
gains in output during 1970 for some sec- 
tors, and significant losses in others. Some 
of the commodities which increased in out- 
put were antimony concentrate (38.4 per- 
cent), copper concentrate (28.5 percent), 
iron ore (16.4 percent), cement (20.4 per- 


1 Physical scientist, Division of Nonmetallic 
Minerals. 

? Kingdom of Morocco, Ministry of Commerce, 
Industry, Mines and Merchant Marine. Statement 
of Statistics of Production, of Exports and of 
Local Sales of Minerals, Year 1970. 44 pp. 

3 U.S. Embassy, Rabat. State Department Air- 
gram A-27, Feb. 13, 1971, 10 pp. 

* Bureau of Mines. Mineral Trade Notes. V. 
67, No. 4, April 1970, pp. 19-21. 
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cent), bentonite (48.8 percent), phosphate 
rock (6.9 percent), and anthracite (9.1 
percent). Commodities showing significant 
declines in output were cobalt concentrate 
(57.2 percent), manganese ore (13.9 per- 
cent), primary silver (20.9 percent), zinc 
concentrate (55.8 percent), pyrrhotite 
(25.7 percent), and crude oil (24.7 per- 
cent). Production of lead concentrate, bar- 
ite, natural gas, and refined oil did not 
vary much from the previous year. 

In terms of value in 1970, phosphate 
rock overshadowed everything else, with 
output valued at about $108 million 5 or 
perhaps three-fifths of Moroeco’s overall 
mine output value (including oil and 
gas). Lead concentrate contributed $19.3 


Table 1.—Morocco: 
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million, whereas zinc concentrate was val- 
ued at only $2.1 million. Anthracite ($5.0 
million), iron ore ($4.8 million), man- 
ganese ore ($4.0 million), copper concen- 
trate ($2.9 million), antimony ore ($2.3 
million), pyrrhotite ($1.8 million), and 
cobalt concentrate ($1.1 million) also were 
important. Silver was much more than the 
$1.2 million credited because at least twice 
that much was exported in the lead con- 
centrate alone. Crude oil and natural gas 
production in 1970 were each less than $1 
million. Morocco refined large tonnages of 
imported crude petroleum. 


5 Where necessary, values have been converted 
from Moroccan Dirhams (MD's) to U.S. dollars 
at the rate of MD's 5.06 — US$1.00. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 


METALS 
Antimony concentrate: 


Gross weight..._..........-.,..-.------------ 


Cobalt concentrate: 


Gross weight 
Metal eontennt l 


Copper: 
Concentrate: 


Gross weight M 

Metal content... ----------------------- 

Matte (byproduct of lead smelter).............. 
Iron ore, direct shipping, gross weight 


Lead: 
Concentrate: 


Gross weigh. 
Metal content 
Smelter, primar) 


Manganese ore: 


Metallurgical grade 
Chemical gradedʒw .. 


Nickel: 


Content of cobalt ore 
Content of nickel ore 


1968 1969 1970 » 
3 2, 694 3,127 4, 328 
F 1,212 1,407 1,978 
Loewe aita gl. 15,179 14,097 6,039 
3 1,518 1,410 604 
„FCC 9,521 9, 475 12,188 
F 3,047 12,274 2, 873 
J NA NA 201 
thousand tons 807 749 872 
FAC Mo 120, 570 117, 680 120,911 
500 ARDEN 72,882 70,608 73,063 
7) Leu es 24,166 26,836 24,901 
FCC 86,4937 10,4444 
FFC 78,774 120,132 112,376 
E Lon Ue tr 160,211 130,576 112,376 
FFC r 304 r 282 121 


di...... luce eee tes r 804 r 282 188 
mre pruumsty?$..... Ls ee eese dE thousand troy ounces. . 920 861 681 
in: 
Concentrate: 
Gross weight long tons.. 19 19 26 
Metal contente... LLL eee do.... 10 10 14 
Smelter, primar LL LLL LLL cL c csse seca ne cer 9 15 e 12 e 12 
Zinc concentrate: 
h ³oͥ³AAAA. 8 67, 620 72,079 $1,871 
Metal content eee ^.. 981,781 33,877 18,074 
NONMETALS 
J7ö»§öͤ DER TEE ] ð m ðß ee ee E EEO 78,160 86,940 84, 750 
Cement nc oct «o .äy md y e da ee ee thousand tons.. 71,010 11, 165 1,408 
Clays, crude 
Bentonite 2:52:35 ³ðÄ]i]? ð2, ͤ ͤ K ⁰y pe re 13,794 7, 688 11.364 
d ˙¾ꝗ ⁰ AA 8 29, 965 13, 567 NA 
Other including Fuller's earth n 4,380 r 5,020 8,200 
Fertilizer materials, crude, natural, phosphate rock . thousand tons.. 10, 512 10,662 11,399 
%%% ĩ²’¹wõðr aye ses ie reer a ene cana eae 24 3 
II,, edd ch cath eh Ba as pe rsh aes tn 2s geal Gs whe ented 77 30 nee 
Pigments, mineral, ocheeeeee· rr 510 
Pyrrhotite: 
Gross weigh. eee eee 417,851 391, 528 291,041 
Sulfur content... ..... LLL LLL c c LLL eee 125,855 117,458 87,312 
Salt, all CV Ä˙¹v0i¹./ꝰ ſſſͥ ⁰ͥ⁰ͥͥ yd y eye eet ee 3 41,000 66,720 57,075 
J/GJ!.ôĩ ĩ a A ees te V MOREM ĩͤ A HUE 136 226 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
osi MINERAL FUELS AND RELATED MATERIALS 
oal: 
Anthracite cui oe ⅛ð- oe eta thousand tons 451 397 433 
III ³ðV ³ AAA ³ eee do.... 18 17 20 
Gas, natural, marketed. ........................- million cubic feet. . 382 1,484 1,539 
Petroleum: 
Crude lil... thousand 42-gallon barrels. . r 674 r 445 885 
Refinery products: 
Gasoline elo ß bee toe see ie do.... 2,424 r 2,669 2,581 
Jet Tuel ket K ³K pee ee at do.... 269 21 
F o5 22202229 2itas do.... 573 631 589 
Distillate fuel oil. ......... 2 2222222222 2l. l.l ll do.... 8,079 8,4993 8,352 
Residual fuel oll do.... 2.972 3,047 3,082 
0%0õrü(üöĩõĩ; ́ NMmmdn x 8 do- 540 r 601 880 
Refinery fuel and losses do- 280 344 e 337 
Total. d MA do.... 9,908 11,054 e 10,842 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


! In addition to the commodities listed, Morocco also produces manufactured phosphatic fertilizers and var- 
ious quarry products but production data are not available. 

? Entirely produced from domestic lead concentrates smelted in Morocco. Inasmuch as only about one- 
third of total lead concentrate output is smelted indigenously, actual mine output of silver (in all lead con- 
centrates) is probably much higher, but data on silver content of exported concentrates are not available. 


3 Rock salt only. 


TRADE 


The latest year for which complete ex- 
port and import data are available is 1969. 

Exports of mineral commodities in 1969, 
table 2, were $177 million compared with 
$168 million in 1968. Items which had val- 
ues over $600,000 are as follows: 


Value 

Item (thousands) 
Antimony ore and concentrate $810 
Cobalt ore and concentrate 2,510 
Copper ore and concentrate 4,910 
Copper scrap including allo ys 1,240 


Iron ore and concentrate 6,300 


JJ ]˙·Ü] A alt 1A 1,250 
Lead ore and concentrate 12,800 
Crude lead unalloy ed 3,720 
Manganese ore and concentrate 5,990 
Silver metal including alloys........... 1,400 
Zinc ore and concentrate 12,800 


Barità- um cuu bae OEIL 1,120 
Fertilizer materials: 


Crude, phospha tie 108, 820 
Manufactured, phosphatic. ....... 10,380 
Coal and coke including briquets....... 1,050 


Imports of mineral commodities in 1969, 
table 3, were valued at approximately $58 
million, about the same as in 1968. Items 
which were valued over $600,000 are as 
follows: 


Value 
Item (thousands) 
Aluminum metal including alloys, all 
)GhCTͤõĩÄà¹dLdm um 8 „050 
Copper metal including alloys, all forms. 4,000 
Iron and steel semimanufactures , 180 
Nickel semimanufactures 710 
Tin metal, ali form 1,340 
Fertilizer materials: 
Nitrogenous..................-.- 8,810 
Potassie. Lea cue eor e Ro RS 1,270 
Mixod:.. cmm ie esa 800 
Coal and coke including briquets....... 1,840 
Gas, hydrocarbon (LPG)............- 610 
Petroleum, crude. ..................- 20,080 
Refinery products: 
Gasoline.......................- 690 
Kerosine including jet fuel 2,050 
Lubricants.....................- 4,920 


Mineral jelly and wa 930 
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Table 2.—Morocco: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodities 


METALS 
Aluminum: 
Bauxite and concentrate 
Metal including alfoys, all forms 


Antimony ore and concentrate 


Chromium, chromite................. 
Cobalt ore and concentrate 


Copper: 
Ore and concentrate 


Sulfa 
Iron and steel: 
Ore and concentrate 
thousand tons.. 


Metal: 


Pig iron, ferroalloys, and simi- 
ar materials..............- 


Semimanufactures 
Castings and for gings 

Lead: 
Ore and concentrate 


Crude unalloyed................. 
Magnesium including alloys, all forms. . 
Manganese ore and concentrate 


Nickel including alloys, all forms 
Silver, all forms troy ounces 


Other: 
Ore and concentrate 
Ash, slags, and residues 


NONMETALS 
Abrasives, grinding and polishing 


wheels and stones 


Cement 
Clays and products (including refrac- 
tory brick): 
Benton ite 


Fertilizer d materials: 
Crude, phosphatic. .............. 


Manufactured: 
Phosphatic. ...............- 


Other including mixed 
FIuorSpAT.. oe Ss eee c rue 


Lim 
Mica, all form —-— 
ents, mineral including processed 


See footnotes at end of table. 


1968 


400 
691 


2,730 
15 
18,280 
6,521 


25 
r 981 


12 


657 
850 
2,884 


22, 556 


2,432 
10 


88,089 
22,747 
8 
168,793 


15, „306 
10,082,306 


289 , 415 
1 

175 

5 

r 68,675 
92 


1969 


75, 502 
25,080 
6 
132,460 


849 


10,295,410 


182,789 


Principal destinations, 1969 


All to France. 
Italy 290; West Germany 195; France 


France 940; Belgium-Luxembourg 579; 
Spain 335. 


France 9,500; mainland China 4,000; 
Belgium-Luxembourg 1 , 850. 


West Germany 9,476; Taiwan 2,600; 
Sweden 1,100. 


. 741; Italy 185; France 


Spain 330; West Germany 229; Czecho- 
slovakia 140. 


* „444; West Germany 748; Spain 


Italy 11, 549; Greece 9, 850; United 
Kingdom 8,100. 

Mainly to Italy. 

France 8; Algeria 8; Netherlands 2. 


France 86,125; Italy 10,619; Greece 
10,176; "West Germany 10, 055. 

All to France. 

Mainly to France. 

United States 30,940; France 30,591; 
Czechoslovakia 19 ,985. 

Mainly to Algeria. 

All to France. 

Mainly to Algeria. 


o. 
France 34,885; United States 15, 460; 
United Kingdom 9, 105. 


France 1, 197; West Germany 800. 

United Kingdom 673; Belgium-Luxem- 
bourg 603; Franoe 540. 

Algeria 3; Libya 2 


All to Italy. 

United Slates 48,768; United Kingdom 
28,765. 

Mainly to Spain. 


"iu Kingdom 455; Ships Stores 250; 
ain 
Tunisia 1, 1,950; Algeria 928; France 2. 


Spain 8,350; France 3,700. 


Spain 992,066; Poland 950,269; main- 
land China 566, 568. 


rr ac ,924; Cuba 51,982; Iran 
Mainly to Canary Islands. 

All to France. 

Japan 44,570; Portugal 22,680; Sene- 


gal 9,224. 
Spain 186; Ships Stores 10. 


All to France. 
NA. 
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Table 2.—Morocco: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodities 1968 1969 Principal destinations, 1969 


NONMETALS—Continued 
Stone, sand and gravel: 
Dimension, crude and partly 


worked......................- 9,702 13,512 mey ni 333; Be eae Oe 
0; West ermany 418 

Gravel and crushed rock 30 5,401 NA. 

Sand excluding metal bearing 8,299 21,789 Spain 13, 304. 
Sulfur, elemental, all forme 2 130 NA. 
Other nonmetals n.e.s., ash and slag II 8 

MINERAL FUELS AND RELATED 

MATERIALS 

Coal and coke including briquets 57,925 52,371 Italy rd Algeria 19,724; France 
Hydrogen, helium, and rare gases 8 21 Ships Stores 12; Gibraltar 8. 


Petroleum refinery products: 
Gasoline (including natural) 


42-gallon barrels. . 214,087 82,814 All to Ships Stores. 
Kerosine and jet fuel do.... 130,228 2,516 Do. 
Distillate fuel oils. ........ do.... 204,542 73,302 Do. 
Residual fuel oilss do- 28,048 39,125 Do. 
ee EENE E tees do 692 177 Mainly to Ships Stores. 


r Revised. NA Not available. 
1 Less than 14 unit. 


Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate... ... 2.2 222222 dd „„ „„ 1,5000 
Hydroxide nd etefetffefff.. serere ete eee ewes 749 732 
Metal including alloys, all form — n.7 2,395 38,088 
Antimony including alloys, all formunini „„ 8 19 
Arsenic: 
nhl. E 
Trioxides, pentoxides and acidſ ss 18 38 
Metal including alloys, all form NA 1 
HFF ³ðVſ/ſͥͤ ³ oie teed ĩ 8 (!) (1) 
Cadmium including alloys, all forms. ............ „„ (1) (1) 
Chromium: 
Oxides and hydroxides........ 2222222222222 eee eee 8 21 
Metal including alloys, all form — „ (1) (1) 
Copper: 
E11! ͥ ae ip di te A E (!) 
h/ ͥ ⁰¶⁰ꝗãy a EA EE (1) (1) 
Metal including alloys, all form 2,528 2,705 
Gold including alloys, all form troy ounces -- 289 748 
Iron and steel: 
Ore denen ð- - x lcd (1) 
Re carus suucicieicoisuazcouwdus deua cec 1,550 900 
Metal: 
B77 ³¹www ] ꝛ³A»-ͥ pA A T 
Pig iron, ferroalloys, and similar materials 1,728 2,151 
Semimanufacturee s 18,444 31.720 
Castings and for gings „„ 14 29 
Lead: 
Ore and concentrate ee ee ee eee eee eee 1,017 6 2e 
Metal: 
J)) eee elie RR eae i S eee Ste 1^ EIE 
UN Wrought. ↄ˙¾ ͥ eo m·ĩGur: mm o cemere eee 5 5 
Semimanufacturee s 59 
Magnesium including alloys, all form 1 (1) 
Manganese, oxide and dioxide___________.___-._.__----___-__-__--------- eee 52 146 
Mercur eee ee eee eee eee 76-pound flasks - . (1) (1) 
Molybdenum including alloys, all form kilograms. - 447 108 
ickel 
SoelaDosun dd ñ f a eee 7 4 
I tthſſhhhhhlhl.l pa pue sea aes E A hues 10 
Semimanufacture s 406 335 
Platinum-group metals including alloys, all form troy oun ces 
Silver including alloys, all form do- 5, 400 13,512 
Tin including alloys, all form long tons 276 395 
Titanium oxide s 669 680 
Zinc: 
%%)%%G!U’õ᷑ñ]ĩ H nt. y x er Ere sua e eie 645 528 
Metal 
Unwrought 2.225656 õ]Ü⁰Ü”ͥiutQntnn... ⅛³ Passe eudeetee 926 1,110 
III ected ead ee ne 88 (1) 1 
Metal including alloys, all forms 345 408 


See footnotes at end of table. 
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Table 3.—Morocco: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS Continued 
Others n.e.s.: 
Ore and concentratee k (D. Jeet sess 
Ash and residue of metals n.e.s_._..--_.----.-----2- eee eee 2 880 
Oxides, hydroxides and peroxides of metals n.e.s___.___.____.._-_-_-- ------- 3 5 
Metals including alloys, all forms . (1) (1) 
Bae mes n...... ð y ð imd mee (1) (1) 
| NONMETALS 
Abrasives, t ³o¹w•v⁴d. y ER EE 9 24 
ASDOHLOS v . r C pL d S EE 2,224 2,545 
JJ ORO REOR ION BOUM DP CECI ETHER 1 
Boron materials: 
Crude natural boratesssssssss e LL LLL LLL Lll lll. .2.- 1,392 869 
Oxide /// ⁰ ³ày½½½d//½ydddyd/ddddw 8 4 11 
J%000%ff .. dd ; y iE Ed 6,261 11,793 
HPP̃UF( SOPORE ts 2,566 : 
Clays and products: 
Crude: 
Pell ³² é ꝶ y ³ð A M Lu cene edu LM 71 (2) 
U ; ee ee eee ee oe ee tet 45 6 
Kaolin and refractory_.._._-.-.-..----------.------------------- 8,581 11,530 
Kyanite and sillimanite. ...................-...-..L22. „„ 9 28 
! catecdEc ue ͥͤ ͤ ³ðWAWAA. ö x 8 5,519 6,876 
G0 ose eet nee Sees Sete kk; y ME 8 435 180 
Crvyolite-and ebhieilieeeeees˖᷑᷑᷑᷑; d em ase EAR Ee Eq 50 10 
Diamond, maus ⅛ A NA oosep2ews 
Diatomite and other infusorial eartgss ng 780 1,069 
! ds ad Se i be cae eee we weet M ase Ee 8 43 129 
Fertilizer and materials: 
Crude and manufactured: 
NItPOgenou8...l.iecoreececrcoh or ð d a RR MEM E 111,142 96,050 
e ß ß D A Ea EIE d 32,278 26,543 
Mired - ⁰²vuni ... d LO cR eae 23,663 11,848 
Graphite; d H...........dd mens de Me EE a 2 
öÜ ũ 6˙m. ͤ ß m.m.ms ———---——— 198 380 
Magnesite mtr; mm.. d edd ea E dee de 53 68 
ica: 
Crude including splittings and waste__......------------_.---------------- 17 16 
Worked including agglomerated splitting 1 1 
Pigments, mineral including processed iron oxides: 
/] ]˙]WÜWQſ½½½ nescio ye cats d ] 9; ⁊ w ⁊ enh tS 360 370 
ocessed iron oxidensns dd 562 521 
. and semi-precious stones (except diamond):................- troy ounces.. DUREE 10 
/ ³ ES Seaton ³ð2sſſ́ . ð— ͤ . y eae 
Sodium and potassium compounds n. ess „„„ 7,650 1,857 
Stone, sand and gravel: 
Dimension 2.065352 ß , ß 352 888 
Dll ³ VVVVVVVTꝙVh LE E Een dE 569 1,458 
Gravel and crushed rooockkõkͤ˙õIkIAktkkꝛ 77 164 
Quartz: and quarizite...-.. aoc e eere oes eee Ose eee we sede 248 58 
Sand excluding metal bearing 9,581 12,587 
Sulfur: 
Elemental, all forms... .......... 22.22. 2222222 2l „„ 13,088 5,871 
sulfuric acid. ff! cas ue cm MA 11 11 
Tale, steatite, soapstone and pyrophyllite.................--- eee 1,208 805 
Other n.e.s.: 
Oxides and hydroxides of strontium, magnesium, ete 11 15 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalalalaalll1ſjlkkgklllalnasasss „„ 4 
Coal and coke including briquetss „ 11,225 76,491 
GascarDOlM-. .onro edd c. lee fr ] dd kk 88 1,755 2,030 
J///%⁵—1 ;;. ( 8 42-gallon barrels.. 46,604 171,922 
Hydrogen, helium, and rare gases 7 6 
Peat including briquets and litteoerãeeee·e“““““ nnn 5 8 
Petroleum: 
e . ß acl Lut 42-gallon barrels. 9, 402, 640 9, 915, 509 
Refinery products: 
Gasoline (including natural). ....................-..- eee do.... 76,976 86,464 
Kerosine and jet fuel. |... 222222222222 „ do.... 361,711 416,755 
Distillate fuels ss do.... 187,890 123,078 
Residual fuels... lolo cm otc 8 do.... 151,941 95,854 
Lubricants. ...... 2 2L LLL LLL cc ccs 2 cass 22-2 c2 2-22 eee eee do.... 153,118 177,676 
Mineral jelly and wa k do.... 101,488 130,809 
Others n. es. eee do... 248,115 33,510 


NA Not available. 

! Less than 4 unit. 

2 Includes tungsten, tantalum, and rare-earth metals. 

Source: Royaume du Maroc. Statistiques du Commerce Extérieur, 1968. 665 pp. Royaume du Maroc. 
Statistiques du Commerce Extérieur, 1969. 716 pp. 
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COMMODITY REVIEW 


METALS 


Antimony.—Under the very high price 
conditions in effect during the first 4 
months of 1970, Morocco raised mine out- 
put for the year to over 4,300 metric tons 
of concentrate analyzing mostly 40 to 45 
percent antimony. Morocco's yearend stocks 
were about 2,200 tons of concentrate. The 
five largest producers, with their 1970 con- 
centrate output in tons in parentheses, 
were as follows: Tourtit (1,079) in Meknes 
Province; Tarmilet (1,052) in  Meknes 
Province; Mejmaa Salihi (725) in Kenitra 
Province; Ich Ou Mellal (439) in Meknes 
Province; and Béni Mézala (378) in Tan- 
gier Province. Whereas most output was 
exported, the Tarmilet and Ich Ou Mellal 
operations sold primarily to the local mar- 
ket. Because of the sharp drop in anti- 
mony prices from US$4 per pound in 
April to only 70 US cents at yearend, Mo- 
roccos antimony industry cannot be ex- 
pected to do as well in 1971 as in 1970. 

Cobalt.—Moroccan authorities were con- 
cerned about the decline in mine cobalt 
output which dropped to less than half of 
the approximately 1,400 tons produced in 
1969. Thirty Soviet mining engineers were 
aiding the Government in developing new 
deposits located in the Bou Azzer area.é 
Currently, cobalt concentrates are exported 
to France for refining. 

Copper.—BRPM and the Franco-Moroc- 
can firm, Omnium Nord Africain, together, 
and the Japanese firm of Mitsui Mining 
and Smelting Co., Ltd., jointly agreed to 
explore and exploit copper deposits at 
Bleida and El Hassel in the region of Za- 
gora, Ouarzazate Province. The Japanese 
agreed to buy the copper output which 
may result from this exploration.’ 

Iron.—Iron ore is mined only at Uixan 
near Nador. The downward trend in out- 
put since 1966 was halted in 1970. New in- 
terest is focused on iron ore deposits of 
Gara-Djebilet, near Tindouf in the Algeri- 
an-Moroccan border region. Recently, the 
Governments of both of these countries 
jointly announced that a newly organized 
Algerian-Moroccan firm will exploit these 
deposits. The deposits contain approxi- 
mately 3 billion tons of ore, analyzing 50 
to 55 percent iron, some with phosphorus. 

The Government awarded a contract in 
March to Midland-Ross Corp. (United 


States) to construct two vertical shaft fur- 
nace pelletizing systems capable of process- 
ing 850,000 tons of iron oxide pellets an- 
nually. An agreement also was made with 
the Schneider Creusot (ENSID) group of 
France and  Swindell-Dressler (United 
States) for the construction and partial 
financing of a steel mill near Nador. This 
facility will produce about 250,000 tons of 
steel-mill products annually from domestic 
ore pellets.8 

Lead.—Morocco has numerous, small, 
scattered lead deposits, which can be 
worked profitably when the deposits of the 
Bou-Beker, Touissit, Mibladen, and Aouli 
mines become depleted. Some of the small 
deposits are now being worked manually 
and occasionally the veins are unusually 
rich, like several in the Ksar-es-Souk area 
which assay 78 to 80 percent lead.? 

An agreement was signed in December 
1969, between BRPM and Zellidja Mining 
Company to jointly exploit lead deposits 
at Zeida, 20 miles northwest of Midelt. As 
a result, both of these parties organized a 
new firm, Société de Développement Indus- 
triel et Miniere de la Haute Moulouya. 
Mining equipment and technical personnel 
for the new operation were to come from 
the Zellidja-Boubeker mine which recently 
closed down. Two distinct ore deposits, 9 
miles apart, exist near Zeida. The reserves 
are estimated at 11 million tons of ore 
containing 2.75 percent lead. Open pit 
mining methods will be employed and out- 
put is expected to be 3,000 tons of ore per 
day.10 : 

Zinc.—The sharp decline in the output 
of zinc concentrate is caused by the deple- 
tion of ore at Bou-Beker and Touissit 
mines, the two major operations. The 
Bou-Beker mine is expected to close within 
2 years. The Touissit mine, however, will 
continue to operate afterward, but at a de- 
creasing production rate.11 

An agreement was reportedly made be- 
tween the Government and the Yugoslav 
State firm, Invest-Import, to erect facilities 
at Rich to produce 3,000 tons of electro- 


k Metal Bulletin. No. 5492, Apr. 21, 1970, p. 
l 


7 U. S. Embassy, Rabat. State Department Air- 
gram A-44, Mar. 16, 1970, p.3. 

8 U.S. Embassy, Rabat. State Department Air- 
gram A-118, July 13, 1970, 10 pp. 

? Work cited in footnote 4. 

10 Work cited in footnote 4. 

11 Work cited in footnote 4. 
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lytic zinc annually from calamine ore de- 
rived from the Ait Labbes mine. Cheap 
electrical power will be available in 1972 
from a dam under construction on the Ziz 
River between Rich and Ksar-es-Souk.1? 


NONMETALS 


Barite.—Barite production showed little 
change compared with that of 1969. The 
only important producer continued to be 
Djebel Irhoud in Marrakech Province, 
which produced 77,603 metric tons or 
nearly 92 percent of the national total. 
The bulk of the output was exported to 
the United Kingdom and the United 
States. 

Cement.—Five cement plants were in op- 
eration within Morocco, one each in Casa- 
blanca, Meknes, Agadir, ‘Tetouan, and 
Tangier. Three plants, including the two 
largest, employ the wet process, and the 
other two employ dry process. The Casa- 
blanca plant, with four kilns and an an- 
nual capacity of at least 650,000 metric 
tons, was at one time by far the leading 
cement plant in Morocco. Next in line was 
the Meknes plant, with a single kiln and a 
yearly capacity of 150,000 tons reported a 
few years back. The country’s cement out- 
put in 1970 was unusually large, increasing 
more than one-fifth over that of 1969 and 
producing more than 1.4 million metric 
tons. 

Fertilizer Materials.—West Germany ap- 
proved an additional loan of $17 million 
to Morocco for increasing the output of 
phosphate rock. The loan to Morocco thus 
far totaled $99 million, half of which was 
invested in the phosphate industry.13 

The country’s phosphate industry, which 
ranked second in the world with output at 
11.4 million metric tons in 1970, continued 
to be hampered by high production costs 
and rising competition from foreign 
sources, including the United States. To 
meet this competition, the Office Cherifien 
des Phosphates (OCP), the Moroccan State 
phosphates enterprise, has been investing 
heavily in new equipment, largely financed 
by a loan from the U.S. Export-Import 
Bank. OCP apparently abandoned plans 
announced 2 years ago to develop the 
phosphate resources at Ben Guerir and, in- 
stead, will concentrate on developing 
Grand Douai, a newly developed site 
within the very extensive Khouribga zone 
of deposits in Casablanca Province. This 
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project is being financed by approximately 
$12 million in West German credits. 

Most of Morocco's phosphate rock was 
produced in Casablanca Province during 
1970, and primarily within the Khouribga 
zone of deposits which provided 61.8 per- 
cent of the national total. Beni-Idir in Ca- 
sablanca supplied 13.6 percent and Oued- 
Zem in Casablanca supplied 6.0 percent. 
The only district elsewhere was Youssoufia 
in Safi Province, which provided the re- 
maining 18.6 percent. 

Morocco continued to sell phosphate 
rock to many countries around the world. 
Of the approximately 11.2 million metric 
tons exported in 1970, 14.5 percent went to 
France, 10.8 percent to Spain, 10.2 percent 
to Belgium, 9.6 percent to the United 
Kingdom, 5.4 percent to Italy, 5.2 percent 
to Mainland China, and 5.2 percent to 
Japan. All other countries received less 
than 0.5 million tons during the year. 

The Maroc Chimie chemical complex at 
Safi, which produces triple superphosphate 
and diammonium phosphate, continued to 
operate uneconomically. The use of low- 
grade phosphates from Youssoufia and sul- 
fur from pyrrhotite from Kettara created 
major problems. Calcite accumulates at the 
rate of 400,000 tons annually and corrosion 
of equipment is excessive. Two U.S. firms 
were engaged to study the phosphate refin- 
ing operations and also the recovery of 
iron and copper byproducts.14 

A Danish firm studied the feasibility of 
building a new phosphoric acid plant for 
OCP. The study included the possible ex- 
pansion of existing facilities at Safi.15 

Maroc Chimie planned to construct a 
67,200-short-tons-per-year ammonium sul- 
fate plant and an additional 168,000-ton- 
per-year monoammonium phosphate plant 
costing a total of $15.5 million at the firm's 
operations at Safi.16 

Fluorspar.—Moroccan fluorspar output 
ceased when the El Hamman mine in the 
Meknes Province closed down in the mid- 
sixties. The area, however, was known to 
have further potential BRPM reportedly 
made a comprehensive survey in the area 


12 Work cited in footnote 4. 
13 Phosphorus and Potassium (London). No. 
49, September October 1970, p. 56. 
1 Bureau of Mines. Mineral Trade Notes. V. 
68, No. 1, January 1971, pp. 19-20. 
is Phosphorus and Potassium. (London). No. 
49, September-October 1970, N. 
ls Roh g (London). o. 


66, July-August 
1970, p. 
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and found some attractive reserves of 
high-grade ore. The principal vein has an 
average thickness of 5 meters and is acces. 
sible by a 1,500-meter drift. So far, the 
proven reserves consist of 2 million tons of 
ore, averaging 54 percent fluorite and an 
additional 1.5 million tons of ore averag- 
ing 50 percent fluorite. 


Ugine-Kuhlmann, a French chemical 
company which recently embarked on a 
phased merger with Compagnie Péchiney, 
reportedly, was awarded permission to ex- 
plore the neighboring locality of Ache- 
meche for fluorite.17 


Salt.—Three rocksalt deposits, discovered 
near Casablanca, were being evaluated by 
a representative from the International 
Salt Co. (United States) at the request of 
the United Nations.18 


MINERAL FUELS 


Anthracite.—The semipublic-owned coal 
mining firm of Charbonnages Nord-Afri- 
cains will sell coal to an electric power- 
plant under construction at Djerada. This 
plant will use 700,000 tons of coal an- 
nually or 80 percent of the productive ca- 
pacity of the mines. The coal company has 
reserves estimated at 100 million tons, but 
the layers of coal are thin, fractured, and 
difficult to mine.19 


Natural Gas.—Natural gas output in 
1970 came from fields near Essaouira and 
Meknes. The gas discovery in the Douar 
Jabar field in the Gharb in 1969 was esti- 
mated to contain 5 billion cubic feet. A 
50-kilometer pipeline is to be laid from 
this field to Kenitra in 1971; the gas will 
be used by a paper and box company.20 


Petroleum.—The Ministry of Commerce 
and Industry authorized both the Société 
Anonyme Maroco-Italienne de Raffinage 
(SAMIR) and the Société Cherifienne des 
Pétroles (SCP) in March to double the ca- 
pacities of their refineries. SAMIR’s capac- 
ity will be eventually increased to 2.5 mil- 
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lion tons of crude oil per year and SCP’s 
capacity to 800,000 tons per year. 

The oilfields at Sidi Kacem and Es- 
souira, which only produced 58,500 tons of 
crude oil in 1969, may soon be depleted. 
The search for oil is continuing, especially 
in offshore areas. Numerous offshore con- 
cessions have been granted and, by mid- 
year, offshore zones were assigned from the 
northern border of the Spanish Sahara to- 
Tangier, covering 50,000 square kilometers, 
excluding the area between El Jadid and 
Rabat. Two concession agreements were 
made with U.S. firms since the first of the 
year. One agreement, with the Texas East- 
ern Maroc, Inc, a subsidiary of Texas 
Eastern Transmission Corp. (United 
States) grants petroleum exploration rights 
in two offshore concession areas known as 
the Ifni Maritime and Souss Maritime 
zones, each having an area of 3,690 square 
kilometers. The Ifni zone is unknown geo- 
logically, but the Souss zone may contain 
extensions of the formations from the Es- 
souira basin. Any commercial petroleum 
production which may result will be 
shared on an equal basis.21 The other 
agreement was made with Bosco Petroleum 
Corp. for exploring 7,800 square kilometers 
between Rabat and Tangier. In addition, 
Société Nationale des Pétroles d’Aquitaine 
(SNPA) of France and BRPM signed an 
agreement in April for exploration and ex- 
ploitation of two on-shore concessions in- 
volving 16,150 square kilometers in the 
Soukkala (coast between Safi and El Jad- 
ida) on the Guercif Plain. The French 
firm already had an offshore concession be- 
tween El Jadida and Cape Sim, which was 
granted in March 1969.22 


17 Industrial A cue (London). No. 38, No- 
vember 1970, 
18 Mining, Ea V. 274, No. 7021, Mar. 13, 


1970, p. 
19 Work aed in footnote 8. 
20 U.S. Embassy, Rabat. pes Department Air- 
gram A-47, Mar. 12, 1971, 
21 U.S. Embassy, Rabat. 
gram A-22, Feb. 4, 1970, p 
? Work cited in 3 8. 
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The Mineral Industry 
of the Netherlands 


By Frank J. Cservenyak ! 


The mineral industry of the Netherlands 
was highlighted in 1970 by continuation of 
rapid advances in petroleum refining and 
natural gas production. The changing en- 
ergy market caused by the increasing ar- 
rival of natural gas necessitated the con- 
tinuing closure of coal mines with a 
resultant drop in the output of Nether- 
lands coal. Natural gas supplied 27 percent 
of the energy consumed in 1970, and this 
proportion is expected to increase to 38 
percent in 1980 with a resultant increase 
in domestic gas consumed to 214 times the 
1970 amount. 

However, oil products continued to hold 
the dominant position providing nearly 
two-thirds of domestic energy needs. The 
importance of the petroleum industry to 
the Netherlands is demonstrated by the 
fact that it supplies a significant and grow- 
ing share of the gross national product 
(GNP). The GNP share of this industrial 
sector has increased from 4.5 percent in 
1968 to 6.1 percent in 1969 and to 7.1 per- 
cent in 1970. Consumption of petroleum 
products is expected to increase by more 
than 60 percent by 1980. Domestic sales of 
petroleum products in 1970 increased 
about 9 percent and refinery production 
jumped about 18 percent. 

Economic indicators for 1970 and predic- 
tions for 1971 indicate that the Nether- 
lands national economy peaked in 1970 
and the outlook for the next few years ap- 
pears to be favorable. In 1970, industrial 
production, investment, labor productivity, 
disposable income, and consumer spending 
increased in real terms considerably more 
than in 1969. 

The GNP in 1970 increased about 11 
percent, to $31.52 billion in current prices. 
Industrial production rose about 9 percent 
in 1970 with export orders accounting for 


a significant portion of the increase. Aver- 
age worker productivity increased almost 
10 percent, whereas average industrial 
wages increased about 1314 percent. Unem- 
ployment was at a low of 1.1 percent at 
the end of 1970 and registered job open- 
ings well surpassed unemployment. 


Plans were announced for the construc- 
tion of two uranium enrichment plants 
and a centrifuge factory in Almelo. Future 
plans include the construction of nuclear 
power stations and the development of reac- 
tors by combined Netherlands and foreign 
enterprises. 


The long-standing jurisdictional dispute 
concerning the delineation of the North 
Sea Continental Shelf boundaries between 
the Netherlands, West Germany, and Den- 
mark was resolved. By agreement a portion 
of the shelf was ceded to West Germany 
by the Netherlands and companies hold- 
ing exploration concessions in the ceded 
area will have to re-apply to the German 
Government for permits. 


Construction of new pipelines continued. 
Agreement was reached during the year 
between the Belgian and Netherland Gov- 
ernments for construction of a pipeline to 
supply crude oil from Rotterdam to Ant- 
werp. Construction started in 1970 and the 
pipeline with an initial capacity at 24 mil- 
lion tons of crude oil per year is expected 
to start operating in 1971. 


Increased concern was directed toward 
the abatement of air, water, and land pol- 
lution from new and expanded installa- 
tions, especially in the rapidly growing 
chemical and oil refining industries. Public 


1 Physical scientist, Division of Ferrous Metals. 
2 Where necessary, values have been converted 
from Netherlands Guilders oU to U.S. dollars 
at the rate of NGs 3.62—US$1.0 
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concern about the environment has led to 
the passage of laws to abate air and water 
pollution and a bill on solid waste disposal 
was under consideration by the executive 
branch. These laws will fix the responsibil- 
ity for the cost of pollution abatement on 
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the companies and agencies causing it. Es- 
timates of the cost range from $1 billion 
over a period of 15 years for reduction of 
water pollution to a yearly expenditure of 
1 percent of the gross national income for 
all antipollution measures. 


PRODUCTION 


Following the trend established during 
the past several years, the output of most 
mineral commodities, particularly natural 
gas and petroleum products, continued to 
rise in 1970 and the production of crude 
oil, coke, coal, and fuel briquets continued 


to decline. Production of aluminum, pig 
lead, and tin showed 
moderate increases whereas natural gas and 


iron, crude steel, 


petroleum products reflected significant ad- 
vances during the year. 


Table 1.—Netherlands: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Aluminum, primar êêFvêkê! 49, 143 72, 144 75, 148 
r ³ // ³é ͤſ ⁰⁰yd ſ d M MA A EE 140 r 140 140 
Iron and steel: 
Sintered ore (from imported ore )) thousand tons 3,360 8,387 3,191 
Pig iron including blast furnace ferroalloys. .............- do.... 2,821 8,459 3,594 
dh ð ee eee oe do.... 8,707 4,718 5,030 
Semimanufactures_..........-.------.----------------- do 13, 080 3,727 3, 995 
/ ³o¹w q ðV;v yd ae eR d c mae E 17,185 14,794 17,613 
Tin; DIHmary.. p C eee Mei. long tons 7,983 5,298 5,937 
h ³ðẃw A END m dre. 42,076 46, 627 46,228 
NONMETALS 
(enment-.- 5 2: t oceler ecu ⁰ fen e thousand tons.. 3,436 8,296 3, 880 
Fertilizer materials manufactured: 
Nitrogenous, nitrogen content tun do r 891 878 752 
Phosphat ic, phosphorus pentoxide content do r 262 250 249 
alt y yd do.... 12,413 2,669 2, 869 
Sand, lll ³ðW.wAiu I So oe S N a do NA NA 21,559 
ur: 
Elemental, byproduct....... 2.222222 ccc LLL LLL LLL Lll c2 222. -- 40,400 81,000 e 85,000 
Sulfuric acid (100 percent H:3SO4). ..........-..- thousand tons.. 462 557 587 
MINERAL FUELS AND RELATED MATERIALS 
Carbon. blick. som a ied ß D A 77,100 81,400 86,000 
oe anthracite and bituminous- -.----------------—- thousand tons.. 76,662 5,554 4,384 
oke: 
COKG övön- ose a ee LEM ccE etat f do 2, 930 2, 030 1,997 
7 ³⁰¹¹wa ³⁰m ð v mt 8 do- rg > E 
Fuel briquets, all grades do.... 1,054 1,047 886 
as; 
Manutacrured, all types million cubic feet.. 87,318 2 73,588 272,298 
atural: ; 
Gross production aos: -. * 498,429 713,176 1,118,375 
Marketable........... 2 2-2--222224..-l222.222.22-22- -.. 481,098 762,687 1,107,421 
Peste... ⁵⅛²¹bbv ² ... E SII A LE E thousand toni Š 400 400 400 
Petroleum: 
Crude 0ll......:.-.- 2:2: 2202 22252 thousand 42-gallon barrels.. 14,645 18,792 18,080 
Refinery products: 
Aviation gasoline._..........-...-.---------------- do.... 1. 786 1,682 1,967 
Motor gasolinekl lll eee do.... 28,764 34,833 39,228 
Jet aa b ↄðↄ ͤ ⁵—P 88 0...- ,512 14,104 16,440 
RN (rh sues auae do.... 9,083 8,448 9,300 
Distillate foel OU aj nm LL dL 8 do.... 471,855 101,366 127,827 
Residual fuel oil... -2-0-2-2 aenn do.... 107,532 142,178 169,430 
Euer do- 1,946 814 8,297 
ie, ß ee eh ie ec I LS do.... 8,594 8,951 4,818 
Liquefied petroleum gas do 6,125 7,180 8,166 
GGG;;;˙¹w³oẽoͥ ⁰˙·w kr ee NT NIME do.... 28,824 38 , 507 47,202 
Refinery fuel and losses do.... 28,156 32,596 e 28, 
Total o donasse nén ³ðWAWA e IRL ue do.... 295,127 885,159 455, 675 
e Estimate. v Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, the Netherlands F AY produces a variety of crude construc- 
tion materials (such as clays, sand, and stone and gravel) but no data are published. 
3 Coke oven and blast furnace gas only. (Data exactly comparable with those for 1968 are not available). 
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TRADE 


Total exports in 1970 covered less than 
88 percent of imports thereby reversing the 
improving balance of trade experienced by 
the Netherlands in 1968 and 1969. During 


1970 total exports of about $11 billion 
were up 10 percent, while imports in- 
creased by almost 22 percent to about 
$13.5 billion. 


Table 2.—Netherlands: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Bauxite. 2 ccc be seit ets oes ye 386 
Oxide and hydrox ide 4,430 
Metal including alloys 
f sus Ek 11,832 
Unwrought. ................-- 43,722 
Semimanufactures 26,975 
Bismuth including alloys, all forms 148 
Cadmium including alloys, all forms r 409 
Chromium: 
Chromite.......... 2... 2... Lc... 2,771 
Oxide and hydroxides.............. 402 
Cobalt: 
Oxide and hydroxide............... 1 
Metal including alloys, all forms 44 
Columbium and tantalum, tantalum in- 
cluding alloys, all form 2 
Copper including alloys: 
%§«Ü1ö u a ELA LL LC r 30,638 
Unwrou gg 10, 682 
Semimanufacture s 18,368 
Gold 1........... thousand troy ounces... 2,928 
Iron and steel: | 
s and concentrate, except roasted 
yrites. .........- thousand tons 3 
Roasted pyrite.............. do.... 70 
Metal: 
Scrap FV do 711 
Pig iron and ferroalloys ?. do 122 
Steel, primary.........- do 741 
Semimanufactures: 
Bars, rods, angles, shapes, 
and sections. .....do.... 386 
Universals, plates, sheets 
do.... 1,120 
Hoop and strip...... do.... 108 
Rails and accessories do 11 
Wire do 30 
Tubes, pipes and fittings 
do 202 
Cast ings and Iorgings i j 
ad: m 
OXIdeg c ² ½—̃ LE 2, 437 
Metal: 
S8! ——W 8 8,153 
Unwrou ghet 16, 608 
Semimanufactures 1,620 
Magnesium including alloys, all forms r 819 


See footnotes at end of table. 


1969 Principal destinations, 1969 


987 West Germany 665. 
5,871 West Germany 1,506; Italy 1,310; Swe- 
den 634. 


West Germany 14,649; France 828; Bel- 
gium-Luxembourg 774. 
64,067 West Germany 27, 092; Belgium-Luxem- 
bourg 19, 581; Italy 8, 863. 
37,363 West Germany 17, 614; Belgium-Luxem- 
bourg 6,486; France 3, 753. 
86 West Germany 27; France 23; Italy 14. 
194 West Germany 80; Belgium-Luxembourg 
76. 


16,811 


2, 596 AY 1,003; France 649; West Germany 
634 West Germany 343; France 176. 


4 Turkey 
67 Francs 31 West Germany 14. 


2 France 1. 
34,187 
9,269 
20,019 
1,664 


West Germany 17,727; Belgium-Luxem- 
bourg 14,121. 

West Germany 6,778; Italy 784; Spain 
511. 


West Germany 8,133; United States 
2,816; Belgium-Luxembourg 2, 780. 
West Germany 1,036; Belgium-Luxem- 

bourg 494; France 113. 


8 Belgium-Luxembourg 6; West Germany 1. 
79 All to West Germany. 


684 West Germany 492; Belgium-Luxembourg 
NA S France 29. 


United Kingdom 284; West Germany 
238; Belgium-Luxembourg 199. 


399 West Germany 179; United Kingdom 39; 
France 33. 


West Germany 295; United States 237; 
United Kingdom 166. 
121 West Germany 89; Italy 7; Belgium- 
Luxembourg 6. 
97 Italy 14; West Germany 12; Israel 5. 
29 West Germany 11; France 5; Italy 3. 


354 us Germany 110; Nigeria 58; Senegal 


6 Belgium-Luxembourg 4; West Germany 1. 
3,055 Belgium-Luxembourg 2,104; Czechoslo- 
vakia 549. 
8,619 V 4, 676; West Ger- 
14,601 wee est Germany 11,685; Belgium-Luxem- 
ourg 1 
1,8333 Norway 285; Belgium-Luxembourg 274; 
West Germany 101. 
620 West Germany 467; mainland China 50; 
United Kingdom 42. 


552 


MINERALS YEARBOOK, 1970 


Table 2.—Netherlands: Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 
nese: 
re and concentrates 


Man 


Molybdenum including alloys, all forms. . 
Nickel: 
Oxide and hydroxide... ............ 


Metal including alloys: 
Sers 


Unwrought and semimanufac- 


Platinum-group, all forms. .troy ounces... 


Silver including alloys, all forms 
thousand troy ounces... 


Tellurium, elemental and arsenic. . ...... 
Tin: 


Ore and concentrate... long tons 
Metal including alloys: 
Se Eo LEO do 
Unwrou ght... do 
Semimanufactures do 


Titanium diox idee 
Tungsten: 
Ore and concentrate 


Zinc: 
Ore and concentrate 


— HM a Gm 4e en a A Ap ewe ewe wwe ewe ew 2 = 


Other: 
Ore and concentrate 


Ash and residues containing nonfer- 
rous metals: 
Iron and steel. . thousand tons 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural eorundum 


Dust and powder of precious and 


semiprecious stones including 
diamond........ thousand carats.. 


Borates, crude natural. ................ 


See footnotes at end of table. 


1968 


21,783 
3,066 
667 

87 

140 


2,286 


1,445 
r 20,866 


r 2,221 
6 

34 

579 
9,319 
342 
14,621 
270 
210 
20,391 
11,051 


4,667 


r 497 
r6,903 


11,459 


5,259 


1,273 
1,005 
55 
246,653 


1969 


25,082 
4,496 
290 


115 
783 


2,054 


2,074 
18,229 


4,451 


21,530 


121 
222 


22,756 
11,245 
7,430 
65 

30, 181 
939 


12, 504 


10,868 


5,613 


1,640 
1,198 
162 
273, 756 


Principal destinations, 1969 


West Germany 7, 125: Italy 3, 108; 
France 2, 141: United Kingdom 1, 922. 

Italy 1. 801: West Germany 663. 

Belgium- Luxembourg 87; West Germany 
285 Republic of South Africa 29; Israel 
2 


West Germany 53; France 20. 


France 306; Belgium- Luxembourg 204; 
West Germany 161. 


West Germany 927; United Kingdom 
372; Belgium- Luxembourg 254. 


Sweden 668; West Germany 538; France 
125 


United States 4,019; Hong Kong 2, 829; 
United Kingdom 2, 058. 


United Kingdom 1, 179; West Germany 
1, 165: Belgium- Luxembourg 1, 056. 
All to France. 


United Kingdom 168: Denmark 122; 
West Germany 104. 
West Germany 3, 908; France 777; Swit- 
zerland 353. 
Belgium-Luxembourg 119; Norway 74; 
est Germany 29. 
West 1 4,228; Italy 3,887; France 


, 


United Kingdom 91; West Germany 24. 
West Germany 134; France 19; Belgium- 
Luxembourg 12. 


Belgium-Luxembourg 17,194; France 
3, 526; Italy 2, 086. 

West Germany 2, 373; Belgium-Luxem- 
bourg 1,420; Italy 952. 


France 6,668; Belgium-Luxembourg 544. 

West Germany 30; France 18. 

West Germany 15,968; France 5,989; 
Denmark 2,722. 

uro Germany 553; Belgium-Luxembourg 


West Germany 3,981; France 1,864; 
Austria 1,7265. 


HEU Porem poung 100; West Germany 


Belgium-Luxembourg 3,288; West Ger- 
many 1,024. 


West Germany 3,179; Belgium-Luxem- 
bourg 1,507; France 861. 

West Germany 8,600; Belgium-Luxem- 
bourg 1,561; Sweden 465. 


West Germany 690; France 534; Belgium- 
Luxembourg 239. 


is Germany 588; France 290; Italy 

West Germany 456; United Kingdom 
156; France 125. 

Belgium-LurerBourg 108; West Germany 


West Germany 94,184; United Kingdom 
57,374; France 44, 516. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS— Continued 
Cement 
Chalke. ooo) ee eae oe See LAE E 
Clays and products: 
Crude: 
Benton ite 
Ni gs‚s 8 
Refractor // 
Other thousand tons 
Products: 
Refractory including nonclay 
biin... et eo. 


Nonrefractory. thousand tons 


Diamond not set or strung, except dust 
and powder. ........ thousand carats.. 
Diatomite and other infusorial earths. . ... 
Feldspar and leucite. .................- 
Fertilizer materials: 
Crude: 
Nitrogenous... ............--- 


Phosphatic.------------------ 


Manufactured: 
Nitrogenous....thousand tons 


Phosphatic: 
homas slag.............- 
Other thousand tons 
Potas ie ees 


Other including mixed 
thousand tons 


Pigments, mineral, including processed 
iron oxide ns 


Precious and semiprecious stones except 
diamond kilograms. . 


/A thousand tons 
Stone, sand and gravel: 
Dimension: 
Unworked and partly worked 
Workedccclco 


Gravel and crushed stone 
thousand tons 


Quartz and quartzite............... 


Sand excluding metal bearing 
thousand tons 


Sulfur: 
Elemental, all form 


Sulfur dioxide z 
Sulfuric acid, oleum. thousand tons 
Tale and steat ite... 
Other nonmetals n. e.s . thousand tons 


See footnotes at end of table. 


1968 


25, 784 
38,078 


670 


r 128,616 


75 
7,638 
16,911 


r 98 


r 503 


9,082 
1,422 


r 9,814 
4,863 


2,075 
2, 847 


6, 998 


r 835 
786 
56 
175 
203 


1969 


58,414 
40, 842 


2,915 
38,153 
4,052 


102 


12,464 
612 
1,332 
254 
120 


542 
7,191 


20 
43,296 
855 


15 

283 
1,694 
786 

196, 133 
42 
2,462 
19, 548 


93 
649 


20,102 
1,629 


3,064 
2,708 


3,158 
3,930 


8,168 


1,417 
1,018 
108 
427 
219 


Principal destinations, 1969 


West Germany 48,486; Belgium-Luxem- 
bourg 9,371; United Kingdom 435. 
Belgium-Luxembourg 40,348; West Ger- 

many 280. 


France 1,298; Belgium-Luxembourg 905. 
Belgium-Luxembourg 38,021; France 108. 
Belgium-Luxembourg 1,651; Sweden 877; 
est Germany 566. 
West Germany 65; Belgium-Luxembourg 
35; France 1. 


West Germany 3,334; Belgium-Luxem- 
bourg 3,244; Norway 1,182. 

West Germany 477; Belgium-Luxembourg 
110; France 4. 


NA. 
West Germany 172; Indonesia 24. 
Belgium-Luxembourg 63. 


Sweden 462; West Germany 79. 

Ex ,047; Belgium-Luxembourg 

All to Belgium-Luxembourg. 

Belgium-Luxembourg 30,624; West Ger- 
many 9,850; France 2,630. 


Mainland China 240; United Kingdom 
112; Brazil 83. 


NA. 
France 165; West Germany 8. 
NA. 


France 178; Belgium-Luxembourg 15; 
West Germany 2. 

West Germany 134,931; Belgium-Luxem- 

N 46,025; France 6, 372. 


Belgium- Luxembourg 826; France 309. 

West Germany 6,870; France 2,164; Bel- 
gium-Luxembourg 1,337. 

He eum Luxembourg 72; West Germany 


Ceylon 128; Indonesia 86; West Germany 
78. 


io Kingdom 18,720; West Germany 
Belgium-Luxembourg 669; Sweden 448; 
Finland 183. 


Belgium-Luxembourg 2,060; West Ger- 
many 851. 

Belgium-Luxembourg 1,898; West Ger- 
many 709. 


Belgium-Luxembourg 2,875; West Ger- 
many 281. 

Belgium-Luxembourg 2,492; West Ger- 
many 1,160. 


Belgium-Luxembourg 7,563; France 296; 
West Germany 218. 


West Germany 1,148; Belgium-Luxem- 
bourg 256. 
hi Germany 59; Belgium-Luxembourg 


West Germany 41; Belgium-Luxembourg 


Belgium-Luxembourg 218; West Germany 
32; Denmark 14. 

Belgium-Luxembourg 122; West Germany 
61; France 28. 
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Table 2.—Netherlands: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural.......... 
Carbon black. .......................- 


Coal and briquets: 
thracite and bituminous coal 
thousand tons.. 


Briquets of anthracite and bitumi- 


nous call O. 
Lignite briquets.................-- 
Coke and semicokæe thousand tons 


Gas, hydrocarbon: 

Natural, including liquefied petroleum 
thousand tons 
Hydrogen, helium, and rare gases 


Petroleum: ? 
Crude. . thousand 42-gallon barrels.. 


Refinery products: 


Gasoline do 
Kerosine and jet fuel. do 
Distillate fuel oil... do.... 
Residual fuel oils . do.... 
Lubricants. ............- do.... 


Mineral jelly and waz do 


Bituminous mixtures do- 


Mineral tar and coal, petroleum or gas 
derived erude chemica 
thousand tons 


t Revised. NA Not available. 


1968 


1,975 


801 


9,854 
1,497 


437 
336 


130 


30,320 
6, 675 
36,017 


62, 877 
3,315 
284 
180 
1.289 


197 


1969 


7 
75, 260 


1,792 


836 


299 
189 


451 
545 


7,743 


41,863 
8,556 
54,861 


89,104 
3,436 
589 
199 
1,617 


250 


1 Excluding gold coin and gold and alloys shipped by post. 
? Including sponge iron, shot grit, pellets, powder, spiegeleisen, and ferromanganese. 


3 Includes bunkers. 


Principal destinations, 1969 


Belgium-Luxembourg 1. 
France 24,031; West Germany 15,250; 
Sweden 8,432. 


Belgium-Luxembourg 928; France 541; 
West Germany 242. 


West Germany 364; Belgium-Luxembourg 
218; France 162. 
Belgium-Luxembourg 81. 
Belgium-Luxembourg 349; France 308; 
est Germany 67. 


Belgium-Luxembourg 148; West Germany 
76; United Kingdom 62. 

Belgium-Luxembourg 386; France 76; 
Denmark 32. 


West Germany 3,468; Belgium-Luxem- 
bourg 1,863; United Kingdom 611. 


West Germany 16,006; United Kingdom 
14, 714: Belgium-Luxembourg 2,982. 

United Kingdom 3,174; Ireland 2,731; 
Sweden 1,689. 

West Germany 31,407; Belgium-Luxem- 
POE 6,529; International bunkers 

, 6 . 

International bunkers 39,714; United 
Kingdom 10,443; United States 9,957. 

United Kingdom 702; Belgium-Luxem- 
bourg 389; West Germany 281. 

United Kingdom 251; West Germany 209; 
France 29. 

West Germany 64; Belgium-Luxembourg 
59; Guinea 16. 

West Germany 823; Sweden 180; Bel- 
gium-Luxembourg 96. 


West Germany 74; Belgium-Luxembourg 
57; United Kingdom 29. 


Source: World Trade Annual, volumes I, II, and III, 1968 and 1969; Maandstatistiek van de Buitenlandse 
Handel per Goederensoort, December 1968 and December 1969. 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
FSI. Ss 40,943 107,608 Greece 103,218; Guyana 4,294. 
Aluming 222660366063 een n5 r 121,709 158,420 Surinam 139,070; West Germany 11,989. 
Metal including alloys 
%% cess deeee 8,783 9,612 West Germany 2,669; United States 
2,269; Belgium-Luxembourg 1,808. 
Unwrought including alloys 83,225 43,324 Norway 25,432; West Germany 4,053; 
Cameroon 2,164. 
Semimanufactures. ............ 41,280 51,180 West Germany 20,065; Belgium-Luxem- 
bourg 18,092; France 5, 630. 
Antimony: 
Ore and concentrate 10 5 All from Austria. 
Metal including alloys, all forms 146 122 Belgium-Luxembourg 59; United King- 
dom 23; West Germany 20. 
Arsenic, oxides and acids 94'7 1,040 Belgium-Luxembourg 800; France 206. 
Bismuth including alloys, all forms 235 179 Belgium-Luxembourg 41; Peru 39; Japan 
28. 
Cadmium including alloys, all forms 349 123 COR aaa 61; West Germany 
Chromium: 
Chromite........ 222222222... -- 3,288 4,134 i ha 2,791; West Germany 
Oxide and hydrox ide 1,058 1,492 West | ermany 629; U.S.S.R. 523; France 
Metal including alloys, all forms 16 80 West Germany 12; France 10; United 
Kingdom 8. 
Cobalt: 
Oxides and hydroxides 77... 188 404 Belgium-Luxembourg 820; France 83. 
Metal including alloys, all forms 177 243  Belgium-Luxembourg 143; West Germany 
62; United Kingdom 20. 
Columbium and tantalum, tantalum..... 6 7 United States 3. 
Copper including alloys: 
J / A ⁵ A E 7,699 7,428 Belgium-Luxembourg 2,775; West Ger- 
many 2, 665; East Germany 713. 
Unsntennmhktftſñiſñͥk ; 41, 865 44,197 Belgium-Luxembourg 14,338; Zambia 
5,924; Chile 4,514. 
Semimanufactures NEN 62, 683 68,819 Belgium-Luxembourg 43,129; West Ger- 
many 16,965; France 4,162. 
Gold 11 thousand troy ounces. . 111 855 Si a 560; West Germany 
Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons 4,859 4,962 Liberia 1,342; Canada 1,010; Sierra 
i Leone 58 1. 
Metal: 
Scra zz do 154 317 ey 254; West Germany 
Pig iron 9 do 32 48 West Germany 20; Norway 7; Belgium- 
Luxembourg 3. 
Ferroalloys. ...........- do.... 97 50 Norway 25; France 8; West Germany 7. 
Steel, primary. ......... do- 327 274 bó ermany 196; Norway 54; Japan 
Semimanufactures: 
Bars, rods, angles, sections 
do- 1,268 1,317 Belgium-Luxembourg 668; West Germany 
437; France 134. 
Universals, plates and sheets 
LL. 628 792 West Germany 336; Belgium-Luxembourg 
817; France 45. 
Hoop and strip do.... 230 256 West Germany 168; Belgium-Luxembourg 
T1; France 6. 
Rails and accessories do- 39 44 West Germany 25; Belgium-Luxembourg 
11; France 8. 
Wire do- 68 86 a 47; West Germany 
Tubes, pipes and fittings 
do.... 531 617 West Germany 393; France 100; Belgium- 
Luxembourg 55. 
Castings and forgings 
iua: do- 6 8 West Germany 4; Belgium- Luxembourg 3. 
Ore and concentrates 5 7 NA. 
OXide8. - 2 wms yd ee 10,269 12,672 Belgium-Luxembourg 4,498; West Ger- 
many 3,139; Mexico 2. 698. 
Metal including alloys 
D 252.2 eaux t de 4,536 2,884 Belgium-Luxembourg 1,084; West Ger- 
many 582. 
Unw rough 54,412 61,219 United Kingdom 19,620; Belgium-Lux- 


See footnotes at end of table. 


embourg 12,161; Australia 9, 552. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Lead—Continued 
Metal including alloys—Continued 
Semimanufactures 3, 505 6,470 North Korea 3, 078; Belgium-Luxem- 
bourg 2,064; West Germany 929. 
Magnesium including alloys 
6II h ⁊ y D ld tee iu Lee 117 804 Norway 129. 
Unwrou ght 274 527 U.S.S.R. 320. 
Semimanufactures 56 70 United States 17; Austria 17; West Ger- 
many 16. 
Manganese: 
re and concentrates. ............- 86,135 57,922 West Germany 8,675; India 1,098; 
France 724. 
G ³¹¹1 mcdium cS r1,016 848 Japan 261. 
Mercury.............. 76-pound flasks.. 1,906 2,002 Spain 1,805; United States 261; Belgium- 
Luxembour 174. 
n including alloys, all forms 15 26 Austria 7; United States 5. 
icke 
Matte, speiss and similar materials 182 277 United Kingdom 159; Cuba 112. 
Metals including alloys: 
rr assi sema 1,391 1,491 West Germany 326; United States 208; 
France 199. 
Unwrought. ............-...-.- 1,933 1,807 N 10 567; United Kingdom 408; France 
Semimanufactur es 3,223 3,811 West Germany 1, 881; United Kingdom 
593; France 327. 
Platinum-group, all forms : 
thousand troy ounces. . TO 52 rae e Nen Germany 13; United 
ngdom 
Silver including alloys, all forms. do 6,872 8,472 o crm ,291; France 976; United 
ingdom 
Tellurium, elemental and arsenic 10 14 Belgium-Luxembourg 9; United Kingdom 
a 2; U.S.S.R. 2. 
in: 
Ore and concentrate. . long tons.. 11,461 10,378 Australia 3,071; Chile 2,687; Conge 
(Kinshasa) 1,616. 
Oxldé- ccce s Ebo wEnEME do.... 68 85 Belgium-Luxembourg 63. 
Metal including alloys: 
CPAD- aano nL EnA do- 288 311 Belgium-Luxembourg 297 
Unwrought............- Ocicc 4,405 6,473 United Kingdom 2,330; Thailand 1,276; 
Indonesia 739. 
Semimanufactures do 66 82 West Germany 67. 
Titanium: 
Ore and concentrate 4, 824 571 Australia 563. 
Dio zm es 4,253 5,616 West Germany 4,062; Italy 484; United 
Kingdom 368. 
Tungsten: 
Ore and concentrate 218 973 Portugal 223; United Kingdom 80. 
Metal including alloys, all forms 28 12 prance Hr West Germany 3; United King- 
om 
Zinc: 
Ore and concentrate 96,260 102,152 T = ,947; Finland 21,848; Sweden 
, ß 1. 826 2,689 i Germany 1,001; United Kingdom 
Metal 5 alloys: 
11 uM det LEE E E 557 1,609 West Germany 1,168; Denmark 254. 
Dust (blue powder 8,082 3,129 West Germany 1,901; Norway 539; 
United Kingdom 337. 
Unwrought. .................- 18,4865 18,027 North Korea 5,670; West Germany 
2, 866; Belgium-Luxembo 2,794. 
Semimanufactures 4,961 4, 658 Belgium-Luxembourg 9,644; est Ger- 
many 867. 
Other: 
Ores and concentrates: 
Columbium, molybdenum, tan- 
aum, vanadium, and zircon- 
MONTE TTE PS 15,410 18,994 United States 13,722; France 170. 
Not ‘specified tied bet LC 2,350 1,166 a case of South Africa §48; Peru 121; 
Ash and residues containing nonfer- 
rous metals: 
ONG MESE 713 1,744 br d 484; Spain 475; Morocco 
ITT eee ae: long tons r 8200 
ANG oo ee mmd v 88 33, 975 40,148 West Germany 23, 912; Belgium-Luxem- 
bourg 4, 789; United Kingdom 3, 944. 
e E ee ees 48,456 49,682 Canada 44, 582; U.S.S. R. 2,398; West 


See footnotes at end of table. 


Germany 1, 298. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Other—Continued 
Metals including alloys, all forms: 
Metalloids: 
Phosphorus............... 35 42 West Germany 27; Sweden 10. 
Selenium 4 6 United Kingdom 3; Belgium- Luxembourg 
1. 
Silicon. nn. r 464 719 Krance 392; Italy 140; United Kingdom 
Alkali, alkaline-earth and rare- 
CT og Fs ee ee ae once 8 r 180 206 West Germany 203. 
Oxides of barium, strontium, and 
magnesium.................-... 587 803 West Germany 238; United Kingdom 227. 
NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, 
GLO cee eee thousand tons. . r 379 382 West Germany 373; Turkey 6. 
Dust and powder of precious and 
semiprecious stones 


thousand carats.. 1,417 1,528 Ireland 1,247; United Kingdom 212. 
Grinding and polishing stones 1,706 1,950 West Germany 1,073; Austria 251. 
Asbes ton 23,307 20,653 Canada 13,979; Italy 2,217. 
Barite and witherite..._.____._-___.___- 80,075 84,569 "West Germany 28,969. 
Boron materials: 
Crude natural borates 281,428 810,018 United States 300,355; Turkey 8,760. 
Oxide and acid 1,321 1,808 United States 797; France 460. 
Cement thousand tons 2,268 2,182 Ml de wlan 1, 322; Belgium-Luxem- 
ourg 1 
ll ³ AA ue — 187,192 138,319 Belgium- Luxembourg 81,978; France 
44,549; West Germany 11,438. 


Clays and producta: 


Crude: 
Bentonite. ..... thousand tons 14 nien States 7; West Germany 4; Italy 
Kaolin do- 153 193 United Kingdom 148; Czechoslovakia 14; 
United States 14. 
Refractor /// do 111 132 West Germany 105; France 6; United 
Kingdom 6. 
ff ³˙ꝗ AA do 499 509 West Germany 476: United Kingdom 19. 
Products: 
Refractory including nonclay 
rie“ do- 51 82 United Kingdom 31; West Germany 30. 
Nonrefractory.......... do.... 174 206 i-e Raly 17 93; Belgium-Luxembourg 
ta 
Cryolite and chiolite 1,034 747 All from Denmark: 


Diamond, all grades: 
Gem not set or strung 


thousand carats. . 1,276 1,455 NA. 
Industrial. thousand kilograms.. 293 292 Brani 220; D reet Germany 46; United 
tates 2 
Diatomite and other infusorial earths 8,041 10,699 Denmark 4,285; United States 3,077. 
Feldspar and leucite. .................. 32,056 32,874 Norway 9, 987; West Germany 7,399; 
Belgium-Luxembourg 5, 975. 
Fertilizer materials: 
Crude: 
Nitrogenouun s 4,307 30,215 Chile 30, 214. 
Phosphati .... thousand tons 1,243 1,237 i had 420; Togo 288; United States 
Potassic saltss do.... 54 41 West Germany 22; France 19. 
AM. 8 do- 32 36 N Germany 28; Belgium- Luxembourg 
Manufactured: l . 
Nitrogenous do- 8 15 Belgium- Luxembourg 9; West Germany 4 
Phosphatic: 
Thomas slag (P20s content) 
do.... 28 21 Beginn Usomopurg 18; West Germany 
Other (P20, content) i 
do- 30 29 United States 26. 
Potassi ec do 431 424 West omens 171; France 70; East Ger- 
many 
Other including mixed do r 34 32 Bel e 9; United States 9; 
rance 
Ammonia, anhydrous. ............. 50,025 203,571 United States 149,342; Belgium-Luxem- 
18885 14, 137; Trinidad and Tobago 
Fluor spar 22,607 27,996 France 2,491; West Germany 307. 
Graphite, natural...................... 239 450 B vds 1 aa 151; mainland China 99; 
ustria 90. 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities—Continued 
(Metric tons uniess otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Gypsum and plasters. . . thousand tons 250 258 West Germany 184; France 102; Bel- 
gium-Luxembourg 17. 
Lime tee eke wee eek do.... 727 846 West German eer 452; Belgium-Luxembourg 
370; Polan 
Magnes ite 33,449 38, 930 Greece 12, „372; EN 10,376; India 
4 9 e 
Mica 
"Crude including splittings and waste. 71,687 1,090 United Kingdom 554; India 29. 
Worked including agglomerated split- 
CLINGS se oot eet cc 8 59 65 Switzerland 33; United Kingdom 12. 
Pigments, mineral: 
Natural, cruda. o e ees 2,809 2,804 West Germany 1,849; Austria 501. 
Iron oxides, processed.............. 10,428 12,552 West Germany 7,916; France 2,421; 


Spain 1,345. 
Precious and semiprecious stones, except 


diamond................- kilograms.. 294,901 295,367 Brazil 221,563; West ao rany 47,025; 
United States 22 ,485. 
Pyrite.. auccm thousand tons 128 97 Cyprus 81; Portug te 10. 
J AAA 54, 279 63,449 West Germany 36. 181; France 27,132. 
Sodium and potassium compounds, n.e.s.: 
Caustic 80da............-.......-. r 84,529 52,878 West Germany 33,220; Belgium-Luxem- 
bourg 11,619; Italy 4, 924. 
Caustic pota ggg r 6,461 5,992 „ ,7 18; Belgium-Luxembourg 
Stone, sand and gravel: 
Dimension: 
Unworked and partly worked 
thousand tons.. 2,347 2,385 Belgium-Luxembourg 1,419; West Ger- 
many 581; Sweden 311. 
Worked. ..................-.- 28,111 32,505 Italy 18, 905; Belgium-Luxembourg 6, 665; 
est Germany 5,229. 
Dolomite..........- thousand tons.. t 467 686 Belgium-Luxembourg 595; United King- 
dom 54; West Germany 26. 
Gravel and crushed rock do.... 18,510 13,817 West Germany 8,519; United Kingdom 
f 2,544; Belgium-Luxembourg 2,091. 
Limestone.................- do.... 919 949 Belgium-Luxembourg 926; West Germany 
Quartz and quartzite......... do.... 54 53 Bel uin uzem SOUL 26; Norway 13; 
est Germany 13. 
Sand excluding metal bearing.do.... 6,456 7,351 West Germany à. 864; Belgium-Luxem- 
bourg 481. 
Sulfur 
Elemental m EPI ee do.... 335 389 United States 300; France 87; West Ger- 
many 
Sulfur dioxide....................- 2,481 1,865 West 55 1,320. 
Sulfuric acid, oleum................ 81,526 25,487 West Germany 12, 149; Belgium-Luxem- 
bourg 9,791; Norway 8,431. 
Tale and steatite 15,264 14,960 Norway 5, 149; Austria 4, 618; mainland 
China 1, 444. 
Other nonmetals n. e.s. . thousand tons 1,928 2,289 West Germany 1,590; Belgium-Luxem- 


bourg 662; Australia 12. 
Slag, dross, and similar waste not metal 


bearing: 
From iron and steel manufacture 
do.... 8,157 3,255 West Germany 2,005; Belgium-Luxem- 
bourg 1,237. 
Slag and ash n.e.8. .........- do- 499 495 ver ; Germany 256; Belgium-Luxembourg 
MINBRAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural........... 1,967 1,286 Dno 2055 West Germany 322; United 
tes 2 

Carbon black (including gas carbon) r 13,312 15,966 West Germany 10,880; Italy 1,738; 


United Kingdom 1, 187. 
Coal and briquets: 
Anthracite and bituminous coal 


thousand tons.. 7,412 5,930 West Germany 3,281; United States 
1,292; United Kingdom 780. 

Briquets of coal do.... 19 12 West Germany 10. 

Lignite and lignite briquets . do- 144 63 All from West Germany. 
Coke and semicoke. .............- do.... 897 1,003 war 55 593; United States 213; 

pain 86. 
Gas, hydrocarbon, natural including 
liquefied petroleum gas do.... 117 134 utr Germany 86; Belgium-Luxembourg 

JJC ote eu UAE: do 98 128 Mainly from West Germany. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Petroleum: ? 
Crude thousand 42-gallon barrels.. 243, 986 
Refinery products: 
Gasoline do 7,686 
Kerosine and jet fuel. do 4,672 
Distillate fuel oil. do.... 14,114 
Residual fuel oil......... do 16,304 
Lubricants... .........- do 2, 604 
Mineral jelly and wax....do.... 149 
Bituminous mixtures do.... 55 
Other, do 4,191 
Mineral tar and coal, petroleum or gas 
derived erude chemicals 
thousand tons r 196 


r Revised. NA Not available. 


1969 Principal sources, 1969 


329,649 Libya 70, 464; Kuwait 68, 542; Saudi 


Arabia 60, 806; Iran 37, 433. 


Italy 2, 563; Belgium-Luxembourg 2, 172; 
West Germany 1, 190. 

Italy 1, 335; Belgium- Luxembourg 1, 227; 
Venezuela 432; United Kingdom 352. 
United Kingdom 2, 970; Italy 2, 845; Bah- 

rain 1, 447. 
West Germany 5, 448; Indonesia 1, 641: 
Belgium- Luxembourg 845; Singapore 


91. 
2,883 Netherlands Antilles 1,885; United King- 
dom 367; France 246. 
164 hy Germany 70; France 37; Indonesia 


8,130 
4,101 
13,085 
10,842 


64 West Germany 29; Belgium-Luxembourg 
25; United Kingdom 6. 
4,223 United States 1,610; Beigium-Luxem- 
bourg 1,237; West Germany 970. 


217 Netherlands Antilles 58; West Germany 
40; United States 34. 


1 Excluding gold coin and gold and alloys shipped by post. 
2 Including spiegeleisen; sponge iron, shot, grit and pellets. 


3 Includes bunkers. 


Source: World Trade Annual, volumes I, II, and III, 1968 and 1969; Maandstatistiek van de Buitenlandse 
Handel per Goederensoort, December 1968 and December 1969. 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluminium Delftzijl N.V. 
(ALDEL) continued to be the only pro- 
ducer of primary aluminum metal. Plant ca- 
pacity has expanded during recent years 
and is scheduled to reach 96,000 tons in 
1971. 

The Péchiney aluminum smelter in 
Flushing will initiate operations in 1971. 
Construction of this plant was started in 
1969. The plant will include two potlines 
each with a capacity of 75,000 tons per 
year. 

The aluminum extrusion plant con- 
structed in Roermond by Amax Alumin- 
ium Extruders N.V. started production of 
aluminum shapes in 1970. The year 1970 
was highlighted by an increase of over 20 
percent in the apparent consumption of 
aluminum. Of significant interest was the 
increased application of aluminum in the 
building industry. 

Expansion of the Aluminium Harden- 
berg N.V. facility in 1970 has increased the 
secondary aluminum capacity to about 
10,000 tons per year. 

N.V. Metaalgieterij G. Giesen in Tegelen 
commemorated 25 years of operation by 


producing an aluminum casting of 8.2 by 
4.5 by 3.5 meters, believed to be the larg- 
est casting in the world. 

International interest increased in the 
aluminum industry. The Swedish concern 
Skandinaviska Aluminium Profiler A.B. an- 
nounced that it will construct an extrusion 
plant in Hoogezand. Kaiser Aluminium and 
Chemical Holdings in The Hague was 
founded to promote aluminum and chemi- 
cal activities, and Reynolds Aluminium 
Holland N.V. announced that its fourth 
extrusion press will be placed in operation 
in 1971.3 

Uranium.—The Netherlands, West Ger- 
many, and the United Kingdom entered 
into an agreement on March 4, 1970, to 
cooperate in the construction of a uranium 
enrichment plant at Almelo, Netherlands, 
to be operational during the second half 
of 1971. The agreement calls for the pro- 
duction of this plant to be used for peace- 
ful purposes only and provision is made 
for safeguards against its use to proliferate 
nuclear weapons. West German plans to 
construct a second uranium enrichment 


4. Aluminium. V. 47, No. 1, January 1971, p. 
54. 
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plant at Almelo were announced at the 
end of 1970. Uranit G.m.b.H of Julich, 
near Aachen, West Germany, has requested 
the Almelo municipality for permission to 
buy a building site for the plant. Initial 
construction of the plant is planned early 
in 1971. 

A centrifuge factory was completed in 
Almelo on the order of N.V. UC-Neder- 
land. The Netherlands, the United King- 
dom, and West Germany plan to combine 
their experience in the ultracentrifuge 
field. The United Kingdom is working in 
Capenhurst on the further improvement of 
its centrifuge. Although the West Germans 
are building their enrichment plant in the 
Netherlands, their centrifuge will be con- 
structed in their own country, at Benzberg. 

Electric power producers expect that a 
minimum of four nuclear power stations 
will be completed in the Netherlands in 
the next decade. It is anticipated that the 
construction of nuclear power stations and 
development of reactors will be carried out 
in the near future by combined foreign 
and Netherlands enterprises. Nuclear en- 
ergy applications will however have to 
compete with the economically advanta- 
geous Netherlands natural gas and mineral 
oil and the resultant large tax proceeds 
derived from the latter. 


MINERAL FUELS 


Petroleum and Natural Gas.—The Neth- 
erlands petroleum industry expanded in 
virtually all phases and supplied a signifi- 
cant and growing share (over 7 percent) 
of the GNP in 1970. Production, consump- 
tion, and exports of natural gas continued 
to rise in 1970 and the long-range outlook 
for extraction and sales of gas reflects at 
least a 100-percent increase by 1980. 

Oil refining is one of the fastest growing 
industrial activities in the Netherlands. 
The refining capacity tripled in the past 
decade. Based on firm expansion plans the 
total annual processing capacity of oil re- 
fineries will increase from 67 million tons in 
1970 to 84.5 million tons of crude oil in 
1973. 

The jurisdictional disagreement of sev- 
eral years duration between the Nether- 
lands, Denmark, and West Germany over 
the North Sea Continental Shelf bounda- 
ries was finally resolved by tripartite signa- 
ture of negotiated agreements on January 
28, 1970. 'This agreement cedes 5,000 
square kilometers of the Continental Shelf 
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to Germany by the Netherlands. Compa- 
nies which have received exploration con- 
cessions in the ceded area from the Neth- 
erlands Government will have to reapply 
to the West German Government to re- 
ceive permits covering the same area. 

No new exploration concessions were 
granted by the Netherlands Government in 
1969; however, in 1970 a number of con- 
cessions were awarded in the North Sea 
area. This included 24 areas conceded to 
12 companies or groups of companies. 

Environmental pollution caused by oil 
refineries and other industries has led to 
the passage of laws to control water, air, 
and solid waste pollution. On December 1, 
1970, a first decree implementing the basic 
frame work law on water pollution (1969) 
came into effect. About the same time a 
new law on air polution was passed and a 
draft law on solid waste disposal was 
under consideration by the executive branch. 
The general theme of these laws is to 
fix the responsibility for pollution abate- 
ment costs on the companies and agencies 
that cause it, although it is generally rec- 
ognized that such costs will be eventually 
paid by the consumer. Permission is given 
to a refinery to start production or for ex- 
pansion, according to stated policy, only if 
the authorities are satisfied that the envi- 
ronmental demands can be met. The pollu- 
tion problem so far has not seriously re- 
tarded development plans but the decline 
of available desirable land has forced re- 
fining plants into new areas, such as Zee- 
land and Limburg provinces. 

The Belgian and Netherlands Govern- 
ments reached agreement on the con- 
struction of a pipeline for the supply 
of crude oil from Rotterdam to Antwerp. 
A company named the Rotterdam-Antwer- 
pen Pijpleiding (Nederland) N.V. has 
been set up in Rotterdam to operate the 
pipeline. Oil companies presently partici- 
pating in this project are BP, Esso, Chev- 
ron, and Mafina (part of the Petrofina 
concern). Construction of the pipeline was 
Started in May 1970, and it is expected to 
be put in operation in 1971. The pipeline 
will have an initial capacity of 24 million 
tons of crude oil per year and will later 
be increased to 40 million tons. Total costs 
of the project, including land purchases, 
are estimated at almost $27 million.5 

* U.S. Embassy, The Hague, Netherlands. State 
Department Dispatch, A-84, Mar. 3, 1970; A-—96, 


Mar. 6, 1970; and A-490, Nov. 23, 1970. 
5 U.S. Embassy, The Hague, Netherlands. State 


Department Dispatch, A-148, Apr. 16, 1971. 


The Mineral Industry of New Zealand 


By Robert A. Clifton ! 


The value of New Zealand's mineral 
production increased again in 1970 to 
$55.15 million,2 an increase of about 3 
percent from 1969. Nonmetallics—sand, 
rock and gravel, limestone, and clays— 
dominated the market with nearly two- 
thirds of the mineral production value. An 
indication of future trends, however, lies 
in the fact that metallics have quadrupled 
their share of the production value since 
1968. Value of total mineral production by 
year is shown in the following tabulation: 


Percent Total 

Year value, 

Metals Non- Fuels million 

metals dollars ! 
1960. ..... 2.2 55.2 42.6 55.33 
1965. 7 66.4 32.9 65.78 
1966...... .5 68.0 81.5 69.52 
1967 1. 0 67.7 31.3 58.89 
1968. ..... .8 67.6 31.6 50.99 
1969. 1.7 67. 8 30.5 53.25 
19700 3.2 66.8 30.0 55.15 


1 Values for 1968, 1969, and 1970 converted from 
New Zealand currency devalued November 1967. 


New Zealand has been and will remain 
one of the world’s leading farming coun- 


tries. However, with 90 percent of its ex- 
ports in pastoral products and its trade 
primarily oriented to the United Kingdom, 
economic diversification was being empha- 
sized, particularly with the United King- 
dom’s pending entry into the European 
Common Market. 


Greater industrialization, as typified by 
the new steel plant in operation at Glen- 
brook and the new aluminum smelter 
nearly operational at Bluff, is a partial an- 
swer. The value of manufacturing produc- 
tion has doubled in the last 6 years. 


The reassessment of natural resources by 
the National Development Conference and 
its Mineral Resources Council have léd to 
the conclusion that the country’s mineral 
wealth may hold the key to providing the 
economy with massive transfusions in a 
short time if needed. 


zr Med chemist, Division of Nonmetallic Min- 
erals. 

? Unless otherwise indicated, values herein are 
in U.S. dollars converted from New Zealand 
dollars at the rate of NZ$1—US$1.12. 
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Table 1.—New Zealand: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
5 mine output, metal content ll ut 
oopa mine output, metal content AAA 
me outputs metal content ..---------------- troy ounces. . 8,626 
as and steel: 
Iron ore, gross weight... eee 3,339 
Iron sands, gross weight 2. 222-2 cL c Lll lll Lc Lll cl lll. -- a 
Sponge iron. `- ß 8 Re ee thousand tons en 
aer wr esas en eeee sess do 68 
Lead mine output, metal content —U—ꝛn-n 44 i 
Silver mine output, metal content troy ounces. . 3,854 
Tungsten mine output, metal content 19 
Zinc mine output, metal content i2Vꝛi il 2 
NONMETALS 
Cement, hydraulic thousand tons.. e 764 
Clays: 
Helft... ee eset eee ee r3,102 
Bs hp eg A aa a a ca E ed reg UNE 258,759 
Kaolin (including china clay)... yr 4,729 
F dd aT ee sies ee ĩ oe ed im 2,066 
Kaurn QUIE. noo ume aces , e Lo 26 
V ]v⁵ů⁵³ he ee en ie boa E LE 805 
FFI ge hw ð ceed ie pe ets E 1,870 
PFUlii!!lnnnnnn ² AAA LE a e 16, 577 
JJV ] METRE epe PRATER 56,000 
Sand and gravel: 
lass Rad oz a ß LE LEM LEE LL M. 84,088 
Common sand and gravel. .....................- thousand tons.. 25,810 
‘Stone: 
Dolomitü:- cauce tec ee ˙·¹¹. ³]·¹A MIL Ste a 8,246 
Limestone: 
Agricultural and industrial thousand tons 980 
For eene.nn. Uc omae dd acd do.... 1,425 
h ³oWüiAſ ³ ea ume ies tie Mer do.... 88 
Unspecified 
Crished sone ß x eL itu kee do.... 926 
Dimension... 2... use eee bee 8 25,457 
Sulfur ce nca ß . esa E Pun 
ET MINERAL FUELS AND RELATED MATERIALS 
oal: 
Ar ³ AA A ru e thousand tons (5) 
UP! 1 ²³Ü m ³⅛Ä. Gd ¼5-m•mꝶ eL EL do 581 
Subbituminous. s do- 1,507 
Lignit8 Lm ,. ½ꝶ mV!d——::: ueste ering aru ag do.... 172 
Tol- s.c octo nose Conn RT ew Ren Re. a ee ed do.... 2,260 
Coke: 
Metallurgical UR D !!; RR EY Se do.... 5 
ashouse €... oo sl ³ðV aL AUR do.... 60 
Fuel hig ð 8 do 18 
Gas, natural, marketed production million cubic feet. 8 
Petroleum: 
/ ³˙»¹—mq •¼ n thousand 42-gallon barrels. . 2 
Refinery products 
BBOlNe-. o rec. eue Lucie a CA do.... 9,825 
Distillate fuel oil 0...- r 4,883 
idual fuel oil......... 2222222222222 2L LLL Lll ll do.... r 4,148 
Other... oe 88 thousand 42-gallon barrels. . r1,411 
Refinery fuel and losses. do.... r 1,380 
J4§é1àndd!]!ꝙ earn EIL OM iat do.... 21,647 
e Estimate. v Preliminary. r Revised. NA Not available. 


! Contained in zinc concentrate. 

2 Contained in lead-copper concentrate. 

3 Includes that contained in lead-copper concentrate. 
Average 60 percent iron. 

5 Less than l4 unit. 

* Year beginning April 1 of that stated. 


TRADE 


During 1968-69, New Zealand's exports 
of minera] commodities increased NZ$2.2 
million and imports increased NZ$18.4 


ports. 
million compared with 1967-68. The be- 


1969 


11 
70 
10,717 


19,306 
49,297 


107,485 
25,412 


10,076 
1,140 
1,494 

78 


2,879 
22,551 


21,556 


1970 » 


19,207 
52, 793 


135,629 
27.069 


10, 273 
1.283 
1 , 523 

78 
1,339 


19,366 
122 


28,630 


ginning of iron sands exportation accounted 
for most of the increase in value of ex- 
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Table 2.—New Zealand: Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Metas including alloys: 


Unwrought and semimanufactures 


Copper: 
Ore and concentrate. ............... 


Unwrought and semimanufactures 


Gold, refined .............. value 
Iron and steel: 
Metal: 
8 /ff . A mod 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 


Universals, plates, and sheets. 
Hoops and strips. .......... 


Tubes, pipes and fittings... 
Castings and forgings, rough. 


Lead: 
Ore and concentrate 
Metal including alloys: 


Unwrought and semimanufactures 


Nickel, scrap___..._..._-..-.----------- 
Platinum-group and silver ores ?.... value 


Tin including alloys: 


WOTAD ũò long tons 
Unwrought and e 
O- 
Zinc: 


Ore and concentrate 
Metal including alloys: 
Scrap and ash 


Unwrought and semimanufactures 
Other: 
Ore and concentrate of base metals, 
J7öCôöͥÄÜẽ ¼ mH EAD E UNDUR 


Ash and residue containing nonferrous 
metals? z value 


NONMETALS 
Asbestos articles and building materna 2 
8 
Cement. ⁰³¹¹¹³˙¹¹ ⁰³ ice acie 
Clays and products (including all refractory 
brick): 


Grudengns‚s 
Products value 


Manufactured: 


Nitrogenou s 
Phosphat ic 


See footnotes at end of table. 


1967-68 


107 

1. 194 
3,907 
$63,862 


5,621 


8 
$72,225 


6 

5 
1,155 
160 
25 


15 


$253 ,317 


$101,269 


951 


168 
$175,864 


1,059 


1968-69 


1,132 
469 

10 

744 
4,434 
$27 , 010 


5,818 
16 


T 
$140,243 


17 


63 
$285 , 556 


$229 , 813 
1,606 


690 
$144, 707 


3,103 


Principal destination, 1968-69 


Austr 830; Japan 290; West Germany 
Japan 200; Australia 153; Philippines 61. 
All to West Germany. 


Australia 312; Belgium-Luxembourg 147; 
West Germany 134. 

Japan 1,741; Australia 1,092; West Ger- 
many 626. 


Japan 3,447; Netherlands 1, 282; Belgium- 
uxembourg 623. 
West Germany 9; American Samoa 6. 


Fiji 2,317; American Samoa 152; Western 
Samoa 63. 

Fiji 108; Tonga 64; American Samoa 54. 

Japan 35; Australia 4. 

Hong Kong 319; Fiji 69. 

Australia 97; American Samoa 45; Fiji 

West Germany 10; Australia 9; 
Kong 7. 


All to Japan. 


Australia 610; Republic of South Africa 
446; United Kingdom 60. 

Australia 291; Italy 39; Republic of South 
Africa 12. 

Australia 6; United States 1. 

Australia $80,485; United Kingdom 
$49,805; West Germany $9,953. 


Australia 10; United Kingdom 7. 
United Kingdom 2; Australia 1. 
All to Japan. 


29. 
ong 


IY re Australia 28; Belgium-Luxem- 
1 8, Fiji 1. 


Australia 21; Canada 20; United Kingdom 
15. 


United Kingdom $131,844; Australia 
$78,548; Belgium- Luxembourg $38,363. 


Fiji 3153, 224; American Samoa $38,166; 
Western Samoa $18,762. 

Australia 763; New Hebrides 545; British 
Solomon Island 203. 


Australia 640; Fiji 35; West Germany 15. 
Australia $104,031; Fiji $33,618; Tonga 


2,832 


United Kingdom 2,389; Japan 345; Malay- 
sia 224. 


Western Samoa 20; French Polynesia 4. 

Fiji 235; French Polynesia 142; Western 
Samoa 30. 

French Polynesia 15; Western Samoa 10. 

Fiji 81. 

United States 15; Italy 10. 

Tonga 12; French Polynesia 5. 
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Table 2.—New Zealand: Exports of mineral commodities 1—Continued 
(Metric tons unless otherwise specified) 


Commodity 1967-68 1968-69 Principal destination, 1968-69 


; NONMETALS— Continued 
Precious and semiprecious stones, except 


diamond value.. $1,083 3442 Australia $250; United Kingdom $114. 

Iac aea" 649 611 Australia 467; Fiji 112; Republic of South 
Africa 20. " 

Stone, sand and gravel.................- 284 331 . 223; American Samoa 51; Fiji 

Stone, monumental “2?::?!! value. $10,125 $10,820 Fiji ala 25 American Samoa $2,848; Aus- 
tralia e 

AM oe ue ³ m eee eee r 18 37 Australia 26; Western Samoa 5; Fiji 5. 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural............ 69 221 All to Fiji. . 

Coal and coke including briquetss 37 308 Singapore 221; Fiji 31; Malaysia 30. 

Petroleum: 

Crude and partly refined 
42-gallon barrels.. 106 EUN 


Refinery products: 
Gasoline (including natural) 


do.... 629 4 All to Pitcairn Island. 
Kerosine and jet fuel. do.... 6 (3) NA. 
Distillate fuel oil. do. 811,076 875,591 Ships stores 871,831; Fiji 3,065. 
Residual fuel oll... do....1,140,819 1,678,559 Singepore 822,464; Ships stores 605,910; 
Australia 180,748. 
Lubricants... ........... do.... 56 581 Ships stores 298; Fiji 185; Tonga 15. 
Otbhe do- 546 4,912 New Caledonia 4,816. 


t Revised. NA Not available. 
1 Fiscal period, July 1 through June 30. 

1 as from NZ$ at a prorated value of US$1.2327 for 1967-68, and at NZ$1 = US$0.995310 for 
3 Less than Yo unit. 


Table 3.—New Zealand: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1967-68 1968-69 Principal sources, 1968-69 
METALS 
Aluminum: 
Oxides and hydroxi des 688 2, 752 Japin 2,032; Australia 179; West Germany 
Metals and alloys: 
Unwrought.................... 6,899 9,827 Canada 6,135; Australia 1,666; United 
States 1,065. 
Semimanufactur es 4,444 5,888 Canada 8,995; Australia 690; United 
Kingdom 597. 
Antimony 9. value.. 321,368 339,058 Unit Kingdom $12,364; Australia 
$8,898; Belgium- Luxembourg $8,289. 
Arsenic, trioxide, pentoxide and acid 143 164 Sweden 134; nce 80. 
Chromium oxides and hydroxides____.___- 88 112 West Germany 58; United Kingdom 32; 


Australia 16. 
Copper including alloys: 


Unwrou gh r 193 175 United Kingdom 159; Australia 10. 
Semimanufactures r 10,609 11.075 Australia 8,018; United Kingdom 1, 754; 
Canada 954. 
Gold un worked troy ounces. . 7,817 9,728 Australia 6,619; United Kingdom 2,924. 
Iron and steel: 
Metal: 
Pig iron including cast iron 5, 702 6,552 Australia 6,549; Japan 8. 
Sponge iron, powder and shot 493 479 „ 839; Australia 58; Swe- 
en 57. 
Spiogieisen JJ hun SES — 184 202 All from Republic of South Africa. 
erroalloy sss 836 1,708 Republic of South Africa 689; India 478; 
Norway 296. 
Steel, primary forma 54 1,206 Australia 1,072; United Kingdom 95; 
Austria 365. 
Semimanufactures: 
Bars, rods, angles, shapes, sec- | 
i; 8 115,714 181,575 Australia 107,233; United Kingdom 
. 18,975; Japan 2,969. 
Universals, plates and sheets 161,427 227,449 Japan 95,826; United Kingdom 54,655; 
Australia 43,710. 
Hoop and stridðd 10,369 12,879 United Kingdom 5,208; Japan 3,829; 
| Australia 3,207. . : 
Rails and accessories 18,141 10,322 Australia 0058) India 3,528; United King- 
om 501. 
WAG eX 17,098 17,434 Australia 7,832; United Kingdom 7,568; 
Japan 1,619. 
Tubes, pipes and fittings. ....... 43,165 53,045 Une crn ON 28,718; Australia 15,382; 
India 5 
Castings and forgings, rough... 19 83 United Kingdom 80; Australia 3. 


See footnotes at end of table. 
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Table 3.—New Zealand: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS Continued 
Lead: 
Ore and concentrate 


STe a -T o ERR 8 

Unw rough. 

Semimanufactures 

Magnesium unwrou ght 
Manganese: 

Ore and concentrate 


Merc 

N ickel ir including alloys: 
Unwrought. ...............--.-.-.- 
Semimanufactures......... 2... 2... 


Platinum-group and silver: 
Metal including alloys: 
Platinum-group 
thousand troy ounces... 


Silver do.... 
Tin: 
Griese long tons 
Metal including alloys: 
Unwrought.............- do.... 
Semimanufactures........ do 


Titanium oxides... s. 


Zinc: 
Oxide and peroxide. ................ 


Metal including alloys: 
Scrap and blue powder 


Unwrought. ------------------- 
Semimanufactures 


Other: 
Ore and concentrate 
Ashes and residues containing nonfer- 
rous metals 
Oxides, hydroxides and peroxides of 
metals, n. e.s„ 


NONMETALS 


Clays and products: 
Crude n.e.s.: 
Fuller's earth, chinas, chamotte. . 
Kaolin (china clay)............. 


Products, refractory (including non- 
clay bricks) "FE SR 8 
Cryolite and chiolite. ....... ..........- 
Diamond: 
Gem not set or strung ? 
value, thousands 


Industrial 2.. do.... 


Diatomite and other infusorial earths. .. .. 


Feldspar, fluorspar, and nepheline syenite. . 


See footnotes at end of table. 


1967-68 


98 
280 


1968-69 


230 
517 


103 
4,485 
9 

20 


103 
101 


75 


107 
171 


3 
1,884 


315 


1,117 


Principal sources, 1968—69 


All from Australia. 
T du 449; United Kingdom 45; France 


All from Australia. 

Australia 4,414; United Kingdom 61. 
United Kingdom 8. 

United States 18; Norway 2. 


Norw 
United (eR 460; Japan 142; Australia 


83. 
Spain 41; United Kingdom 29. 


United Kingdom 60; Canada 42. 
United Kingdom 119; Canada 29; Aus- 
tralia 17. 


Mostly from United Kingdom. 
Australia 1,563; United Kingdom 248. 


United Kingdom 12; Australia 2. 


Malaysia 208; Australia 85; United King- 
dom 20. 

United Kingdom 19; Australia 4. 

Aun ala 730; Japan 169; West Germany 


West Germany 9; United Kingdom 6; 
Australia 4. 


Australia 42; United Kingdom 17; United 
States 5. 
EM 9,452; Canada 152; United King- 


dom 31. 
Australia 279; United Kingdom 187; West 
Germany 27. 


Australia 386; Japan 15. 
All from Australia. 


United Kingdom 69; United States 20; 
Australia 18. 


Canada 4,315; Republic of South Africa 
1,183; United States 141. 

Australia 977; West Germany 477; United 
Kingdom 66. 

United Kingdom 77; Japan 53; West Ger- 


many 9. 
Rance: 519; United Kingdom 326; Bel- 
gium-Luxembourg 86. 


United Kingdom 315; United States 32. 

United States 3,176; United Kingdom 
659; Australia 66. 

United States 1,811; ir bestes of South 
Africa 1,009; United ingdom 797. 


United Kingdom 416; Australia 39; United 
States 23. 
Denmark 20; Australia 6. 


Republic of South Africa $831; United 
Kingdom $300; Belgium-Luxembourg 


$81. 
Republic of South Africa $26; United 
ingdom $6. 
United States 988; Australia 12. 
Sweden 1,479; Norway 257; United King- 
dom 128. 
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Table 3.—New Zealand: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Fertilizer materials: 
Crude: 
Nitrogenous. ...............-..- 
Phosphatic...... thousand tons 


Manufactured: 
Nitrogenou s 
Phosphatic including basic slag 


Potassi c 


Pigments, minerals including processed 
iron oxide 


Precious and semiprecious stones, except 
diamond 22 value, thousands. 


Salt and brin es.. 
Sodium and potassium compounds, n. e. 


Stone, sand and gravel: 
Dimension stones 


Gravel and crushed rock `... d 
Limestone 


Sand excluding metal bearing 
Sulfur, elemental, all form 


Talc, steatite, soapstone, and pyrophyllite. . 


MINERAL FUELS AND RELATED MATERIALS 
Bitumen, natural.....................-- 


Carbon, black and gas 


Coal and coke including briquets________- 
Gas hydrocarbon ?. .. value, thousands 
Peat including peat briquets and litter 
Petroleum: 

Crude and partly refined 


thousand 42-gallon barrels. . 
Refinery products: 

Gasoline do- 
Kerosine and jet fuel do.... 
Distillate fuel oil. do.... 
Residual fuel oil. do. 
Lubricants 2. value, thousands 
Mineral jelly and wax ?. .. do 
Other 2ßi do 


Mineral tar from coal, petroleum or gas 
thousand 42-gallon barrels. . 


Revised. 
1 Fiscal period, July 1 through June 3 


30. 
2 soe from NZ$ at a prorated value of US$1.2327 for 1967-68, and at NZ$1 = 


1967-68 


747 
886 


21 
19,903 
22,115 

120,487 

131 
89,021 


303 
r 403 


643 


$51 
45,769 
7,490 


816 
64 

9 
1,249 


382 
169,097 


1,429 


r 19,293 


2,036 
1,196 
903 
$5,064 
$546 
$1,221 


21 


1968—69 


1,075 
1,036 


1 
29,435 
10,644 

154,301 
101 
"p 
807 

914 


$421 
36,025 
7,000 


1,599 
137 
12 
1,487 


212 
160,273 


1,677 


295 
5,475 
Al 
$123 
22 
21,282 


1,855 
1,538 
1,229 
2 
$4,407 
$528 
$1,690 


30 


Principal Sources, 1968-69 


Chile 569; United Kingdom 506. 
Naun 514; Gilbert Islands 169; Australia 


All po Norway. 


Japan 14,449; West Germany 11,882; 
United Kingdom 1,301. 
Belgium-Luxembourg 5, 5,688; United States 


Canada 109 ,450; U.S.S.R. 21,294; United 
States 14, 338. 

United Kingdom 49; Australia 15; main- 
land China 14. 

Australia 95,770; West Germany 643. 

United Kingdom 291; France 6. 

ss hac China 117; India 115; Australia 


West Germany 404; United Kingdom 277; 
Austria 105. 


Australia $217; West Germany $91; India 


$48. 

United Kingdom 28,157; Australia 6,296; 
West Germany 572. 

United Kingdom 2,554; Netherlands 2,213; 
Australia 894. 


Republic of South Africa 297; Sweden 138; 
Italy 124. 

Italy 82; United Kingdom 45; Frarice 10. 

All from United Kingdom. 

Belgium-Luxembourg 1,067; Australia 
212; Japan 151. 

Australia 250; United Kingdom 21. 

Canada 105, 434; United States 54,308; 
United Kingdom 218. 

Australia 1,390; mainland China 118; 
United States 96. 


e and Tobago 264; United States 


Australia 3,636; United States 1, 424; 
United Kingdom 344. 

United Kingdom 23; United Tri 17. 

Australia $64; United States $58 

United Kingdom 18; Ireland 4. 


Kuwait 10,866; United States 1,424; 
United Kingdom 344. 


Southern Yemen 529; Australia 452; Iran 


337. 
„ 742; Iran 323; Southern Yemen 
4 
Australia 794; Bahrain 125; Singapore 100. 
All from Australia. 
Australia $1,854; United States $1,371; 
United Kingdom $1,102. 
United States $249; India $96; Indonesia 


$81. 
United States $894; Australia $330; United 
Kingdom $180. 


United States 28; Australia 2. 


US$0.995310 for 
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COMMODITY REVIEW 


METALS 


Aluminum.—Construction on the Bluff 
smelter was proceeding, and startup was 
forecast for spring 1971. The planned ex- 
pansion may be delayed by environmen- 
talists’ objections to enlargement of Lake 
Manapouri that an increased electrical en- 
ergy demand would necessitate. Alumina 
feed for the smelter would come from the 
Gladstone refinery in Queensland, Aus- 
tralia. 


Iron and Steel—The large titanium- 
containing iron sand reserves of the North 
Island are beginning to pay off. Production 
has begun at Waikato where New Zealand 
Steel Ltd. is mining and concentrating the 
ore for export to Japan and for internal 
use at its new Glenbrook steel mill. The 
deposit at Waipipi-Waverly will be mined, 
concentrated, and exported by Waipipi 
Ironsands Ltd. With Japanese contracts in 
hand, the establishment of mining, concen- 
trating, and shiploading facilities at Wai- 
pipi was well under way at yearend. 


Magnetic separation and concentration 
of the titano-magnetite is relatively simple 
and produces a concentrate of 60-percent 
Fe and 8-percent TiO. For domestic steel 
production this concentrate is pelletized 
and prereduced, 20- to 25-percent scrap 
added, and melted in an electric furnace. 


Platinum.—The platinum discovered at 
Kerikeri, North Auckland, by the Georgia 
Kaolin Co. has been described, on the 
basis of limited testing, as being of some- 
what higher grade than the South African 
ore. The sulfide deposits contain platinum, 
gold, silver, and other minerals in a very 
unusual occurrence. 


Silver.—A pilot concentrating plant was 
built by the Consolidated Silver. Mining 
Co. of New Zealand, Ltd., near Thames to 
treat ore from three mines, which were 
being reopened after more than 30 years. 
The mines were being extended down- 
ward. 


Titanium.—The ilmenite sands of the 
West Coast of South Island have continued 
to draw interest. At least two companies in 
separate areas are defining reserves and 
continuing studies into the best method to 
produce a high-titania product from the 
concentrates. 


NONMETALS 


Clays.— The bentonite deposits at Coal- 
gate are in full production. Lime and 
Marble Ltd., of Nelson, has spent $400,000 
developing the deposit and setting up a 
processing plant. Initial plant capacity of 
25,000 tons per year can be tripled if the 
market materializes. 

The $750,000 pilot plant that Georgia 
Kaolin Co. is using to study the feasibility 
of a multimillion-dollar clays plant for 
New Zealand China Clays Ltd. at Kerikeri 
is still operational. New Zealand China 
Clays Ltd. said that the study was to be 
completed late in 1971. 

Sulfur.—Cyminex Corp. has suggested a 
novel method of recovering the sulfur 
from its Rotokaua thermal lake find. It 
would use the geothermal hot water and 
steam abundantly available nearby to power 
a Frasch-process recovery system. 


MINERAL FUELS 


Coal.—Coal production remained vir- 
tually static with less than a 1-percent in- 
crease in production. The new markets 
gained at the Glenbrook steel mill and the 
Meremere Power Station were offset by 
losses elsewhere. At present the steel mill 
is using 25 tons per hour of Huntley coal 
from Weaver mine. This subbituminous 
coal is remarkably ash-free, has a high-car- 
bon content, and is described by the mak- 
ers of the Stelco-Lurgi kiln at Glenbrook 
as the best they have tested for the pro- 
duction of prereduced pellets of iron ore. 

Petroleum and Natural Gas.—In 1970 
the completion of pipelines, a separation 
plant, and other necessary projects made 
the Kapuni gas-condensate field a truly 
commercial operation. Condensate was 
being piped from the separation plant to a 
tank farm at Paritutu, New Plymouth, and 
transported by tanker from there to the 
refinery at Whangerei. The Natural Gas 
Corporation of New Zealand began to re- 
ceive pipeline gas under contract. The Ka- 
puni mining license has a span of 42 years 
and covers 56 square miles. 

A total of 10 wells were drilled during 
1970. Of the seven offshore and three on- 
shore, only one was deemed productive. 
This was in the Maui field. A feasibility 
study on production from this field was 
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started by the Shell Oil Co., British Petro- 
leum (BP), and Todd Oil Services Ltd., 
and negotiations with the Government 
began on prices to be paid for natural gas 
from this field. At the end of the year pe- 
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troleum prospecting licenses (329 in num- 
ber) covered 53,814 square miles of land 
and territorial sea to the 3-mile limit. An 
additional 32 licenses covered 381,922 
square miles of the Continental Shelf. 


Ihe Mineral Industry of N igeria 


By John R. Lewis? 


Much progress was made in 1970 toward 
rebuilding and reintegrating Nigeria's 
economy after the damage created by the 
civil war. Cost to Nigeria of the war, 
which formally ended on January 15, 1970, 
was put at well over $840 million 2 by Ni- 
geria's Federal Finance Commissioner. The 
postwar rehabilitation activity, plus an in- 
crease in the money supply which was cre- 
ated by continued deficit financing by the 
Government, engendered persistent in- 
creases in general price levels. Population 
in 1970 was 56.5 million, 24 percent urban, 
and growing at an annual rate of 2.8 per- 
cent In 1966, the last full year before 
the outbreak of hostilities, the gross na- 
tional product (GNP) was $5.45 billion 
with a per capita GNP of $125. During 
the war years, the diminished economic 
vigor caused a drop in GNP to $4.8 billion 
and to $88 per capita by 1969. In 1969, the 
mining and petroleum industry contrib- 
uted about 5 percent to Nigeria's GNP. 


After dwindling to about 500,000 barrels 
per day at the height of the war, exports 
of crude petroleum climbed to 1 million 
barrels per day by April 1970. This in- 
crease was responsible for much of the 
country's export surplus as Nigeria rapidly 
moved up among the world's crude oil ex- 
porting nations. It was expected that daily 
crude output would be 2 million barrels 
per day by sometime in 1971. 


After holding fifth place among the 
world's tin-producing nations for a number 
of years, Nigeria relinquished this position 
in 1970 to Australia. Annual tin ore pro- 
duction dropped to slightly more than 
7,800 long tons compared with Australia's 
8,800 tons, and at the 7,800-ton rate, the 
country was furnishing about 4.3 percent 
of the free world's tin ore, much of which 
was smelted in Nigeria, 


This West African nation remained the 
free world's third leading producer of co- 


lumbite, used in the making of stainless 
steel. Columbite is produced as a coproduct 
of tin ore mining. 


Government Policies and Programs.—Ni- 
geria launched her second national devel- 
opment plan, covering the period from 1970 
to 1974, on November 11, 1970. In hopes 
of raising national incomes by an average 
annual rate of 7 percent, the plan envis- 
aged an outlay of $4,480 million by the 
Government sector plus an additional 
$2,240 million investment by the private 
sector. A national prospecting and mining 
company was to be established as a part of 
the plan, but such action did not material- 
ize during 1970. It was held most likely 
that at its inception the mining corpora- 
tion would be limited to the management 
of Government shares in privately owned 
mining ventures, and that actual mining 
activities would be initiated in the future. 
One main objective will be the immediate 
utilization of known and commercially via- 
ble resources, within the bounds of eco- 
nomic exploitation practices. In view of 
the strategic role that oil will play in the 
nation's economy, more direct government 
involvment is planned. During the new 
plan, the Government will participate in 
exploration, drilling, refining, distribution, 
and marketing. À national oil corporation 
and associated publicly owned corporations 
were to be established for this purpose. 


The improvement of Nigeria's railroads, 
port facilities, and highways will command 
particular attention in the plan, and should 
result in better flow of all trade, including 
minerals except crude petroleum, most of 
which moves by pipeline or water. 


E Physical scientist, Division of Nonferrous Met- 
a 

2 When necessary, values have been converted 
from Nigerian Pounds "OLD to U.S. dollars at 
the rate of N£1—US$2.80 

? Agency for International Development. Eco- 
nomic Data Book. Revision No. 257, April 1971, 
p. 5. 
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PRODUCTION 


Petroleum production, both crude and 
refined, increased greatly in 1970. Other 
mineral production generally showed vary- 
ing mild degrees of recovery when com- 
pared with levels of 1966, the last full year 
of operation before the civil war. Two 
commodities, both important in Nigeria's 
export trade, however, fell short. Tin con- 
centrate production was 16 percent below 
that of 1966, and coal, which is produced 


mainly in the Eastern Region where much 
of the civil war fighting took place, was 
only able to muster about 5 percent of its 
1966 output. Although coal production was 
up one-third in 1970 over 1969, demand 
for Nigerian coal has been so markedly re- 
duced that it appears quite unlikely that 
production of coal for domestic consump- 
tion or for export will resume the pace of 
1966 for quite some time, 


Table 1.—Nigeria: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1 1968 1969 1970 » 
METALS 
Columbium and tantalum: 
Columbite concentrate. .... LL ccc LL LLL LL cL LLL LLL eee 1,147 1,515 1,617 
1 gie ³ 11 
ar eee as E E d AQ KE troy ounces.. 215 298 128 
Hare-carth metals, monazite concentratk,rk᷑ kk e 18 . * 10 
S25 tius output, cassiterite concentrate: 
Gross weight... 2L LLL LLL LL cL eee long tons.. 18,031 11,680 9,759 
r cde Saeco do 79,649 8,608 7,8 
Smelter--- o o Cha ase ha i eee yd M REN LU el d do.... 79,848 8,839 7,288 
NONMETALS 
Camel... v . cd EE E thousand tons.. 574 566 596 
Cleve. kaolin... . eme . is 287 469 579 
ne: 
Limestone sce boos nk Saks d eee eee thousand tons 647 691 678 
Marl 6 ook a f ᷑ . ꝛ˙ ⅛¾˙ 5 ð . ]ĩð v 8 175 1, 188 1,098 
an at Af inde re ae EE E 831 6 NA 
MINERAL FUELS AND RELATED MATERIALS 
COB ais eo eet een ee E h . EE EE EE (2) 15,854 35, 798 
Gas, natural: 
Gross produetioůonnn lll Lll. Ll .. c... million cubic feet.. 61,628 145,714 285,804 
Marketed production 0O. 5,190 2,252 8,920 
Petroleum: 
«öĩ· ³·¹ AA ³ BAA ⁵ĩ A cedi thousand 42-gallon barrels.. 51,907 197,204 395, 836 
Refin roduets: 
Gasoline " a ye age ee hha ans ¼T ff 8 JGG!!! ̃˙·˙ -odewe es 1,848 
Kerosin -sacs es oe ce y ELS ide dOS i. odoesees: 8 1,166 
Distillate “““... ð %““»öͤ %ĩͤ ðͤ ues 1,718 
Residual fuel olililllll 2222-2 LL 2L LLL... 60%%ͤ cag. E 2,817 
Liquefied 5 a T E NEER EE ee een dó:.22-— .nev:s2— 8 13 
Refinery fuel and loesen dO... A Lioun 8 838 
Totals. UP. celeste LE = EO 0.0% wl 7,400 
e Estimate. » Preliminary. Revised. NA Not available. 


1 In addition to the commodities listed, a variety of crude construction materials are also presumably pro- 
duced, b but available information is inadequate to make reliable estimates of output levels. 


2 Revised to none. 


TRADE 


As the war began to lose momentum 
near the end of 1969, changes were occur- 
ring in Nigeria’s mineral commodity trade 
situation. Exports of all mineral commodi- 
ties were up 190 percent over those of 
1968. Petroleum was responsible for most 
of this improvement. Crude from noncom- 
bat coastal areas plus vastly increased out- 
put from offshore concessions, mostly ex- 
ported to the United Kingdom, showed a 


gain of 283 percent over 1968. Tin, Niger- 
ia’s second largest mineral export commod- 
ity, showed a small increase in value, 
owing to firmer 1969 price levels. Tonnages 
of tin exported in 1969 were actually down 
about 10 percent. Although tonnages and 
values were not large, the value of all me- 
tallic scrap exported in 1969 was almost 
double that of 1968. Exports of minerals 
in 1969 were 47 percent of Nigeria's total 
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export trade, up from 25 percent a year 
earlier, due mainly to petroleum export 
increases. 

Mineral imports rose mildly in 1969, 
owing to the desperate need for iron and 
steel and some construction materials. The 
increase was tempered by downtrending pe- 
troleum products imports including jet 
fuel and the middle distillates. Severe con- 
trols continued to throttle all but the most 
strategic imports. Mineral imports were 
19.4 percent of all trade in 1968 but were 
18.1 percent in 1969. The trend continued 
in 1970.4 

Earnings from all exports, including 
reexports, hit a new high of $1,240 mil- 
lion, or about 37 percent higher than for 
the previous year, Total imports, mean- 
while, increased in 1970 to $1,082 million, 
leaving a 24 percent decrease in Nigeria’s 
trade surplus ($209 million in 1969 com- 
pared with $158.5 million in 1970). Again 
in 1970, it was the shipment of crude oil 
that accounted for most of Nigeria’s export 
increase. 


Table 2.—Nigeria: 
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A surge in imports to record levels was 
widely spread over all commodity sections, 
except for reduced imports of mineral 
fuels and lubricants because of the reopen- 
ing of the Port Harcourt refinery. 

Total foreign trade compared with min- 
eral trade for 1967-69 follows: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
1967 8 246 680 
1968............-. 147 r 587 
1969-2 concen 424 r 905 
Imports: 
1967... ......---.- 91 626 
1968... 98 105 541 
19609. _---------- r 126 696 
r Revised 


Import licensing was eased in 1970 so 
that mining enterprises could bring in at 
more reasonable duties what was needed in 
the way of machinery, raw materials, and 
spare parts. 


* Standard Bank Limited, London. Annual Eco- 


nomic Review, Nigeria. June 1971, 24 pp. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Columbite ore and concentrate 1,971 1,339 United Kingdom 617; Netherlands 281; 
Japan 216. 
Iron and steel: 
dJ ³ ³ A . AAA hec idu E 7,528 720,502 Belgium-Luxembourg 10,232; United 
Kingdom 6,068; Italy 1, 700. 
Semimanufacture s 56 7 All to Congo (Kinshasa). 
Lead ore and concentrate 52 (1) 
Nickel and worked-nickel alloys. ............- NA 163 All to Niger. 
Tantalum including alloys, all forms 16 17 United Kingdom 10; United States 5; 
Netherlands 2. 
Tin: 
Ore and concentrate long tons.. 1,151 All to United Kingdom. 
Metal and unwrought alloys...... do.... 11,280 10,110 United Kingdom 8,108; West Germany 
711; United States 610. 
Zinc ore and concentrate 43 All to United Kingdom. 
Other nonferrous base metals: ? 
Ore and concentrate 772 1,110 Netherlands 597; United States 499; 
Belgium-Luxembourg 2. 
DCIED = 2225 olen eee ee oc LC LEE 1,662 2,414 West Germany 1,282; Netherlands 255; 
Italy 162. 
NONMETALS 
Gement.. 2.22. os ee (2) 51 All to Cameroon. 
Fertilizers (crude)____.__.-__.._-_..---_--- r 345 233 Ghana 178; Ivory Coast 23; Togo 18. 
Building materials 24. — 222a- 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural............... 18 (71,048 Togo 1,032. 
Gas, hydrocarbon value only.. $1,955 $904 NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 7r 51,969 7 198,962 United Kingdom 44, 279; United States 
84,776; Netherlands 28,923. 
Refinery products: 
Gasoline (including natural). . do- 62 Mainly to Niger. 
Kerosine and jet fuel do r 97 (3) NA. 
Distillate fuelss do.... r 50 (3) NA. 
Residual fuel oil do r 8 21 Ships' stores 13; Dahomey 3; Senegal 2. 
Lubricants................-- do.... r 14 r 13 NA. 
Ohe m wee do r | (3) NA. 
r i A Not available. 


1 Less than l4 unit. 

? Includes copper, zirconium, and others. 

3 Unspecifi 
others (1969) $9,984. 


quantity valued as follows: Kerosine and jet fuel (1969)| $103; distillate fuels (1969) $20; 
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Table 3.—Nigeria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum including alloys, all formunununununununnwe᷑i—U——A— „ 2,974 r4,691 
Copper including alloys, all forms_____-......-..-.---.------..-.--~-.--.---------- 1,208 894 
Iron and steel: 
jĩĩ;rL ⁵¼ ..... T T8 8 
Pig iron, ferroalloys, and similar materials „„ ũ. ee 599 754 
%% ccena aa a a A 2,936 r 8,286 
Bars, rods, angles, shapes, and sections 61,804 78,001 
Universals, plates and sheet᷑sss „„. „788 100, 876 
Hoops and strip 303ũõ•e⅛cά:OùZ-XnU»unnknk 4444 076 370 
Rails and accessorieꝛnnsssssssssssssssssesseſseseses www „„ 159 311 
J7%öööõõõĩẽ³E— mt U ER RT een me aE 3, 762 4, 557 
Tubes, pipes and fitting 4444 91,678 135,287 
Castings and forgings, rougg ggg „„„„„„„„«„«„é„„ „ 178 674 
Lead including alloys, all forms... çn 871 908 
Nickel including alloys, all forma e æꝓaꝛꝓunů I §w 2222222222 2L L2 2 LLL 222 Lll lal lll ee 16 12 
Platinum including alloys, all form troy ounces.. 2,117 r 2,985 
Silver including alloys, all formu:ꝑꝑh „„ 0.... 1,868 13, 186 
Tin including alloys, all forms... r long tons.. 90 r 451 
enc including alloys, all forms. ...... wrw· ꝝu „„ „é«„„„„%: 1,728 r 6,271 
er: 
Ore and concentrate of base metals, n. e. 16 519 
Nonferrous metal scraaaddddddddns”d- 222222222-22-2.2-2-2- 199 245 
Oxides, hydroxides, peroxides of metals, n.e. sss 524 901 
Miscellaneous base metals (nonferrous), all form 3 r19 
NONMETALS 
Abrasives: 
Natural, including industrial diamondsss 44 125 
Grinding and polishing wheels and stones 126 118 
Asbestos (crude washed or ground, including wastes)__------------------------------ 15,277 20,358 
Camehb o oux n ue a a Ae ; yd yy EE D E eae 91,521 531 
Clay construction materials and refractory construction materials ,021 9,467 
Fertilizers: 
FC Do pee Sees pus a MU dl SLM c eue cece tees 204 2,186 
Manufactured: 
Niers ð Add ³ð r 12, 922 4,251 
Phosphatié -. ůâ S el oon ³oW2—3Qiͥ;.; w ß EL le 24,848 26,512 
USN isa aig Aff km; a eer a hee ee he 198 r4 
CORB: a O- coercet e iin mts i di EM. 1,722 11,980 
: ² ũ ct e rs ⁰ n mad . 8 272 458 
B cot oL E d D x k y E cu C E E 5,720 7,718 
Mica, ne, ß e . wate ilia coude EE 13 146 
Ball uu Lue Lm us a 129,883 140, 153 
Sodium and potassium compounds, n. e. s., caustic soda and hydrox idee 340 718,632 
Stone, sand and grave“lllꝝlll „„ 18,266 25,370 
Sulfur, all forms 22.2522 oo ee i ³ ſͥ eee ote M A E cd edes 257 118 
/ uo ³Ü 0AA ³⅛ðWAAA. 0g; ⁊ - i dat c 8 6,099 93,288 
MINERAL FUELS AND RELATED MATERIALS 
At, y E mnis As dE tu ELE EE 49,296 1 79, 114 
Coal and coke including briquetn nns ,908 5,014 
Petroleum and refinery products: 
Gasoline = i sd ue Idae thousand 42-gallon barrels.. 2, 414 r 8,005 
Kerosine, jet fuel and white spirit kk do , 528 r1,078 
FFI! ³ww ³ðA y y eens do 2,475 r 2,480 
idual fuels do.... 71.744 r 2,268 
% cdd ie m etum ui S dL do 169 r 281 
Other: 
Special purpose oils__._.__._.---.-------------------------- +--+ do 2 12 
, Pitch petroleum asphalt and bituminous emulsion 12,606 14,306 
Mineral tar and other coal-petroleum or gas derived crude chemicals.................- 8,432 618 
r Revised. 


COMMODITY REVIEW 


METALS 


Nigeria and the Soviet Union signed an 
agreement in Lagos on October 16, 1970, 
under which Soviet experts will reportedly 
make large-scale aeromagnetic surveys and 
investigate miscellaneous ground prospects 
for metallurgical raw materials, including 
coking coal. The period of the agreement 
was said to be 5 years. 


Tin.—Nigeria's tin is mined on the Jos 
Plateau in the northern area by slightly 
more than 100 mining companies, four or 
five of which are large and one of which, 
Amalgamated Tin Mines of Nigeria, Ltd., 
produces about half of Nigeria's total out- 
put of cassiterite. About 50,000 persons are 
employed in tin production. 

In 1970, the world supply and demand 
for tin was approximately in balance, and 
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many of Nigeria's tin producers expressed 
concern over the postwar situation under 
which they were encountering high costs 
and reduced production. Exchange control 
and import restrictions by the Govern- 
ment, coupled with selective and increased 
tax rates, were hampering development. 
The increasing coproduct production of 
columbite, at least in some operations, 
seemed to be the financial windfall neces- 
sary to maintain operation. Problems of 
the major tin-mining companies, not the 
least of which were dwindling reserves, 
were shared by all companies in varying 
degrees. For some, mine working costs had 
doubled between 1960 and 1969 while 
profits had nearly halved. For some of the 
smaller companies, even the contribution 
to the buffer stock of the International 
Tin Council (ITC) represented a heavy 
drain upon cash resources, The depletion 
of known ore deposits near the surface and 
the lack of investment in larger equipment 
(especially earth movers) needed to mine 
the deeper ore were blamed for the declin- 
ing Nigerian tin output. Ore veins were 
being worked so far below the surface that 
smaller companies could not afford their 
exploitation. On the other hand, some in- 
dustry experts in Nigeria feel that there is 
still a large reserve of cassiterite in the Jos 
Plateau but that the deeper veins will re- 
quire more sophisticated techniques than 
are presently being employed. 


Meanwhile, the Makeri Tin Smelter at 
Jos (owned by Consolidated Tin Smelter, 
Ltd., London), continued to perform 
well despite the 15-percent reduction in 
throughput to only 7,400 tons, made neces- 
sary by declining markets. 


Uranium.—Nuclear Mining & Explora- 
tion Co. signed an agreement early in 1970 
with the Nigerian Government for a urani- 
um-centered exploration program that 
included vanadium, thorium, and other ra- 
dioactive minerals which may exist in the 
225-square-mile area between the towns of 
Kano and Sokoto, in northern Nigeria. 
Concession area limits and acreage were 
not available.5 Another similar action 
that was completed during the year in- 
volved licensing a foreign firm to explore 
for uranium in the North-Eastern State. 6 


NONMETALS 


Cement.—The lack of properly trained 
technicians has traditionally been a prob- 
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lem for the Nigerian cement industry. Ex- 
patriates frequently have been employed. 
A training center and apprentices’ hostel 
have been established, at a cost of 
$224,000 at Ewekoro, Western State, by the 
West African Portland Cement Co., Ltd. 
Apprentices, who are Nigerian nationals on 
a 4-year regimen, are now at their studies, 
which are designed to provide electrical, 
mechanical, automotive, and instrumenta- 
tion craftmen for the industry. West Afri- 
can Cement's plant at Ewekoro is one of 
Nigeria's largest cement plants. Its capac- 
ity was 600,000 tons per year in 1970, but 
when present expansion plans are com- 
pleted, output is expected to increase to 
800,000 tons annually. In 1970 production 
was close to the plant's capacity. 

Clays.—Kaolin.—Nigeria's Federal Insti- 
tute of Industrial Research recommended 
the establishment of two kaolin-processing 
plants within the country. Nigeria' imports 
its requirements at present, although inves- 
tigation has indicated that domestic kaolin 
would prove satisfactory for local pulp, 
paper, rubber, paint, ceramic, and insecti- 
cide makers. Sites named for the two 
plants were Jos, in Benue Plateau State, 
and either Abeokuta or Pategi near the 
coastal industrial areas. Domestic white ka- 
olin will satisfy the estimated annual con- 
sumption of from 6,625 to 7,000 tons, Ni- 
gerian sources indicated, and an annual 
demand of 7,000 tons was projected for the 
early 19'70's. 


MINERAL FUELS 


Coal.—Railway dieselization and develop- 
ment of hydroelectricity in postwar Nigeria 
was sharply curtailing demand for coal, 
and unless satisfactory coking coal could 
be found for the developing iron and steel 
industry, it appeared that the nation's coal 
output will stabilize at around the 
250,000-ton level annually after having 
been at the 640,000-ton level in 1966. Ni- 
gerias best mines are centered around 
Enugu in East-Central State and were 
closed and flooded during the war, which 
created severe financial strains upon the 
owners, the Nigerian Coal Corp. (NCC) as 
they sought to resume operations in 1970. 
The Federal Military Government granted 
NCC $5.6 million to enable the corpora- 
tion to reorganize its disrupted operations. 


pig dE and Mining Journal. V. 171, No. 
3, March 1970, 

6 Nigeria Trade Joursa? V. 18, No. 2, April 
—June 1970, p. 54. 
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NCC also began vigorously to seek new 
uses and customers for Nigerian coal, but 
planned to open only one of the four 
mines at Enugu and rehire only a small 
fraction of the more than 4,400 workers 
formerly employed. 

Petroleum.—Postwar recovery by Niger- 
ia’s petroleum industry, particularly in the 
crude-producing sector, was more rapid in 
1970 than even the most optimistic of fore- 
casts. Each month produced a new high in 
production as new onshore and offshore 
wells were drilled, old war-damaged onshore 
wells were rehabilitated, and transporta- 
tion and storage facilities were improved. 
Final 1970 data showed total crude produc- 
tion of 395,836,000 barrels, which was an 
average of 1,084,482 barrels per day. This 
was an increase of 100.8 percent over the 
1969 daily average of 540,284 barrels. The 
momentum was expected to carry well into 
1971, about to the 2-million-barrel-daily 
mark before leveling off began. Even at 
the 1970 rate, Nigeria’s output was suffi- 
cient to move her into 10th place among 
world oil-producing nations (edging out 
Algeria), and since most of the crude was 
exported, the added income did much to 
assist economic recovery. Nigerian crude is 
high gravity, low in sulfur, and geographi- 
cally located so as to make it attractive to 
the European and North American mar- 
kets. 

The successful restoration of the petro- 
leum industry’s vigor in Nigeria was the 
result of careful study and planning, some 
of it undertaken even before, but most of 
it during, the crisis. As soon as feasible 
after hostilities ceased, experts were sent 
into the secessionist areas, where most of 
the onshore production was then located, 
to assess damage to wells and other field 
installations, and to arrange for rehabilita- 
tion. There were indications that the Gov- 
ernment of Nigeria would take over a 35- 
percent participating interest in Safrap 
(Nigeria) Ltd., an affiliate of the French 
national petroleum company, Enterprise de 
Recherches et d’Activités Pétroliéres (ERAP). 
It was expected that this interest would 
eventually increase to 50 percent. 

The Shell-BP Petroleum Development 
Company of Nigeria, Ltd. (Shell-BP) Port 
Harcourt Refinery went back into limited 
operation in May 1970. Throughput in- 
creased almost weekly until, by yearend, it 
was close to 40,000 barrels per day. Rated 
capacity at the time was 46,000 barrels of 
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oil per day. Cost to rehabilitate was $7.2 
million. Domestic petroleum products gen- 
erally were sold within Nigeria, which re- 
duced the need to import motor and diesel 
fuel and other products and also had a 
favorable effect upon Nigeria’s foreign ex- 
change. An even better situation was expec- 
ted during 1971. To meet domestic demand, 
a second refinery, near Lagos, was under 
proposals by Shell-BP and a consortium of 
Texaco Nigeria, Ltd.; Mobil Exploration 
Nigeria, Ltd.; Nigerian Agip Oil Co., Ltd.; 
and Total Nigeria, Ltd. The forecast need 
for a second refinery was expected to be ur- 
gent by 1973-74, and funds were projected 
in the Development Plan, with some possi- 
bility that petrochemical facilities would 
be included. 

Only about 35 of the 115 fields discov- 
ered in Nigeria by the end of 1970 were in 
production, because of construction prob- 
lems involved in developing auxiliary facil- 
ities. The majority of the fields were 
one-well, shut-in discoveries, waiting for 
pipeline connections and further develop- 
ment. 

By September 1970, a large number of 
companies? were engaged in negotiating, 
exploring, or developing the country's pe- 
troleum resources. Front runner was Shell- 
BP, which had numerous seismograph par- 
ties in the field during the year, was very 
active in its drilling-development and gath- 
ering-systems program, and was building 
or completing two swamp area pipeline 
systems feeding into new or enlarged 
coastal terminals. At yearend, Shell-BP was 
producing 994,000 barrels per day. Nige- 
rian Gulf Oil Co., Ltd., was also very ac- 
tive, mainly in the offshore areas which it 
had been able to develop during the war 
and where, in April, it drilled into a 416- 
foot-thick pay section of a new field, the 
Isan, about 10 miles farther north than 
any previous Nigerian offshore oil had 
been found. Nigerian Gulf also was pro- 


7 Nigerian AGIP Oil Co., Ltd. (AGIP) (50 
percent: Phillips Petroleum Co., Nigeria); Delta 
Oil (Nigeria), Ltd.; Great Basins Petroleum Co. 
(Nigeria) Ltd.; Nigerian Gulf Oil Co., Ltd.: 
Mobil Exploration Nigeria, Ltd.; Phillips Petro- 
leum Co.; SAFRAP (Nigeria), Ltd.; Tenneco Oil 
Company of Nigeria, Inc., (25 percent Sun Oil 
Co.); Shell-BP Petroleum Development Co. of 
Nigeria, Ltd. (Shell-BP); Union Oil Company of 
Nigeria; Texaco Overseas (Nigeria) Petroleum 
Co.; Chevron Oil Co. (Nigeria); Japan Oil ( a 
consortium of Mitsui, Teijin, and Teikoku); De- 
minex of West Germany; Monsanto Co. (includ- 
ing Nigerian Oil Resources Co., Ltd.); Henry 
Stephens and Sons, Ltd., of Nigeria with Wes- 
tates Petroleum Co. of the United States; and 
Occidental Petroleum Corp. 
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ceeding with development of its five estab- 
lished offshore fields from which, in De- 
cember 1970, it produced a total of 265,012 
barrels of crude per day. 

Mobil became Nigeria's second offshore 
producer during March 1970 when produc- 
tion from three offshore finds was piped to 
a common gathering point and exported, 
Mobil and Texaco were using moored 
tankers as field gathering tanks pending 
the completion of onshore storage facilities. 
American Overseas Petroleum Ltd. (AMO- 
SEAS), held jointly by Texaco Inc. and 
Standard Oil Company of California, 
began production in March 1970 from 
their offshore Pennington field, and output 
approximated 1,200 barrels per day by 
yearend. 

Union Oil of  Nigeria's concessions 
offshore from Lagos and the Western 
States were tested during 1970 without 
success, and the company was considering 
relinquishing its rights after three dry 
holes. 

Meanwhile, onshore operations also were 
moving forward. Two new fields in the 
East Central State began production to- 
ward the end of the year, when Phillips 
and Agip (the operator) started producing 
at their Ebocha and Mbede fields at a 
combined rate of 34,000 barrels per day. 
One seismograph crew was also in the 
field for Agip, and there were four drilling 
rigs working in the highly promising area. 
Other companies which had made discov- 
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eries in earlier years were still unable to 
produce owing to the lack of gathering or 
trunk pipelines. These bottlenecks, how- 
ever, were rapidly being eliminated at 
yearend. 

In August, five companies or consortia 
were granted provisional rights on pre- 
viously relinquished offshore concessions. 
Negotiations between the Government and 
the groups continued without definite re- 
sults by yearend, but greater Government 
participation in profits realized from devel- 
opment of these concessions was known to 
be a major factor in the bargaining. A 
government policy ensuring greater Nige- 
rian private or public interest in new oil 
ventures appeared to be emerging. Recog- 
nizing the emerging influence of petroleum 
on the nation's economy, the Ministry of 
Mines and Power reconstituted its Petro- 
leum Division into the Department of Pe- 
troleum Resources during midyear 1970 
and planned on a comprehensive increase 
in the size of its staff. No target date for 
completion of the reorganization was avail- 
able, however, and the new unit remains 
under the Ministry. 

Widespread flaring of natural gas in Ni- 
geria has attracted the attention of several 
substantial companies interested in export- 
ing liquefied natural gas (LNG). Shell-BP 
had proposed such a scheme to the Gov- 
ernment, which would export LNG to the 
U.S. East Coast, but no final disposition had 
been made as the year ended. 
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The Mineral Industry of Norway 


By F. L. Klinger 


Norway's mineral industry continued to 
grow on many fronts in 1970 despite static 
conditions in some sectors and declines in 
production and exports in others. Short- 
ages of hydroelectric power caused tempo- 
rary cutbacks in production of several met- 
als and chemicals. Lower market prices for 
sulfur and copper appeared to depress 
Norwegian output of pyrite and byproduct 
copper and zinc concentrates, but several 
new mines were being developed, particu- 
larly in the far north. Sharp declines in 
production and exports of ferroalloys and 
in exports of aluminum were partly re- 
sponsible for a substantial deficit in min- 
eral commodity trade, but production ca- 
pacity for these metals continued to 
increase. There was record production of 


such diverse commodities as iron ore, ce- 
ment, ilmenite, nepheline syenite, steel, 
nonferrous metals, and petroleum products. 
The variety of investment projects, in ex- 
ploration as well as in mines and process- 
ing plants, was encouraging. 

Oil and gas explorations in the Nor- 
wegian sector of the North Sea were 
particularly successful in 1970. The exist- 
ence of a major oilfield (Ekofisk) 185 
miles southwest of Stavanger was con- 
firmed. Additional discoveries were re- 
ported south, west, and north of this oil- 
bearing structure, and the northern 
discovery appeared to be especially promis- 
ing. A fourth deposit was discovered 175 
miles farther north. 


PRODUCTION 


Volume indices of production for various 
industry in 
1968-1970 are given in the following tabu- 


branches of the mineral 


lation. Most of the indices for 1968 and 
1969 are revised. 
1 Physical scientist, Division of Ferrous Metals. 


Industry sector 


Mining and quarrying: 


1961 =100 
1968 1969 1970 
sy 9f 116 188 


Nonmetallic mineral 

manufacturing 142 151 155 
Coal and petroleum 187 200 221 
Chemicals 161 169 173 


All mining and quarrying... 176 201 211 


All industry............. 


Source: Statistisk Sentralbyrå 98 Statistisk 


Mänedshefte (Monthly Bulletin of 


1971, pp. 17-18. 


tatistics), No. 2, 


577 


578 MINERALS YEARBOOK, 1970 


Table 1.—Norway: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
C6; ñ ⅛˙¹ꝛmA elie ⁰ ⁰A . D cdm 17, 000 
Metal ingots: 
e e d LE EC La 468,299 
Secondary o. esce rc uM T LC de e RM ME CA E 13,051 
h ³o·¹w ] ng 66: D d cL DE s 8,0 
Cadmium. o un cS oe ee dad ⁰ʒ e E 87 
ne | we Es Am Tace HE ETUR 8 648 
Copper: 
Mine output, metal content: 
In copper concentrate... ...... LLL LLL LL «44 9,890 
In cupriferous pyrite TROFEO ᷣ ᷣ-ͥ 5uꝙ;y! 86 6, 886 
/r ]⁰]ꝙu ß k Ide ide 16, 776 
Metal: 
Primary: 
I C̃ ⁵0̃A AA ³oA ³] 5 = E EL ans ce 28 , 588 
Rehned.... Ä ͤ ‚2 ³ꝛ A. ewe bue ete a 18,160 
h ↄð”.ð7uddſ ees be bce whew Eri E gp ; 
Iron and steel: 
Iron ore and concentrate thousand tons 8,704 
Roasted pyrite ..... 2 c do.... 113 
PIE WOM 2 oL oe ee i A e LU Lu aee do 674 
Ferroalloys: 
Ferrosilicon (45- percent basis do- 356 
Ferromanganese LLL cL LLL LL 222222. 22222222222 do- 170 
Ferrosilicomangan esse do 142 
%%%fͤ ͤͥ uͤͥͥͥ — ww... hkyß yy do 47 
J! ⁵ð ĩ do.... 715 
Crude steel. MM reed — do 812 
Semimanufactures: 
Rolled product do r 647 
Wire uncoated. ²˙n ggg ͥ ⁰eytm do 47 
Lead mine output, metal eontentt᷑ t 8,531 
Magnesium, primar) --22-22222222222222222222222222222-2- 81,286 
Molybdenum mine output, metal content. 221 
Nickel: 
Mine output, metal content... L2 LL LLL LLL LLL acc LLL L 2222222222222 
/ ³ // ³ↄ / ͥ ⁰⁰ ⁰ d LLL y aL LEE M MEET Ml 82,172 
Platinum-group metals (export) troy ounces.. 21,670 
Selenium, elemental eee 1 
Silicon, elemental (exports) -zooor aa —HH ee eee 18,387 
Titanium: 
Ilmenite concentrate hu 402,215 
I crush. e rot ie ere eR ad cdd det 15,000 
. mine output, metal content „ r 940 
e: 
Mine output, metal content 11,841 
] ² wꝛ¼ ͥ ͥ ];rÜ y d uu e Lc ML E 60,110 
NONMETALS 
Cement, hydraulic thousand tons 2,297 
Feldspar: 
eee VU —————— n —P—— 182,686 
Ground and other 26,875 
Fertilizer materials manufactured: 
Nitrogen (tot al,ꝰꝛꝛꝛꝛꝛꝛꝛꝛ 0 ee thousand tons.. 459 
Nitrogenous: 
EFF ùũ³ũ⁰ͤ—. q / AAA do 568 
Fertilizers, gross weight... ...._.....___.____.....---_---.- do.... 1,091 
Phosphétié. cune zemco i ee cL oe bM eR E 0...- 18 
ompound and other... .. 2 22 LL LL c clc ca cess ses ease do r 681 
CPR DIGG o locus occ oec c oe eek c M Ec Lee 8,271 
Lime (quicklime and hydrated line)) r 223, 845 
Mica (export) EMEN MORD ⁵¶ᷣꝓy 8 „814 
öͤiwu ⅛²7ð ũ ff eee ete DS 8 89,300 


e 
Pyrite and pyrrhotite (including cupreous): 


S h a Ce anaana 692, 885 
Sulfur contenB ttt 814,888 
Quartz and quartzite unground........ 2.2.22: LL LLL LLL eee 538,070 


See footnotes at end of table. 


1969 1970 » 


11,000 2,500 
507,948 580,167 


17,758 NA 
8,000 8,000 
90 e 95 

785 782 


18,886 12,948 
58 6,999 
21,144 19,947 


21,890 82,092 
22, 068 25, 806 
NA 


8,854 4,006 
e 155 


161 
682 678 
358 222 

209 
ia 831 

51 
760 553 
849 870 
607 NA 
NA 


288 251 
248 e 325 
35,601 38,478 
20, 19,805 


22 26 
26,243 26,330 
490,738 578,960 
17, , 000 
1,010 1,080 
11,188 e 10,570 
58,775 61, 420 
2,492 2,685 


128,056 ° 130,000 
e 45,000 » 55,000 


527 519 

590 NA 
1,141 NA 

1 NA 

785 NA 
9,820 » 9, 000 
212,819 215, 000 
8,807 4,806 


121,100 . 120, 000 


766,607 747,044 
851,559 ° 418,000 
628,661 NA 
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Table 1.—Norway: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
NONMETALS— Continued 
Stone, sand and gravel, n.e.s.: 
Dimension stone: 
I cc ³⁰¹¹w ee UD Ae AU 135,990 NA NA 
Marble.. RD "MEM 41,430 NA NA 
= hea ahh ³ð2iſ/ is usus 41,917 54,557 » 55,000 
))%)%ͥõͤͥͤͥ y AA thousand square meters 280 
Crushed and broken stone (unground): 
Dolomité «o. ovs caseus y 388,838 330,886 NA 
Limes tone thousand tons 4,338 247 NA 
Nepheline syen itte „023 e 130, 000 145, 000 
Other including grave!l thousand cubic meters.. ¢4,800 e 5,000 
7 ↄ ͥ ( Re SRC ee PO ĩ Ce Se O.. „797 œe4,800 NA 
Sulfuric acid (100 percent) d ERSE ROEE ERENS 261, 526 310, 284 290,027 
Talc, soapstone, steatite: 
DOUNA ER EU ee se 74,955 67,667 e 68,000 
%% ated ECCL POCHI tite ee he 8 76,678 64, 235 » 64,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all a )jkͤãöͤũͥͤͤ u geet eg GRD oh ES thousand tons 346 885 465 
Coke, UEA ge- A N E E EA EE E E AE do.... 310 320 311 
ien man A ))))%V%ͤĩ 8 million cubic feet. 860 1,083 1,149 
eat: 
For agricultural use___.________.____._____________._._ 1 eee 9,850 11,400 » 12,000 
For fuel use Oa . v a fie inet Dn ay ft LI rear 4,060 3,600 » 3, 600 
Petroleum rennery products: 
Gasoline thousand 42-gallon barrels... 4,097 4,512 5,058 
Jet fuel. MICH Lee Ne ß TO a c CHEER OU uc 742 993 1,504 
Kerosié. o ⅛%⅛ w ] ]ͤ—0mwͤmͤm Ü:. aaan do- 621 779 1,225 
Distillate fuel ooiliil ii Lee do.... 11,103 11,420 11,802 
dual fuel oil__-........__.________ cc ccc cssc ss sss ss 2222222 do 18,987 16,053 18,362 
ono EE E NER SCC “ ] ͤ % : yk ck EC NETS do 22 5 888 2.051 
)))) 8 do- 2, 835 2, 98 , 
Rennes fuel and losses do- 2,200 1,938 2,859 
juo TIS Sr oa al E do 85,810 38,845 42,861 
e Estimate. v Preliminary. Revised. NA Not available. 


TRADE 


From small export surpluses in 1968 and 
1969, Norwegian trade in mineral comm̃od- 
ities shifted to the deficit side in 1970. 
The deficit amounted to roughly $105 
million.? Record imports of liquid fuels, 
iron and steel, and nonferrous ores and 
concentrates, coupled with reduced exports 
of ferroalloys, aluminum, and petroleum 
products, were largely responsible for the 
deficit. The value of exports increased to 
approximately $875 million, while the 
value of imports jumped to about $980 
million. 

As in 1969, the principal destination of 
Norway's mineral commodity exports, in 
terms of value, was West Germany, fol- 
lowed by the United Kingdom and Swe- 
den. Owing to the large imports of nickel- 
copper matte, Canada was the leading 


supplier of mineral commodity imports, 
followed by the United Kingdom and Swe- 
den. 

The value of trade in 1968 and 1969 is 
summarized as follows: 


? Where necessary, values have been converted 
from Norwegian Kroner (NKr) to U.S. dollars at 
the rate of NKr7.14—US41.00. 


Value 
(thousand dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports: 
19. ue 618,961 1,937,783 
1969999 720,428 2,208,675 
Imports: 
19688 cee cues 563,018 2,706,887 
190 999§«o 632,755 2,941, 503 
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Table 2.—Norway: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum including alloys: 
Scrap.. ieee ease . ee 5,588 6,745 West Germany 5,028; Sweden 1,358; 
Netherlands 243. 
Unwrought________.._-.______-_-_ 2l 485,197 480,333 United Kingdom 150,468; West Germany 
129,544; United States 44 ,494. 
Semimanufacture s r 12,329 25,715 United Kingdom 9,220; Sweden 8,098; 
Denmark 8,539. 
Cadmium 76 79 NA. 
St 8 511 960 NA. 
Copper: 
Ore and concentrate 20,040 35,578 West Germany 31, 114; Sweden 4, 464. 
Metal 1 alloys: 
J; ³ĩðũſĩ CES 1,519 1,711 Belgium-Luxembourg 640; Sweden 426; 
est Germany 426. 
3 
Un refined 5,449 5,683 West Germany 5,064; Sweden 619. 
Refined................-...-- 16,977 20,787 West Germany 9, 584; United Kingdom 
8,077; France 2, 319. 
Semimanufactures r 2, 518 3,331 Sweden 2. 409; Denmark 629; Israel 69. 
Gold unworked or partly worked 
troy ounces. . 1,672 2,476 Denmark 1,125; Finland 650; Italy 650. 
Iron and steel: 
re and concentrate, except roasted 
pyrite............... thousand tons 2,741 2,782 West Germany 1,302; United Kingdom 
657; Finland 407. 
Roasted pyr ite 189,892 140,384 West Germany 117,775; United King- 
dom 15,895; Denmark 5,054. 
Metal: 
h ⁰ĩ¹¹w» 0 n ter r 29,634 37,538 West Germany 27,938; Sweden 5,287; 
Bel um-Luxembourg 2 521. 
Pig iron including cast iron 192,717 180,759 United Kingdom 68,451; West Germany 
24,633; Japan 16 ,054. 
Ferroalloys: 
Ferromanganese______________ 148,753 188,118 United Kingdom 45,249; West Germany 
41,881; Belgium-Luxembourg 38,104. 
Off eo nz2tez 507,887 588,875 Weat Germany 151,798; United Kingdom 
151,248; Belgium-Luxembourg 48,511. 
Steel, primary 163,799 174,815 Denmark 58,603; Netherlands 57,928; 
United Kingdom 85,894. 
Semimanufactures: 
Bars, rods, angles, shapes, sections... * 202,622 187,281 United Kingdom 20 984; Sweden 28, 308; 
West 25946; Uni 76. 
Universals, plates, sheets r 74,019 79, 529 ä 28,846; United Kingdom 10, 060; 
enmark 
Hoop and strid r 198 717 Sweden 375; Wert Germany 300. 
Rails and accessories 192 597 Sweden 563. 
NNö§; « ; mmh; ee eae 6, 738 8,478 United Kingdom 1,857; Poland 1, 712; 
Greece 1, 054. 
Tubes, pipes, fitting r 24,499 27,201 NA. 
Castings and forgings, rough. ...... 6,541 9,580 m 6,669; Denmark 1,125; Liberia 
Total semimanufactures 814,809 313, 383 
Lead: 
Ore and concentrate 6,420 7,301 United Kingdom 3,721; West Germany 
2,971; Poland 1, 040. 
Metal including alloys: 
S ³· xcu 4, 809 4, 700 3 2» ee West Germany 961; 
Unwrought. ....................- 521 864 Sweden 142; France E Denmark 52. 
Semimanufactures. . ............- 402 40 Sweden 33; ‘Denmark 7 
Magnesium including alloys 
value, thousands.. $16 $19 NA. 
Manganese ore and concentrate 1,610 153 All to United Kingdom. 
F ore and concentrate 417 495 NA. 
ckel: z 
Ore and concentrate r 4,252 5,060 All to Finland. 
Metal including alloys: 
SOIRDI-ueacescmesestocaSlodstoizc 181 202 West Germany 74; United Kingdom 60; 
Netherlands 39. 
Unwrough tt. 30,446 35,419 United States 11,287; Sweden 6,805; 
West Germany 6,468. 
Semimanufactures 200 204 Netherlands 56: Sweden 47: Italy 38. 


See footnotes at end of table. 
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Table 2.—Norway: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
barnum grou and silver: 
Waste and sweepings. ...... kilograms.. 50,629 39,759 West Germany 21,233; United Kingdom 
12,763; Denmark 3,107. 
Metal including alloys: 
Platinum group troy ounces.. 22, 763 20,544 5 Ar 14,339; Netherlands 2,861; 
nce 2 
Silver do.... 51,891 322,182 United Kingdom 176,765; Denmark 
105,647; France 22. 505. 
Silicon, elemental... ..................... 18,887 26,243 West Germany 8,648; United Kingdom 
7,086; U.S. .R. 5,26 64. 
Tin including alloys: 
Scrap. - -a long tonais r 76 78 West Germany 33; Denmark 26. 
Unwrought................-..- E 256 216 Sweden 194; Finland 10. 
Pei ore and concentrate (ilmenite). 9 395,987 455,238 NA. 
inc: 
Ore and concentrate 13,090 13,668 Poland 11,421; West Germany 2,247. 
% ³·˙wiAà ³ĩð—u ĩͤ K T. 268 444 Sweden 334; Benmark 34; Finland 28. 
Metal moe alloys: 
TUS ONDE TERES 392 309 Denmark 107; Netherlands 84; West 
Germany 64. 
a 77 r 53,712 46,279 Sweden 21 409: West Germany 9, 505; 
United Kingdom 5,475. 
Semimanufact urees r 530 324 Netherlands 87; Hong Kong 45; Sweden 
Other: 
Ore and concentrate. |... 2 
h and residues containing nonferrous 
metals. 36,577 26,648 Sweden 16,030; West Germany 5, 776; 
. United Kingdom 2,577. 
Oxides, hydroxides, and peroxides of 
metals n.e.s........ 2 Lc LL LL LLL. 2,029 1,985 NA. 
Base metals including 3 all forms 674 1,043 NA. 
NONMETALS 
Abrasives (grinding and polishing wheels and 
stones s)) r 1,195 1,483 Poland 414; Finland 191; Sweden 189. 
Comont soc oe ices etek eee ook c NE 840,596 1,089,843 Ghana 391, 898; United States 819,683; 
Spain 119, 106. 
Clay 1 
fractory (including nonclay bricks) .. 11,023 10, 535 Mee oe 8,746; Netherlands 639; 
weden 
Nonrefractory....... value, thousands r $77 $190 uc Germany $106; United Kingdom 
56 
Feldspar and fluorspar. rtr 181,149 198,184 United Kingdom 57,193; Netherlands 
39,460; West Germany 36,660. 
Fertilizer materials: 
Manufactured: 
Phosphatic. ....... thousand tons.. „ 
Other. do 286 384 NA. 
5 tur 88 8,695 8,627 NA. 
IRE RET AT ĩðVW³. ⁰⁰⁰yd 0 AA E Ea 46 ......- 
Mica, ers 8 4,814 8,861 France 1,288; West Germany 616; Spain 
313. 
Pyrite (gross weighhtꝛꝛꝛꝛ 522,202 503,803 West Germany 411,222; Sweden 72,896; 
United Kingdom 9, 843. 
%·ĩ˙¹¾—⁴ ]ð cach ĩðͤ ĩͤ Mera E r 3,690 8,118 Iceland 1, 409; Sweden 659. 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked: 
Marble and other calcareous. . . 5,474 8,116 Me Germany 1,397; Italy 592; Sweden 
48 
SISUS coss cu bonc aso EC Se 47,710 50,376 Netherlands 21,993; West Germany 
10,130; Denmark 8,369. 
Ohe r 63,850 68,148 France 20, 864; West Germany 17,556; 
Italy 16, 740. 
Worked, all types 164 393 Denmark 211; Sweden 109. 
Dolomite. ___.._.....-..-.....------. 95,474 81,198 Sweden 23, 193; Desmar 16,526; West 
Germany 11, ,118. 
Gravel and crushed rock 759,440 776,150 "West Germany 531,142; United Kingdom 
116,577; Denmark 76, 408. 
Limes tonnen 14,285 15, 515 Sweden 12, 257; Denmark 2, 422. 
Quartz and quartzi te 6,374 3,452 Denmark i, 097; West Germany 354; 
United Kingdom 242. 
Sand excluding metal bearing 126 230 Libya 210. 
Sulfur: 
Elementaaal&”nxnnnnnꝝn˖n¶ldndndd 22.2.2... 18 NA. 
Sulfur dioxide d. 5, 640 4,505 Sweden 4, 420. 
Tale, steatite, soapstone, pyrophyllite 72,950 63,391 


See footnotes at end of table. 


United Kingdom 18,750; West Germany 
9,107; Sweden 8,340. 
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Table 2.—Norway: Exports of mineral commodities—Continued 


(Metric tons 


unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS— Continued 
Other n.e.s.: 
lag, dross and similar waste not metal 
f . c4 c E uu) drole 1,402 West Germany 288. 
Mr K 88 882 386 West Germany 188. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ............. 6,408 144 Indonesia 76. 
Coal and coke including briquets: 
Anthracite and bituminous coal 67,478 62,726 bs Germany 61,596; United Kingdom 
Coke and semicok ........... 125,016 63,966 Belgium-Luxembourg 18,853; Sweden 
18,977; Denmark 18, 681. 
Gas, hydrocarbon, liquefied petroleum gas... 15,565 18,706 United, Kingdom 14, 506; Finland 2,252; 
weden 
Peat including peat briquets. |... ........... r 401 52 All to Japan. 
Petroleum refinery procu: 
Gasoline including natural 
thousand 42-gallon barrels. . 2,170 2,548 Sweden 1,908; United Kingdom 249; 
Denmark 184. 
Kerosine and jet fuel do.... 19 1 Mainly to Sweden. 
Distillate fuel oll do.... 2,719 2,553 Sweden 2,507; Denmark 44. 
dual fuel oil. ............... do.... 5,586 6,039 Sweden 5, :318; Denmark 726. 
Lubricant?ssss do 54 93 Denmark 48; Sweden 18; Portugal 14. 
Bitumen and other do.... 1 2 Mainly to Denmark. 
Mineral tar and other coal, petroleum, or gas 
derived crude chemicals 22,116 18,486 France 9,328; West Germany 4,597; 
Spain 2, 834. 
Revised. NA Not available. 


Table 3.— Norway: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
sen 


Metal including alloys: 
„ RN 


Antimony including alloy 
Arsenic trioxide, pentoxide, and acid 
Chromium: 


Cobalt: 

Oxide and hydroxide. ............. 
Metal including alloys, all forms 

Copper including alloys: 


Gold worked or partly worked 
troy ounces. . 


Iron and steel: 
Ore and concentrate 


materials 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
GIONS cone cose E 


See footnotes at end of table. 


1968 


37,096 


982,244 


587 
21,583 
10,489 


55 
3,660 


r 20,554 


54,881 


13, 854 
12,956 


20,266 
64,226 


280,622 


1969 


22,323 
988,021 


3, 


53 
25,904 
16,597 


71 
67 


95,274 
162 


7 
2, 745 
23, 714 


50, 316 


41,658 
20, 852 


27,812 
78 , 670 


273, 990 


Principal sources, 1969 


Greece 21,917. 
Jamaica 334, 637; United States 225,188; 
Guinea 179, 043. 


Sweden 39; United Kingdom 6. 

Sweden 10 349; U. S. S. R. 6,094; United King- 
dom 2, 723. 

Belgium-Luxembourg 6,535; Sweden 3,804; 
United Kingdom 1,859 

Mainland China 68; Netherlands 2. 

All from Sweden. 


Turkey 67,117; U.S.S.R. 13,025; Greece 7,888. 
M many 116; Poland 16; United King- 
om 


NA. 
All from Belgium-Luxembourg. 


United States 5 

United 9 1. 317: Sweden 999; United 
Kingdom 413. 

Sweden 9,574; Belgium- Luxembourg 4, 551; 
United Kingdom 2,582. 


United Kingdom 37,428; West Germany 
10,320. 


Liberia 28,448; Sweden 18,977. 
United Kingdom 9,876; Denmark 5,959; 
Sweden 4,683. 


Finland 7,494; Sweden 6,066; Republic of 
South Africa 5,156. 

Netherlands 60, 353; woe BOUE 
5,363; Denmark 8, 344 


br aa 67,600; France 59,678; Sweden 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS— Continued 
Iron and Steel —Continued 
Semimanufactures— 
Continued 
Universals, plates, sheets 449,714 540,666 "United Kingdom 125,572; West Germany 
115,826; Sweden 85, 634. 
Hoop and strip. .............. 66,672 76,875 Belgium-Luxembourg 42,156; France 9,807; 
West Germany 7,327. 
Rails and accessories 6,029 10,836 d Er 5,771: United Kingdom 2,042; Austria 
ͤ»ͤ;X —— ienen 8,820 9,637 Belgium-Luxembourg 8,711; United Kingdom 
1,614: Sweden 1,4 
Tubes, pipes, fittings. ......... 70,148 76,987 West Germany 25 160; United Kingdom 
16,605; Sweden 13, 831. 
Castings and forgings, rough... 587 798 West, Germany 185; Denmark 177; Sweden 
162 
ls Total semimanufactures. |... 832,592 989,284 
Oxides_____.....---------------- 1,485 1,656 Sweden 781; United Kingdom 458; West 
Germany 322. 
Metal including alloys: 
RET N E P MIT 118 125 Denmark 74; Sweden 51. 
Unwrought. ...............-- r 10,461 10,686 West 1 1% 4,549; Canada 2,288; Den- 
mar 
Semimanufactures 1.252 1.204 Belgium-Luxembourg 287; Netherlands 275; 
West Germany 260. 
um including alloys, all forms... 268 552 West Germany 498; Sweden 25; Finland 19. 
nganese: 
re and concentrate r 650,627 627,025 Ghana 184,262; n: 148,617; Republic of 
South Africa’ 114,2 
e 310 446 5 186; dien 127; Belgium-Luxem- 
Mercury 76- pound flasks.. 75⁴ 986 Yugoslavia 435; Netherlands 208; Italy 174. 
Noy $ enum including alloys, all form 2 All from France. 
ckel: 
Matte, speiss, and similar materials. : 77,715 69,837 All from Canada. 
Metal including alloys: 
SOPAD. oue mmm setae 697 668 West Germany 532; United Kingdom 135. 
Unwrought.................- 91 156 1 En om 80; Venezuela 53; United 
t 
Semimanufacetures r 3806 803 va Einguom 113; West Germany 106; 
weden 
ini sei uis and silver: 
Waste and sweepings. . . kilograms. . 244 12,691 United States 10,772; British West Indies 
1,151; Denmark 766. 
Metal including alloys: 
Platinum-group. -troy ounces. 8,633 7,830 United ee 6,655; Denmark 161; West 
ermany 
Silver thousand troy ounces.. 2,610 8,767 United Kingdom 2,824; West Germany 1,119; 
United States 182. 
Tin including alloys: 
Serap- --.------------ long tons 24 88 Belgium-Luxembourg 21; Sweden 12. 
Unwrou ght do 647 605 Po K gcom 846; Netherlands 113; Den- 
mar 
Semimanufactures do r 460 488 United Kingdom 894; Netherlands 67; West 
Germany 21. 
Titanium: 
Ore and concentrate 142 138 All from Australia. 
Done nL2u 964 1,859 West Germany 1,562; inten Kingdom 214; 
Bel um-Luxembourg 50 
Ain gsten including alloys, all forma 2 2 United Kingdom 1. 
ne: 
Ore and concentrate 118,015 103,362 x63 61,628; Australia 21,154; Canada 
ILI CT eee ea 653 1,196 East Germany 739; Sweden 196; West Ger- 
many 142. 
Metal including alloys: 
STAD -a e cu we ced eet 2,780 8,706 Sweden 1,963; France 1,250; Denmark 493. 
Unwrought.................- 2,650 4,645 Poland 1 843; Peru 1, 524; North Korea 889. 
Semimanufactures 1,233 1,051 Belgium-Luxembourg 646: West Germany 


See footnotes at end of table. 


144: Netherlands 181. 


584 


MINERALS YEARBOOK, 1970 


Table 3.—Norway: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other: 
Ore and concentrate 
Ash and residues containing non- 
ferrous metals 


Oxides, hydroxides, and peroxides of 
metals, n.e.8_____......-.._.--- 


Metals bored alloys, all forms: 
Alkali, alkaline earth, and rare- 
earth alloy 
Pyrophoric alloy 
Base metals ineluding alloys, all 
forma, n. e. s 


NONMETALS 
Abrasives: 
Pumice, emery, natural corundum.. 


“minding and polishing wheels and 


Barite and witherite.____.._..._____-. 


Boron materials: 
Crude natural borates 
Oxide and acid 


. e cee sence cere 
Clays and products: 
Crude: 
Fuller's earth, dinas, chamotte. 


Products: 
Refractor / 


Nonrefractory 
value, thousands. . 


Cryolite and chiolite. . ................ 
Diamond, gem not set or strung. .carats. . 


Diatomite and other infusorial earths ... 


Phoaphati 


Manufactured: 
Nitrogenous 


Fluórs pár -o oo a n eI era 


Graphite, natural... ..................- 
Gypsum and plasters 


Mica, all forms 


Pigments, mineral: 
Natural, crude 


See footnotes at end of table. 


1968 


47,267 


r 22,786 


r $3,055 


18,027 
5,129 


5,660 


1969 


281 
608 


431 


549 


783 
6,945 
16,304 
815 
849 
25,889 
8,921 
1,245 


87,120 
46,802 


28,693 


$3,269 


4,874 
250, 000 


3, 768 
15 

228 
281,685 


761 


6, 683 
dii 


7 
66,067 
2, 295 
890 
140,582 
18,085 
5,516 
8,807 


426 
2,096 


Principal sources, 1969 


Australia 209. 


Netherlands 300; Sweden 137; Republic of 
South Africa 87. 


West Germany 178; United Kingdom 182; 
Mainland China 60. 


Sweden 16. 


All from United Kingdom. 
United Kingdom 2; Australia 1. 


Republic of South Africa 251; Sweden 107; 
Yugoslavia 79. 


West Germany 264; Netherlands 105; United 
States 95. 


United States 185; Sweden 160; West Ger- 


many 122. 

Canada 4,258; U.S.S.R. 1,970; Republic of 
South Africa 458. 

Italy Pih Treland 4,153; United Kingdom 

United States 765; Turkey 50. 

ua Fingdom 151; France 98; United 


Are ee Denmark 5,580; United King- 
om 
France 8,406; Denmark 3,146; Sweden 1,422. 


United Kingdom 1,091; West Germany 122. 

United Kingdom 86,270; Czechoslovakia 367. 

United Kingdom 26,858; United States 5,875; 
Sweden 3,937. 


Sweden 11,885; West Germany 5,035; United 
Kingdom 8, 668. 


Sweden $892; United Kingdom $488; Den- 
mark $466. 

All from Denmark. 

b 8. 40,000. 125,000; Japan 40,000; 

pear 2, 201; United States 910; France 


NA. 


All from West Germa 
U.S.S.R. 141,726; United States 80,802; 
Morroco 59, 180. 


West Germany 880; Austria 285; Belgium- 
Luxembourg 146. 

Sweden 6,018; Netherlands 479. 

Spain 89 920; France 78,678. 

Sweden 37; Netherlands 7. 

United States 64,558; Denmark 1,003; West 
Germany 504. 

Mainland China, 1,088; United Kingdom 912; 
West Germany $40. 

United Kingdom 308; West Germany 47. 

Poland 92,805; France 46,592; West Germany 


1,611. 

Denmark 16,867; Poland 991; Sweden 523. 

Mainland China 8,640; Austria 715; United 
Kingdom 658. 

India 2,044; Brazil 950; Republic of South 
Africa 620. 


West M many 184; United States 116; Den- 
mar 
West Germany 1,937; United Kingdom 98. 
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Table 3.—Norway: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 
Precious and N stone, except 


diamond adu ing synthetic stone, 
dust, and powder kilograms. . 
Salt and brine........................- 
Sodium and potassium compounds: 
Caustic soda________________.___- 
Caustic potash, sodic and potassic 
peroxides. ___-._______ 2... ..- 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked: 
Calcareou ss 
Slaté. ( 8 


Ff! T. oe 


Limes tone 
Quartz and quartzi te 
Sand excluding metal bearing 


Sulfur: 
Elemental J3ͥͤͥͤ 8 


Tale, steatite, soapstone, pyrophyllite . 


Other n.e.s.: 


Slag, dross, "d similar waste, not 
metal bearing 
Oxides and hydroxides of magnesium, 
strontium, and barium, ......... 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural.......... 
Carbon black and gas carbon 


Coal and coke including briquets, anthra- 
cite and bituminous coal! 


Coke and semicokkaaaa 
Gas, hydrocarbon....................- 


Peat including peat briquets and litter 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 
Renney fy products: 
oline (including natural) 
0222 


Kerosine and jet fuel do 


Distillate fuel oil. ...... do 
Residual fuel oil. do.... 
Lubricants.............- do.... 


r Revised. NA Not available. 


1968 


300 


r 322,596 


19,469 


1.327 


279 
2,559 


1,445 
832 


2, 580 


1,181 
88 , 727 


268,859 
80,077 
151,284 
26,274 
858 
6,017 
58,646 


58,374 
294 


1.279 
3,795 
537 , 582 
692,356 
5,147 
3,660 


35,810 


4,077 
2,242 
8,274 
7,109 
400 
45 
2,474 


1969 


424 
309, 098 


20, 616 


1.306 


245 
3, 160 


2, 428 
1.221 


2, 335 
954 
36,382 
279, 058 


100,490 
155, 870 


53,018 


63,367 
190 


370 
4,279 
552,670 
727,387 
5,298 
3,333 


37,758 


4,953 
2,040 
8,782 
7,311 
413 
49 
2,850 


Principal sources, 1969 


West Germany 331; Switzerland 13. 
Netherlands 130, 966; Spain 48,827; United 
Kingdom 37, 410. 


Dearne 18,428; France 5,008; Sweden 


Sweden 597; West Germany 462; France 157. 


Italy 118; Sweden 95. 

Sweden 2, 284; United Kingdom 613; Den- 
mark 278. 

Sweden 2,006; East Germany 874. 

Sweden 510; East Germany 296; mainland 
China 258. 

West Germany 1,139; Sweden 772; United 
Kingdom 317. 

Denmark 950. 

Sweden 32,894; Denmark 1,796; Belgium- 
Luxembourg 472. 

United Kingdom 266,482; Denmark 10,508. 

Spain 46,749; Portugal 29, 259; Sweden 19, 482. 

Bel gium-Luxembourg 98, 037; Sweden 26, 692; 
N Tethezlands 16,058. 


Poland 17,054; France 6,315; Finland 5,000. 

Sweden 799; Netherlands 5]. 

x 4,500; mainland China 1,052; France 
584. 


West Germany 44,984; East Germany 6,087; 
Sweden 1,425. 


Sweden 47,686; France 14,505; Finland 855. 


Belgium-Luxembourg 80; United Kingdom 
67; Sweden 11. 


United States 334. 
United Kingdom 1,326; Sweden 1,311; Neth- 
erlands 781. 


United States 273,534; United Kingdom 
133,152; Poland 97, 345. 
United Kingdom 535, 180; West Germany 
95,058; France 27, 895. 
Sweden 2 2,518; United Kingdom 1,388; Den- 
mark 1 312. 
Sweden 3. 161; Finland 106. 


Venezuela 11,108; Saudi Arabia 8,742. 
United Kingdom 1,525; U.S.S.R. 965; Bahrain 


United Kingdom 1,194; Belgium-Luxembourg 
386; Netherlands 212. 


United Kingdom 2,870; U.S.S.R. 1,476; 
Belgium Luxembourg 875. 
"e ap inre om 3, 848; Sweden 1, 193; 


ba a Kingdom 161; Sweden 92; Denmark 


West Germany 80; U.S.S.R. 6; mainland 
China 5. 

United States 1,253; West Germany 342; 
United Kingdom 328. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Despite power shortages 
that forced cutbacks in production at sev- 
eral smelters, the total output of primary 
aluminum in 1970 increased 4.4 percent 
over 1969 output. Imports of alumina ex- 
ceeded 1 million tons for the first time 
and were valued at more than $79 million. 
Exports of meta] dropped to 430,000 tons, 
10 percent less than in 1969, but more fa- 
vorable prices kept the total export value 
($259 million) close to the 1969 level. 


The smelters of AS Ardal og Sunndal 
Verk (ASV) at Ardal and Sunndalsgra 
produced about 259,000 tons, nearly half of 
the national output. Annual production 
capacity of ASV plants increased 27,000 
tons during 1970 to a total of 290,000 tons. 
A further increase of 45,000 tons was 
planned. ASV is jointly owned by the Nor- 
wegian Government and Alcan, Ltd. 


Mosjøen Aluminium A/S (Mosal) pro- 
duced 84,200 tons of aluminum in 1970 
and shipped 82,200 tons. Annual produc- 
tion capacity of the Mosjgen smelter was 
95,000 tons of aluminum and alloys. The 
company’s new smelter at Lista was nearly 
completed by yearend, and production was 
expected to start in January 1971. Produc- 
tion capacity at Lista was about 25,000 
tons annually; this will increase to 50,000 
tons by the end of 1971. Mosal is jointly 
owned by A/S Elkem and the Aluminum 
Co. of America. 


A/S Alnor, owned 51 percent by Norsk 
Hydro-Elektrisk Kvaelstofaktieselskab (Norsk 
Hydro) and 49 percent by Harvey Alu- 
minum Inc. was expanding production 
capacity at Karmgy in 1970. It will reach 
100,000 tons annually by the end of 1971. 
The plant produced 79,000 tons of alumi- 
num in 1969, 30 percent of which was sold 
in semifabricated forms. A major increase 
in production capacity at Karmøy appears 
to be scheduled for the next 7 years; ex- 
penditurés of $114 million are reportedly 
planned.3 


Copper and Zinc.—Production and ex- 
ports of mine concentrates in 1970 were 
slightly below the levels of 1969. This ap- 
peared to be partly due to lower world 
prices for copper and a decline in the 
market for pyrite. Most Norwegian mine 
output of copper and about one-third of 


the mine zinc are byproducts of pyrite op- 
erations. 

A/S Sulitjelma Gruber, one of the princi- 
pal producers of mine copper, reported a 
record output of blister copper (6, 300 
tons in 1970 although production of 
crude ore and pyrite at Fauske was lower 
than it was in 1969.4 The blister copper is 
normally exported to West Germany. Out- 
put of zinc concentrates was 1,800 tons 
(1,688 tons in 1969) . 

Production of mine copper and zinc in 
1970 by Folldal Verk A/S was not avail- 
able. The company produced 26,577 tons 
of copper concentrate (23.3 percent cop- 
per) and 5,327 tons of zinc concentrate 
(51.0 percent zinc) from the new Tverfjel- 
let mine in 1969, along with 197,000 tons 
of pyrite. Most of the copper concentrate 
was exported. 

Production of refined copper and zinc, 
which is based mainly on imported raw 
materials, reached record levels in 1970. 
Imports of nickel-copper matte and zinc 
concentrates increased by 35 percent and 
43 percent, respectively, above 1969 im- 
ports. Exports of refined copper rose 19 
percent, while exports of slab zinc were al- 
most unchanged from the 1969 level. 

Exploration and development of pyritic 
copper and zinc deposits in northern Nor- 
way continued in 1970. The 2-kilometer 
tunnel being driven into the Joma de- 
posit by A/S Grong Gruber was half com- 
pleted by yearend. Mining of the Joma de- 
posit was scheduled to begin in 1972 at 
the rate of 250,000 tons of ore annually. 
Annual output of 20,000 tons of copper 
concentrate and 5,000 tons of zinc concen- 
trate was planned. Development of the 
Repparfjord deposit (0.7 percent copper) 
was being assisted by a $1.4 million loan 
from the Norwegian Government. Produc- 
tion may begin in 1973 at the rate of 
600,000 tons of crude ore and 15,000 tons 
of concentrate (30 percent copper) per 
year. Near Kautokeino, mining of the Bid- 
jovagge deposit was apparently started in 
September 1970 by A/S Bleikvassli Gruber. 
Planned annual production was 250,000 
tons of ore containing 1.5 percent copper 
and 5 to 10 percent sulfur. This produc- 
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tion will yield 15,000 to 18,000 tons of flo- 
tation concentrate containing 28.5 percent 
copper and small quantities of gold. A 
graphite concentrate will also be recovered. 
The concentrates will be trucked about 75 
miles to the port of Alta for shipment. 
The first 10 years of production has been 
sold in advance to a Spanish company.5 

In other developments, A/S Vigsnes Kob- 
berverk was planning to double its crude 
ore production, drawn from the Gammel- 
gruva and Rédklev mines, to 100,000 tons 
annually. The company produced about 
1,600 tons of copper and zinc concentrates 
from 35,000 tons of pyritic crude ore in 
1969 before the concentrator was destroyed 
by fire late in the year. A new concentra- 
tor was under construction in 1970, and 
production was expected to resume in 
1971. The Vigsnes ore contains 0.6 to 0.8 
percent copper and 1 to 2 percent zinc. 

A/S Røros Kobberverk announced discov- 
ery of about 2 million tons of “probable” 
ore containing an estimated 1.1 percent 
copper and 2.2 percent zinc. The discovery 
was made near Harsjgen- i-Hessdalen in the 
Røros region south of Trondheim. About 
30 drill holes, the deepest of which was 
about 550 feet, had been completed by 
yearend. 

A/S Killingdal Grubeselskab was plan- 
ning to close the Undals mine near Ren- 
nebu in February 1971. The mine pro- 
duced about 26,000 tons of ore in 1969, 


587 


less than half of the company's output. 
Ore from the Undals and Alen mines, 
processed in Trondheim, yielded 2,160 tons 
of copper and zinc concentrates in 1969. 


Iron Ore.—The increase in iron ore pro- 
duction in 1970 was mainly generated by 
operations of A/S Sydvaranger at Kirkenes. 
The company produced 2,529,000 tons (dry 
weight) of concentrate in 1970, including 
961,000 tons of pellets. Pellet production 
appeared to be 80 percent of rated capac- 
ity at the "grate-kiln" plant, which was 
completed in late 1969. Ore shipments by 
the company in 1970 totaled 2,442,000 tons 
in 158 vessels ranging from 7,000 to 60,000 
deadweight tons. Preliminary statistics in- 
dicated that exports of iron ore from Nor- 
way in 1970 totaled 2,964,000 tons. 


Production capacity for iron concentrate 
at the Fosdalen mine was expected to in- 
crease to 500,000 tons annually by 1972, 
and an output of 430,000 tons was sched- 
uled for 1971. At the Tellnes ilmenite 
mine (see Titanium“) production of by- 
product magnetite is expected to reach 
50,000 tons annually when the current ex- 
pansion program is completed. Output of 
magnetite at Tellnes in 1970 was estimated 
at 30,000 tons. 


Production of crude iron ore and con- 
centrates and average work force in 1969, 
by company and mine, are given in the 
following tabulation: 


Crude Concentrate Average 
ore number 
Company and mine (thousand Thousand Iron of 
metric metric Type content workers 
tons) tons (percent) 
A/S Sydvaranger: Bjornevatn.............. 15,782 2, 585 apa dad DRIN 2 777 
emat ite : 
A/S Norsk Jernverk: Rana 6,168 { 299 agnetite 70.3 ) 809 
Fosdalens Bergverks A/S: Fosdalen......... 863 358 C 66.57 321 
Christiania Spicer verk (CS): 
dsand.. ae ⁰ 659 150 e ee 63.4 188 
Bråstad... oe 64 24 Hematite......... 50—66 28 
A/S Titania:! Tellnes... ..--------------- 1,698 26 Magnet ite 60.84 241 
Orkla Grube-Aktiebolag:? Lgkken. .......... 464 9 FFC 64.28 86 
S sciL esce ee 25,698 / AA 1. 900 


1 Principal product is ilmenite concentrate. 
2 Principal product is pyrite concentrate. 


Source: Statistisk Sentralbyr& (Oslo). Industristatistikk 1969 (Industrial Statistics, 1969), 1971, p. 80. 


Iron and Steel.—Apparent consumption 
of iron and steel continued to rise in 1970. 
Production of pig iron remained at about 
the 1969 level; exports declined 17 percent. 
Output of crude steel rose 2.5 percent, but 
net imports of semimanufactures increased 


186,000 tons, a 17-percent rise over 1969 
imports. 'The largest increase (109,000 
tons) was again registered in imports of 
plates and sheets, followed by an increase 


5 Bergverks-Nytt (Trondheim). V. 


17, No. 9, 
September 1970, pp. 172-5. 
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of 30,000 tons in bars, rods, and sections.“ 
Apparent consumption of steel in 1970 was 
estimated at about 1.6 million tons. 

Output of metal by the major producers 
in 1969 was as follows, in metric tons: 


Company Pig iron Crude steel 
A/S Norsk Jernverk. ..... 595,000 606 , 000 
Christiania Spigerverk (CS). 85,500 150,000 


A shortage of iron concentrate at the 
A/S Norsk Jernverk plant in the first half 
of 1970 led to importation of 50,000 tons 
of concentrate from the Soviet Union. The 
plant's ore requirements are usually met 
by shipments from the Rana mine, supple- 
mented by shipments from A/S Sydvaran- 
ger. Most of the ore smelted by CS comes 
from the Rødsand mine. 

Ferroalloys.—Production and exports of 
ferroalloys in 1970 were well below the 
levels of 1969. Exports of ferrosilicon (45- 
percent-silicon basis) dropped 37 percent, 
while exports of other ferroalloys averaged 
nearly 17 percent less. The value of ex- 
ports increased 16 percent, however, to $99 
million. Imports of manganese ore and 
chromite also declined, to 545,000 and 
78,600 tons, respectively. 

Part of the drop in production was due 
to a shortage of electric power. In the 
early part of the year, A/S Elkem had to 
reduce output 15 percent at the Fiskaa 
works and 25 percent at the Porsgrunn 
Elektrometallurgiske (PEA) facility. An 
explosion in April at the largest PEA fur- 
nace caused additional production loss. 

Elkem's new ferrosilicon furnace at Sal- 
ten was completed early in 1970. This fur- 
nace doubled the plants annual 
production capacity to 55,000 tons (75-per- 
cent-silicon basis). A third furnace, which 
wil raise annual capacity to 90,000 tons, 
will be added during 1971-72. The com- 
pany also decided to install a new furnace 
for manganese alloys at PEA. The furnace 
is to begin production by the end of 1971, 
and it will increase net capacity for ferro- 
manganese by 40,000 tons annually. Capac- 
ities at PEA in 1970 were 75,000 tons of 
ferromanganese and 40,000 tons of silico- 
manganese. 

Magnesium.—Exports of magnesium and 
alloys in 1970 were valued at $26 million, 
33 percent above 1969 exports. Quantities 
were not available, but Norsk Hydro re- 
ported that annual production capacity 
reached 40,000 tons in 1970. The company 
also stated that further increases were 
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planned. Norsk Hydro reportedly supplied 
more than 40 percent of West European 
consumption of magnesium and alloys. 
The largest single customer was Volkswa- 
genwerk of West Germany. 

Nickel.—Increased production of nickel 
concentrate by A/S Titania at Tellnes in 
1970 was indicated by a 30-percent rise in 
exports over 1969 exports. Exports in 1970 
totaled more than 6,600 tons. 

A record output of refined nickel was 
achieved in 1970 at the Kristiansand refin- 
ery of Falconbridge Nikkelverk A/S. De- 
pleted supplies of matte, resulting from 
the 3-month strike at the parent company's 
Canadian mines in late 1969, led to low 
output of metal in the early months of the 
year. The shortage was eased by midyear, 
and monthly production in the last quar- 
ter averaged more than 3,900 tons. Imports 
of nickel-copper matte (94,575 tons), ex- 
ports of unwrought nickel (37,044 tons), 
and exports of refined copper (29,103 
tons) were all at record levels in 1970. Ex- 
ports of byproduct cobalt (720 tons) and 
platinum-group metals (609 kilograms), 
however, were less than those in 1969. 

Silicon.—Exports of elemental silicon in 
1970 totaled 26,330 tons. The tonnage was 
only slightly higher than exports in 1969, 
but total value increased 17 percent to 
nearly $9.2 million. 

At Svelgen, CS was increasing production 
capacity for silicon at its Bremanger works 
to 10,000 tons annually. Present output ca- 
pacity is believed to be about 5,000 tons. 

Titanium.—Production and exports of 
ilmenite concentrate increased more than 
16 percent in 1970 above 1969 levels. Ex- 
pansion of production capacity at Tellnes 
was apparently well underway, and 
monthly output of concentrate in the last 
quarter averaged more than 60,000 tons. 
The expansion program, costing approxi- 
mately $6 million, was expected to raise 
annual production capacity to 1 million 
tons by 1972. The Tellnes plant is oper- 
ated by A/S Titania, a subsidiary of Na- 
tional Lead Co. 


NONMETALS 


Cement.—The increase of 5.7 percent in 
production of cement in 1970 appears to 
have been generated by domestic rather 


€ Imports of tubular products were erroneously 
reported in the 1969 Minerals Yearbook as hav- 
ing increased to 141,000 tons in 1969. The actual 
total was 76,934 tons. 
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than export demand. In the construction 
industry, the total number of buildings 
completed was 10 percent higher than in 
1969, although the number of buildings 
started and under construction increased 
only slightly. Exports were slightly below 
the 1969 total, but they still exceeded 1 
million tons for the second consecutive 
year. Norway remained the largest exporter 
of cement in Western Europe. 

Feldspar and Nepheline Syenite.—Ex- 
ports of both feldspar and nepheline sye- 
nite increased about 13 percent in 1970 
over 1969 levels. 


Production and exports of nepheline 
syenite increased for the ninth consecutive 
year. A/S Norsk Nefelin, the sole producer, 
planned to produce 165,000 tons in 1971 
and 260,000 tons annually within a few 
years. The material is mined underground 
at Stjerngy in the Lofoten Islands. 


Details of the Stjerngy operation were 
published in 1970.7 The nepheline syenite 
occurs as a steeply dipping body about 
6,500 feet long and 1,000 feet wide. Its 
depth has not been determined, but re- 
serves are very large. The mine is in a 
mountainside close to the sea. The portal 
is several hundred feet above sea level, and 
the mining level is considerably higher. 
Crude ore is transported to underground 
crushing stations in 10- and 25-ton trucks. 
The ore is crushed to 50 millimeters be- 
fore being conveyed to the surface for ben- 
eficiation. At the concentrator the ore is 
dried, then crushed to 8 millimeters before 
passing through rolls that reduce the max- 
imum particle size to 0.55 millimeter. 
Iron-bearing mineral impurities, such as 
magnetite, hornblende, and mica, are re- 
moved by magnetic separators so that the 
iron content of the final product is 0.07 
percent or less. The 0.55-millimeter mate- 
rial is marketed as “glass grade." A “ce- 
ramic grade,” ground to 50-percent — 
(minus) 0.01 millimeter (0.04-millimeter 
maximum), is also produced. About 85 
percent of the final product is “glass 
grade," with “ceramic grade" making up 
the remainder. The final product amounts 
to about 65 percent of the tonnage of 
crude ore produced. The principal market 
is the United Kingdom. 


Talc.— The Knarrevik processing plant 
of A/S Norwegian Talc near Bergen was 
rebuilt in 1970 after being seriously dam- 
aged by fire in mid-1969. Production of 
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"micronized" materials from the new sec- 
tions was expected to start in early 1971. 
The plant has an annual production ca- 
pacity of 100,000 tons of micronized mate- 
rials, including mica, dolomite, and talc. 
Output of micronized talc in 1970 was re- 
portedly about 25,000 tons. The company 
also operated a smaller mill in the Sog- 
nefjord area, which produces about 12,000 
tons annually of “coarse” (200-mesh) talc.8 
Exports of talc from Norway in 1970 to- 
taled about 66,000 tons, slightly more than 
exports in 1969 but below the levels of 
1967-68. 


MINERAL FUELS 


Coal and Coke.—Production of coal in 
1970 was the highest since 1962. The in- 
crease appears to have resulted from new 
mine production as well as more favorable 
market conditions. Exports of coal in 1970 
increased to 101,000 tons, substantially 
above the levels of 1968-69, while imports 
declined 16 percent to 461,000 tons. 

Store Norske Spitsbergen Kulkompani 
A/S, the only producer of coal, hoped to 
increase production in 1971 and subse- 
quent years. In 1970 the company began a 
survey of old mines in the Svea area, 
about 50 miles south of Longyearbyen, to 
study the possibility of mining the deposits 
by mechanical methods. Thicknesses of 
coal in the Svea area were said to be fre- 
quently two to four times as great as the 
25- to 30-inch thickness encountered in the 
Longyearbyen mines. 

Norsk Koksverk A/S was seeking Govern- 
ment permission to increase coke produc- 
tion capacity by 50 percent. If approved, 
Output capacity of the company’s plant at 
Mo-i-Rana will be about 450,000 tons an- 
nually. Imports of coke (from coal) rose 
15 percent in 1970 to 840,000 tons. Imports 
of petroleum coke continued to rise and 
totaled 324,000 tons valued at $12 million 
in 1970. 

Petroleum.—Offshore Exploration—The 
Phillips exploration group confirmed the 
discovery of a major petroleum deposit in 
the Norwegian sector of the North Sea. 
Three wells drilled in 1970 penetrated 
about 700 feet of productive strata at a 
depth of approximately 10,000 feet, and 
production tests indicated that each was 


7 Bergverks-Nytt (Trondheim). V. 17, No. 1, 
January 1970, pp. 6-9. 

8 Industrial Minerals (London). No. 40, Janu- 
ary 1971, p. 28. 
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capable of producing about 10,000 barrels 
per day of low-sulfur crude oil with a vis- 
cosity of about 36? API. The deposit, 
known as the Ekofisk field, is believed to 
contain minimum recoverable reserves of 1 
billion barrels of petroleum. The discovery 
well (drilled in late 1969) and three con- 
firmation wells were scheduled to begin 
production of about 40,000 barrels of oil 
daily in the spring of 1971. A temporary 
platform will be used, and output will be 
loaded from the platform into tankers. 
Plans call for establishing permanent pro- 
duction facilities in 1972. Additional wells 
are expected to increase the output of the 
field to 300,000 barrels daily. Owners of 
the group are the Phillips Petroleum Co. 
(37 percent), Petrofina S.A. (30 percent), 
A/S Petronord (20 percent), and Ente Na- 
zionale Idrocarburi (ENI) (13 percent). 

The Phillips group discovered another 
oil-bearing structure five miles west of the 
Ekofisk field late in 1970. The discovery 
well (called West Ekofisk) penetrated 
more than 600 feet of productive forma- 
tion and, like the Ekofisk wells to the east, 
indicated a production potentia] of 10,000 
barrels of oil per day. Another exploratory 
well (Eldfisk) , 7 miles south of the Ekofisk 
field, found a third oil-bearing structure. 
Tests of this well in December yielded 
small quantities of oil, and additional 
drilling was planned. 

A fourth oil-bearing structure (Ergfisk 
or Torfelt), 9 miles northeast of Ekofisk, 
was discovered in late 1970 by the Amoco- 
Noco exploration group. The well pene- 
trated 630 feet of productive formation, 
and tests yielded 3,600 barrels per day of 
low-sulfur, 40° API oil. Confirmation wells 
were expected to be drilled in the spring, 
including one by the Phillips group, whose 
concession area covers part of this struc- 
ture. Participants in the Amoco-Noco 
group are Standard Oil Co. of Indiana, 
Texas Eastern Transmission Corp., and 
Norwegian Oil Consortium A/S. 

In the same general area, the Phillips 
group discovered an oil-bearing structure 
(the Josephine) in the British sector of 
the North Sea about 25 miles west of the 
Ekofisk field. The productive formation 
here was found to be about 45 feet thick, 
and tests of the well yielded oil at the rate 
of 800 barrels per day. 
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Esso Exploration Norway, Inc., also 
found oil in 1970. The discovery was made 
about 170 miles north of the Ekofisk field 
and 115 miles west of Bergen. Tests of the 
well yielded 902 barrels per day of me- 
dium quality" oil. Four other wells drilled 
in the vicinity yielded smaller quantities of 
oil. The discovery well was drilled in 530 
feet of water. 

Imports, refining, and consumption.—Im- 
ports of crude oil and petroleum products 
continued to increase in 1970. Crude oil 
imports rose to 6,528,000 tons, a 26-percent 
increase over those in 1969. Imports of pe- 
troleum products rose to 4.27 million tons, 
up 16 percent from imports in 1969, while 
exports declined 3 percent to 1.58 million 
tons. Statistics for the first 9 months of 
1970, released by the Organization for Eco- 
nomic Cooperation and Development 
(OECD), indicated that refinery output 
was running 10 percent above output dur- 
ing the comparable period of 1969, while 
inland consumption had increased 12 per- 
cent. 

Electric Energy.—Hydroelectric power 
continued to be Norway’s principal source 
of primary energy in 1970. Power produc- 
tion was 57 billion kilowatt-hours, virtually 
unchanged from the 1969 level and 4 per- 
cent below the record production of 1968. 
The low level of reservoirs in some parts 
of the country resulted in cutbacks of pro- 
duction at various plants producing alumi- 
num, ferroalloys, and chemical products. 

The relative importance of various 
sources of primary energy in Norway's an- 
nual consumption is shown by the follow- 
ing tabulation: 


Quantity 

consumed Percent 

(million tons of total 
of oil- consumption 

equivalent) 

1960 1969 1960 1969 
Hydroelectric power. 4.670 8.818 51.7 53.8 
GG ne aren eee 8.240 6.159 35.9 89.8 
Coal and coke. ..... .80 .807 8.9 5.2 
Wood and peat. .... .920 .186 8.5 1.2 
Total 9.085 15.470 100.0 100.0 


Source: (rgan tation for Economic Cooperation 
and Development), P Energy Committee Docu- 
ment No. DIE/E/EN/71. 29, Mar. 30, 1971. 


? Organization for Economic Cooperation and 
Development (OECD) Paris. Provisional Oil Sta- 
tistics by Quarters. 3rd Quarter 1970, 21 pp. 


Ihe Mineral Industry of Pakistan 


By Benjamin Petkof : 


Pakistan continued to be a minor con- 
sumer and producer of mineral commodi- 
ties during 1970. Natural gas was the 
countrys only mineral resource of eco- 
nomic consequence by world standards. 
Reserves of some low-unit-value nonmetals 
appear appreciable but local demand is 
limited. Cement and to a lesser extent, 
coal, oil, and fertilizers were of importance 
to the domestic economy, in addition to 
natural] gas. A few items like metallurgical 
chromite, cement, salt, and barite found 
markets abroad and this enabled the coun- 
try to earn some foreign exchange. Like 
most developing countries however, Pakistan 
has had to spend large amounts of foreign 
exchange buying foreign iron and steel, pe- 
troleum, and fertilizer products, to supple- 
ment its small domestic output. 

During the year, efforts to develop the 
mineral industry continued to emphasize 
improvement of the, nation's self-sufficient 
position. It was recognized however, that 
economic growth was dependent upon im- 
ports of significant quantities of mineral 
products. 'To ease the foreign exchange sit- 
uation, attention was given to providing 
processing facilities for crude mineral im- 
ports instead of importing more finished 
products of higher unit value. 

The mineral imbalance between East 


and West Pakistan relating to production 
and consumption continued in 1970. East 
Pakistan, with more than half of the pop- 
ulation but lacking resources in general, 
produced and exported only a small share 
of Pakistan's mineral products. Similarly, 
it also consumed minor portions of the 
mineral imports. To illustrate the disparity 
between the two areas, it need only be 
said that West, Pakistan outproduced East 
Pakistan five to one or better in natural 
gas, oil, coal, and cement. 

Pakistan Government sources credit 
crude mineral extraction with a contribu- 
tion of only US $42 million? in current 
dollars to the gross national product GNP 
of $15,744 million for the fiscal year end- 
ing June 30, 1970. (Comparable final fig- 
ures for the previous fiscal year were $39 
million and $14,345 million, respectively). 
Information on value added as a result of 
procesing both domestic and imported 
mineral commodities are not available, but 
the figure is much greater than the value 
of crude mineral extraction, considering 
that the nation's petroleum operations 
alone were expected to add about $256 mil- 
lion to Government revenue, mainly from 
duties and special surtaxes during the year 
ending June 30, 1970. 


PRODUCTION 


Available statistics on Pakistan's mineral 
production are somewhat incomplete and 
are on a fiscal year basis from July to 
june. Discrepancies in statistics often are 
difficult to resolve. Nonetheless, trends in 
the mineral industry as a whole and on 
some specific commodities are clear when 
comparing the official figures covering pre- 
vious fiscal years. 

Crude mineral extraction in 1969-70 
showed only a slight overall increase in 


value over 1968-69. Presumably, natural 
gas, oil, coal, rock salt, and all mine and 
quarry products are included in the defini- 
tion of crude minerals. Conversely, the 
value added items such as marine salt, ce- 
ment, refined petroleum, metal products, 


1 Physical scientist, Division of Nonmetallic 
Minerals. 

2 Where necessary, values have been converted 
from Pakistani Rupees (PRs) to U.S. dollars at 


the rate of PRs 4.7619 = US $1.00. 
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fertilizers, and chemicals are no doubt ex- 
cluded, even though these items are clearly 
mineral products. The fuels headed by 
natural gas contributed the major share of 
Pakistan's crude mineral output value. 


Comparison of tonnage changes during tion declined. 


Table 1.—Pakistan: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


1968-69 and 1969-70 indicated that; Natu- 
ral gas gained about 14 percent; 
chromite, fertilizers, and limestone produc- 
tion increased; oil, gypsum, cement, ma- 
rine and rock salt, and silica sand produc- 


coal, 


Commodity ! 1968 1969 1970 » 
.. METALS 
Aluminum, bauxite, gross weight... ...........- k 890 2,213 795 
Antimony mine output, metal content «„ 84 NA NA 
Chromium, chromite, gross weigere 26,021 28,625 » 28, 000 
Iron and steel: 
(/ r rh A uem UE endis TO manaon 8 
// ↄ ² VVPVPꝓ⁵ l...... thousand tons e 100 e 100 e 100 
Lead ore, gross welght. kkknklltlnklnnlnn Ee EE Aa EEG Sabetecse- GEWaedEe 6 
NONMETALS 
FU . ³¹wqAſſ ³⁰• ..... ³ A cue 10, 356 e 5, 000 e 6,000 
Cement, hydraulic... ................ LL lb thousand tons.. 2,4837 2,678 2,632 
))))... ⁵ le ſ NA cc UE E 565 NA NA 
PHH... Lc En E 43 NA NA 
IRE S oe c A Ret D eto 21,204 21,651 28,113 
Roln e hi nnn ð 8 3,082 3, 603 , 100 
Fertilizer materials manufactured: 
Nitrogenous: 
!! pee seb Ac ~-- 188,984 316,526 350,417 
Nitrogen content 2__.._.._.....--..-.---- 4 76,219 185,648 148,746 
Phosphatic, gross weigngnnt kk 18,834 17,268 23,308 
gh“... ee me eet eiD EE Neo E 46,000 205,410 167,522 
agnesite, Crude. cies ce E aA 8 1,631 NA N 
Natron manufactured (soda ash). )))))7))7))7)7)))ꝛ: 41,286 56,167 73,132 
Pigments, natural mineral, ochers____.........._---------------------. 338 659 e 2,300 
Quartz and related materials, silica sand..... ............ thousand tons. . 151 347 3 32 
Salt: 
TOC ii 25 bees y . cL EE do.... 327 356 316 
Marine, evaporatee tk do- 571 554 445 
III ³¹i—wͤꝑ ʒ ⁰ ˙—T—T2ʃ. do- 898 910 761 
Stone, sand and gravel, n. e. s.: 
Dimension stone, calcareous, aragonite, and ordinary marble. ......... 14,562 15,311 22, 430 
Crushed and broken, limestone and other calcareous. . thousand tons 1,968 2,754 e 2,800 
Other (use not specified), dolom ite. 2,718 NA NA 
Strontium minerals, celest itte 650 772 e 300 
Tale and related materials, soapstoue n 2,617 2,255 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, ns... M thousand tons 1,274 e 1,300 e 1,400 
Gas, natural, sales million cubic feet.. 91,525 116,921 133,856 
Natural gas liquids. .......................- thousand 42-gallon barrels.. 89 e4 e 
Petroleum: 
ü aane bee ea E eres do 3, 805 3, 500 3, 400 
Refinery products: 
Gasoline, aviation do 154 318 NA 
Gasoline, moto rr do.... 12,3867 2, 550 NA 
CCJ/!ö˙6Üb / : ¼ . ĩðͤ ĩðâ—y ELE MEE do 2,463 2,911 NA 
Köroainé . . A c iei do.... 2,975 4,649 NA 
Distillate fuel oil. .................. „„ do.... 5,928 7,492 NA 
Residual fuel Oolll“,n].nrz „„ do.... 9,756 11,014 NA 
LubricantttnSnSnn k F do 348 524 NA 
ô§ö§Ü0C1ß y ↄ ee ee y do 1,893 2,698 NA 
Refinery fuel and losses do.... 1,724 1,990 NA 
I ³·¹¹ ĩ é Luci DLE ia Cue er do.... 27,608 84,146 NA 


e Estimate. p Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, Pakistan produces a variety of additional crude construction mate- 
rials (clays, gravels, sand and stone) as well as steel semimanufactures and sulfur, but available information is 


inadequate to make reliable estimates of output levels. 


2 Data are for urea and ammonium sulfate; ammonium nitrate is also produced, but recent data are not 
available for this commodity owing to Pakistan Government restrictions. In the year ending June 30, 1965 
(latest available data), output of ammonium nitrate totaled 76,086 tons (gross weight) with a nitrogen content 


of 26,630 tons. 
3 Partial figures; Punjab and Sind Provinces only. 
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TRADE 


Pakistan's overall trade in 1969-70 
showed very minor increases in both ex- 
ports and imports over 1968-69. Imports 
were approximately $1,070 million as com- 
pared with exports of $700 million, or an 
imbalance of $370 million during 1969-70. 
Few minerals have been available for ex- 
port. Excluding petroleum products which 
were derived mainly from imported crude 
oil, accountable mineral exports added up 
to only about $8 million, headed by ce- 
ment, chromite, stone and sand and gravel. 
Imports of minerals, metals, and fuels to- 
taled about $259 million or nearly one- 
fourth of all imports. 

The following tabulations show the 
value of recorded mineral commodity ex- 
ports and reexports and mineral commod- 
ity imports, respectively. 

Table 2, based on available official trade 
information, provides partial quantitative 
data on exports and reexports of selected 
commodities. 


Value of exports 
and reexports 
(million dollars) 


1968-69 1969-70 
Chromite 22 ]2) 0 m 022 NA 1.4 


Commodity or 
commodity group 


Other metallic ores NA 2 
Metals including scrap........... 0.2 .1 
Cementkt 222-22 ee 2.6 3.8 
Fertilizer materials. ............. 2. 0 
Gem stones, except diamond (1) .4 
e eed em .6 .4 
Stone, sand and gravel. ......... (1) 1.0 
Petroleum and petroleum products. 8.6 10.5 
rf ·˙·»⅛]m- eee ee ee ee 1.6 4 
Total. e é 15.6 18.2 


NA Not available. 
1 Included with other. 


Value of imports 
(million dollars) 


1968-69 1969-70 


Commodity or 
commodity group 


Iron and steel including scrap.... 124.5 95.3 
Other metals including sera 16.2 16.7 
Fertilizer materials 36.2 71.5 
OBl oos le A E e 13.1 8.1 
Crude petroleum r 38.0 43.5 
Refined petroleum 19.6 10.9 
CHOP . i5 A 8 15.0 13.2 
ll! cedet: 262.6 259.2 
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Table 2.—Pakistan: Exports and reexports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968-69 1969-70 
METALS 
Aluminum including alloys, semimanufactureee s 1 
Chromium ores and concentratee sss „„ 21,100 51,455 
copper including alloys: 
ins AEE EE ER A EAE eee EEAS R NENE ASA A A AEP E E ⁵ ³ E A 44 
Semimanufacture8. ...ococlesae Remo y ß eld EE NA 7 
Iron and steel: 
66ß7«§»ꝰ[ꝑO“ßßßßßfß0f0ff ß d d PR 8,302 9 
Sense ⅛ y nhimeda eee E dE NA 517 
Zinc: 
Ores and concentrateꝛssn··:··nnnnnunnʒ ʒꝛmꝛeꝛn— mw 20 
Metal including alloys, semimanufacture s NA 4 
Other ores and concentrates uns pecifieeddl LL LL LLLA LL LLL Lll eee NA 6,300 
NONMETALS 
|; HC "————— / dd A  H— € — ,756 4,808 
Cement, hydraulic... ——X——Á— 3213,694 288,714 
Chalk (including French chalk) 777 hhhhhhᷣꝶ A 
Clays and products: 
Crude (including fuller’s earth) ............ 2: LLL Lll Ll LLL LLL Lll ll lll ee NA 806 
Fire bricks. .... Jb. ĩðVU“0ͥͥ tee acs NA 256 
Fertilizer materials, nitrogenous (urea onlꝶ 7j 20,858 ........ 
Gem stones other than diamond. ii %è ee kilograms.. ........ 19,108 
Gypsum ——— a aa a aa a aAa ß y A 4,978 9,241 
C T 88 NA 4 
% ]⁰ð˙ꝛ.!nů ů ⅛mmqmm y d ĩð d EN NER 127,911 102, 887 
Stone, sand and gravel: 
Dienern md «/ dd e amid Ead 3 7,997 11,091 
Crushed and broken stones „„ NA 228 
BONG Re . cH er UOS y EENON 687 422 
MINERAL FUELS AND RELATED MATERIALS 
oh eee a duces 819 1,222 
Petroleum: 
ͥũ]²˙..àʃ oe re te E thousand 42-gallon barrels.. ........ 139 
Partly renne@. OR x EUN F 5, 186 
Refinery products: 
Gasoline dd dena EE dE Ede dE e ma do.... 3 108 15 
Kerosine and jet fuel... 2.2 22-2 LLL ee 5 do 
Distillate fuel ᷑]ĩ?ß ⁰yęꝶye ß do- 3 149 205 
f do.... 35,056 8,791 
Lübficant8-..—. 2 ⁵ðVW.i...ſſͥũ ⁰yd é do- 3 NA 
G!’ 2252992. RE IE LES è yd cues Cae e ree EE do.... NA 1 


NA Not available. 


1 Commodities listed had a total value of $8,146,000 in 1968-69 and $18,214,000 in 1969-70; these were 
about 52 percent and nearly 100 percent, respectively, of total mineral commodity exports on a value basis. 
Quantitative data on commodities accounting for the substantial balance of mineral commodity export value 
in 1968-69 were either totally unavailable or ip pen pape incomplete. 

? Officially reported figure; other sources indicate substantially larger exports. 

3 In addition to commodities listed specifically, additional materials classified under these headings were 


exported, but only value data are available. 
Less than 4 unit. 


COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—Although an 
agreement had been reached in March 
1968 between the Governments of Pakistan 
and Iran and the Reynolds Aluminum 
Corp. (United States) for the erection of a 
50,000 ton-per-year aluminum plant at 
Ark, Iran, there was no news of startup of 
construction by yearend 1970. If the agree- 
ment is implemented, Pakistan will own a 
10 percent share of this joint venture. 


Pakistan produces small quantities of 
bauxite for internal nonaluminum use. 
Output of material for this purpose de- 
clined sharply from 2,213 tons in 1969 to 
795 tons in 1970. 


Chromite.—Pakistan produced about 
14,030 tons of metallurgical chromite dur- 
ing the last half of 1970—slightly higher 
than the corresponding period in 1969. 
However, Pakistan’s chromite reserves are 
reported to exceed 3 million tons and it 
can be assumed that current output levels 
can be supported during the near future. 

During the fiscal year 1969-70, 51,455 
tons of chromite were exported to the fol- 
lowing countries: Poland, 22,600 tons; the 
United States, 22,202 tons; mainland 
China; 3,353 tons; Japan 3,300 tons. Dur- 
ing the calendar year 1970, approximately 
30,500 tons of 48 percent CroO3 grade 
chromite valued at about $1 million was 
shipped to the United States. 
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Iron and Steel.—Pakistan's fourth 5-year 


plan, introduced in midyear, for the pe- 


riod 1970-75 called for the production of 


300,000 tons of iron ore and 750,000 tons 
of steel annually by the end of the plan 
period. Achievement of these goals will re- 
quire increasing imports of iron ore or de- 
velopment of domestic iron resources. 
Although sizeable deposits of iron are 
found in Pakistan, beneficiation problems 
are difficult. Iron and steel facilities con- 
structed during the fourth 5-year plan, 
therefore, probably will use imported iron 
ore as the metal source. Noniron minerals, 
for use as fuel and flux in steel manufac- 
ture, may also have to be imported. 

As of 1970, West Pakistan had only very 
small steel facilities. There have been, how- 
ever, many proposals to build a larger one 
in the West Wing. On the other hand, a 
150,000-ton steel plant was in operation in 
East Pakistan, at Chittagong. 

Uranium.—During the year, a bilateral 
agreement was reportedly signed between 
Pakistan and the U.S.S.R., calling for tech- 
nical collaboration in the peaceful uses of 
atomic energy for an initial period of 10 
years. The agreement covered nuclear- 
power reactor technology, nuclear mate- 
rials, the uses of radio isotopes and radia- 
tion; and the desalinization of water by 
atomic energy. Scientific and technological 
information was to be exchanged between 
the two countries. The Soviet State Com- 
mittee for the Utilization of Atomic Energy 
will give assistance to the Pakistan Atomic 
Energy Commission in the purchase of 
equipment, nuclear instruments and other 
material required for the development of 
atomic energy. The two countries will also 
exchange visits of scientists and specialists. 


NONMETALS 


Barite.—Although details of operations 
are not known, Pakistan's new barite in- 
dustry has an annual production capacity 
of about 10,000 tons. Production in 1967 
and 1968 was 50 and 60 percent of capac- 
ity, respectively. The bulk of the barite is 
exported for use in oil well drilling. From 
July 1969 through June 1970, 4,808 tons 
were exported, including 2,800 tons to the 
Middle East (mainly Bahrain and Dubai) 
and 1,400 tons to Indonesia. 

Cement.—During the year, 10 cement 
plants were in operation. Nine of these 
were located in West Pakistan, producing 
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97 percent of the nation's total production 
of 2,632 million tons. During fiscal 
1969-70, Pakistan exported about 289,000 
tons of cement, chiefly to the lesser Arab 
States. 

Powell Duffryn Technical Services, Ltd., 
has been contracted by the East Pakistan 


Industrial Development Corp. (EPIDC) to 


prepare specifications for the invitation of 
bids to develop a new project at the Jai- 
pur Hat limestone deposit in East Paki- 
stan. The development of a mine, with a 
daily production capacity of 5,500 tons, by 
sinking two shafts through 1,500 feet of 
water-bearing strata, is planned. In addi- 
tion, a cement plant with a daily capacity 
of 2,000 tons of cement and 1,000 tons of 
clinker will be established. The clinker 
will be transported elsewhere for milling 
into cement. Establishment of such a facil- 
ity will sharply raise East Pakistan's over- 
all capacity. 

Fertilizer Materials.—Five plants were in 
the business of producing various chemical 
fertilizers such as urea, superphosphate, 
ammonium phosphate and ammonium ni- 
trate. Four of these plants were located in 
West Pakistan. Urea production in 1969-70 
increased to about 350,417 tons, nearly 
33,891 tons more than in 1968-69. Corre- 
sponding data were not available for am- 
monium nitrate but output in 1969-70 
probably exceeded 55 percent of the rated 
capacity of 8,600 tons per year. Pakistan 
also produced 23,308 tons of superphosphate 
and 58,000 tons of ammonium sulfate in 
1969-70, all in West Pakistan. 


Additional plants for producing nitro- 
genous fertilizers have been planned or 
were in the process of construction. If all 
these plans are implemented, Pakistan will 
have an annual urea capacity of more 
than 2 million tons and an annual am- 
monium sulfate capacity of about 700,000 
tons. 

Graphite.—As of 1970, at least two 
graphite deposits show promise in terms of 
possible future development. A deposit at 
Reshain, located in the central mountain 
chain of the Koffir Kahn Range, is primar- 
ily made of metamorphased sediments with 
occasional igneous intrusions. The graphite 
occurs as large lenticular bodies of graphi- 
tic schist within certain zones which to- 
gether have a stratigraphic thickness of 
4,000 feet. 
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Another deposit is located at the bound- 
ary of two major geological divisions of 
Azael Kashmir. The graphitic schists, asso- 
dated with limestone, are exposed in the 
middle and upper part of the Nauseri 
formation. Although grade is generally 
'poor, workable graphite beds occur in the 
form of crystalline graphite in the lower 
part of the formation. 

Salt.—At yearend 206 solar evaporation 
operations were in existence. East Pakistan 
with 191 operations and West Pakistan 
with only 15 operations, each produced 
about the same quantity of marine salt. 
Pakistan's output of rock and marine salt 
declined somewhat as compared with 1969. 
Rock salt was produced in six mines in 
West Pakistan, specifically at Khewra, 
Warha, Kalabagh, Jatta, Bahadurkhel and 
Karak. Solution mining was being consid- 
ered. Overall in 1970, Pakistan produced 
about 761,000 tons of salt (approximately 
60 percent marine salt) and exported 
about one-sixth of total output. 


MINERAL FUELS 


Pakistan energy consumption from all 
forms of available commercial fuels was es- 
timated at 8.86 million tons of fuel oil 
equivalent in 1970, a slight increase from 
8.18 millions tons of fuel oil equivalent in 
1969. During the year, the contribution of 
the various fuels to the national energy re- 
quirement was estimated as follows: Oil, 
45.8 percent; natural gas, 28.5 percent; 
coal, 15.9 percent; and hydroelectric power, 
9.8 percent. 

Coal—The fourth 5-year plan antici- 
pates the continued development of domes- 
tic coal resources, and a target production 
of 3.5 million tons annually has been es- 
tablished for fiscal 1974—75. This is nearly 
three times the output in 1969—70, the last 
year of the third 5-year plan. Actual out- 
put in 1969-70 was much below the pro- 
duction target. 


Construction of a coal briquetting plant 
has been approved for the Makerwal/ 
Gullakhell coal mines at Makerwal. The 
plant will use unmarketable coal fines as 
the starting material for the annual pro- 
duction of 20,000 tons of briquets. If these 
briquets are eventually produced, steam 
coal imports can be reduced and foreign 
exchange saved. 
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Coal is mined in West Pakistan primar- 
ily by private operators. The coal is low 
grade and has the following characteristics: 
Volatile matter, 35 to 40 percent; ash con- 
tent, a maximum of 35 percent; sulphur, 
0.5 to 3.5 percent; calorific value, 7,400 to 
10,500 British thermal units (Btu) per 
pound. Mining conditions are generally dif- 
ficult. Most of the coal is consumed locally 
because of transportation limitations and 
the low grade of the coal. West Pakistan’s 
overall coal reserves have been estimated 
at 335 million tons, but recoverable ton- 
nage is probably much less. 

East Pakistan relies on imports to meet 
its coal needs. However, this area has 
deep-lying coal in the Rajshahi district, 
and the reserves there may be comparable 
to those of West Pakistan. There were 
plans to sink two 3,900-foot-deep shafts at 
Jamalganj. 

Natural Gas.—During 1970, Pakistan’s 
output of natural gas, derived from six 
gasfields and one oilfield increased 14 per- 
cent over the 1969 level. The group of 
producing fields remained unchanged from 
that of the previous year, but the share of 
the total accounted for by each field 
showed some variation, as indicated in the 
following tabulation, that compares per- 
formances of the gasfield in 1969 with 
those in 1970: 


Output 
Field (million cubic feet) 
1969 1970 
East Pakistan: 
5 CC 710 2 520 
abiganj............... f 
Titas . | 4,410 (6080 


Dhulian (oilfield). ...... 6,239 9,900 
Mari- -..-------------- 9,186 10,094 
SUl eeen 8 90,740 93,441 

Tr ea 116,921 133,856 


Natural gas was discovered in 1969 at 
Sari Singh, which lies between Karachi and 
Hyderabad. Reserves were estimated at 
30,000 million cubic feet and were ex- 
pected to provide gas for commercial use 
for a period from 8 to 9 years. This natu- 
ral gasfield can be expected to supply gas 
for the natural gas purification plant at 
Sui. The Pakistan Government may en- 
courage the development of this field be- 
cause of its proximity to the industrial 
consumption centers of Karachi and Hy- 
derabad. 


a ue —— ad n 
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Petroleum.—Crude oil production, 
mainly from the Dhulain and Balkassar 
fields in West Pakistan, declined slightly to 
3.4 million barrels. This was far from ade- 
quate to meet demand, and 28 million 
barrels had to be imported. 

Three refineries are available for process- 
ing imported crude oil, two at Karachi 
(53,000 and 12,000 barrels per day) and 
one at Chittagong in East Pakistan (30,000 
barrels per day). A fourth refinery—Mor- 
gah (10,000 barrels per day) near Rawal- 
pindi processes domestic crude petroleum. 
Very large tonnages of refined petroleum 
were also imported as such. 

The West German oil firm, Wintershall 
A.G., signed an agreement with the Gov- 
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ernment of Pakistan in June 1969 for con- 
cession rights to two blocks of 5,000 square 
miles in the offshore areas of Karachi and 
Tatta for an initial 3-year period. The 
Government was to retain a 7.5-percent 
working interest. Rights were reserved for 
the Government to acquire an additional 
32.5-percent interest, provided payment is 
made on prediscovery expenditures on a 
prorated basis. 

A seismic survey of the Karachi coast 
and the Tatta district has been completed 
by Wintershall A.G. Additional studies 
were conducted in the adjacent areas of 
Sind and Baluchistan. Drilling may be un- 
dertaken, if warranted by survey results. 
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The Mineral Industry of Peru 


By Frank E. Noe 


The military junta, which took control 
of the Government in 1968, undertook 
widespread social and economic reforms 
during the year. For the first time since 
1966, Peru achieved an economic growth 
rate of more than 5 percent in real terms. 
Sparked by a heavy rate of monetary 
expansion, record exports, an accelerated 
rhythm of government construction, and a 
substantial increase in fishery production, 
the economy gained momentum as the 
year progressed and finished with a 7.3- 
percent increase in the real gross national 
product (GNP). Although the mining 
industry was responsible for the major 
share of export values, the mining sector 
made the smallest contribution to the 
GNP, only 3.8 percent. Under the impact 
of declining prices and production losses 
stemming from labor disputes, the export 
sales of Peru's principal mineral products 
fell off 33 percent during the last quarter 
of the year. The National Society of 
Mining and Petroleum indicated that total 
losses in production during September and 
October from strikes amounted to almost 
300,000 tons of exportable material worth 
about $26 million. Labor relations in the 
mining industry deteriorated sharply in 
the last quarter. Although agreements with 
unions were in effect, strike activity 
became frequent, with costly consequences. 
The mining unions acted on the basis of a 
solidarity agreement, which made it possi- 
ble to bring 85 percent of mine production 
to a standstill by simultaneous sympathy 
strikes. Despite a warning by the Minister 
of Labor that his Ministry would be 
inflexible in punishing all those who con- 
tinued to create situations that would 
affect normal working activities, labor 
unrest in the mining sector remained 
unresolved at yearend. 

The Government kept the mining indus- 
try off balance throughout the year by 
means of a series of decrees which changed 


the rules of the game as the year prog- 
ressed. By so doing, the Government 
gained control of just about every major 
unworked mineral concession worth having 
in the country. Although aimed primarily 
at American companies, which held large 
unworked concessions, Peruvian companies 
as well as those of other countries lost 
concessions in the Government's drive for 
immediate development of all unworked 
concessions. The first move against the 
industry's status quo came in September 
1969, when the Government issued Decree 
17792 to force work on inactive conces- 
sions. Concession holders had to present 
"work calendars" by December 31, 1969, 
outlining development plans to reach min- 
imum production capacity by April 1975. 
Failure to submit a work calendar meant 
the loss of the concession. Nearly all com- 
panies filed these plans, but out of a total 
of 537 presented, the Ministry of Energy 
and Mines objected to about 400, includ- 
ing the calendars for all of the big proj- 
ects such as Cerro Verde, Antamina, Michi- 
quillay, and  Quellaveco. The main 
objection made by the Ministry was that 
the work schedules, as presented by the 
companies, did not call for sufficiently fast 
development of the mines. Of the 400 
work schedules that met initial objection, 
a new deadline of March 31 was set for 
resolution of Government-company differ- 
ences. 

On April 14, the Government issued 
Decree 18225, the Normative Mining Law, 
which set forth basic principles that were 
to be incorporated into a new mining law 
to replace the 1950 Mining Code. The fun- 
damental elements of this measure embody 
a revised tax structure, incentives for 
establishing mixed companies with State 
participation, and provisions for a Govern- 
ment monopoly on marketing all minerals 


1 Supervisory physical scientist, Division of Non- 
ferrous Metals. 
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and on the refining of copper. The decree 
also authorized the establishment of an 
autonomous government agency, Empresa 
Minera del Peru  (Minero-Peru). The 
organic law for the operation of Minero- 
Peru was not published until October 13 
as Decree-Law 18436. Minero-Peru has 
administrative and economic autonomy 
and has been assigned an authorized capi- 
tal of approximately US$250 million to be 
fully subscribed by the State. It has been 
assigned the management of all State 
mining activities as well as the economic 
development of its subproducts and will 
represent the State in the mixed mining 
companies that the Government appears 
interested in promoting. It is also charged 
with mining promotion programs, research 
and technological development, and all 
types of operations related to the mining 
industry. It will also exercise the State 
monopoly on the purchase of all minerals 
produced in Peru for domestic and export 
sale. Marketing of copper by Minero-Peru 
was not to start until October 1971. 
Among the benefits enjoyed by mining 
companies under the 1950 Mining Code, 
which have been eliminated by the Nor- 
mative Mining Law, were the right to 
deduct from profits the losses from the 5 
preceding years; the right to reinvest—oncc 
the contract was expired—up to 50 percent 
of profits, tax-free; and protection against 
tax increases during 6 years after the end 
of a contract. Decree 18225 permits a con- 
cession holder to only reinvest, tax-free, up 
to 30 percent of his pretax profits, but the 
reinvestment is limited to about $5 mil- 
lion. The "regulatory clauses" that were to 
give detailed operating instructions and 
could substantially weaken or strengthen 
the decree had still not been issued at 
yearend. 
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Apparently deciding that the “work cal- 
endar" rules of 1969 were not making 
things move fast enough, the Government 
issued Decree 18368 on August 14, which 
required concessionaires to resubmit their 
calendars of operation applying the critical 
path method to their projects. The decree 
applied to all concession holders who had 
submitted calendars of operations under 
Decree 17792 and to any project involving 
at least a $1.5 million investment. New cal- 
endars were to be presented before Sep- 
tember 30, and the Director of Mining had 
30 days thereafter to approve them or 
make observations. If such observations 
were made, the company was to have 30 
days to make the necessary changes. Fail- 
ure to present a readjusted calendar or to 
correct it in accordance with the observa- 
tions, or disapproval of an adjusted calen- 
dar, were causes for the lapse of a conces- 
sion. Another stipulation of the August 
decree was that concessionaires were to 
secure, before December 31, financing for 
their projects and were to present the per- 
tinent documents to the Director of 
Mining who, with the advice of the Minis- 
try of Economy and Finance, would have 
30 days to approve financing arrangements. 
Failure to present the documents or their 
disapproval by the Director would be 
grounds for lapse of the concession. Decree 
18368, then, was the mechanism by which 
the Peruvian Government recovered all of 
the major unexploited mining concessions. 
At yearend, more than 230 mining claims 
had reverted to State ownership for failure 
to comply with the provisions established 
under this decree. At yearend, it was 
unclear as to what the Government 
intended to do with all of its new conces- 
sions. 


PRODUCTION 


Preliminary figures indicate that produc- 
tion of most minerals produced during the 
year increased in comparison with those of 
1969. An unfortunate wave of strikes, 
which began in September and continued 
intermittently throughout the remainder of 
the year, was responsible for the failure of 
the industry to set new record highs. Pro- 
duction of pig iron and iron and steel 
products dropped over 50 percent owing to 


the May earthquake, which curtailed the 
availability of power and caused some 
structural damage to the plant. 

Production figures for metals in Peru 
essentially represent a calculated recovera- 
ble content. In calculating recoverable 
metals, the Statistical Section of the 
Mining Department, Ministry of Energy 
and Mines reportedly has deducted from 
the assayed metal content of the ores and 
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Table 1.—Peru: Production of n:ineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Antimony: 
Mine output, metal content_-------------------------------------- 786 
Metal scree ete ⁰¹·˙¹w ees See d UE E EE 352 
Fh ͥ ͥ⁰⁰yd y eu Lees 1,227 
Bismuth: 
Mine output, metal content kk 809 
w cee ³¹ ER Cu E ³ ³ A A 8 792 
Cadmium: 
Mine output, metal contenn kk «„ 450 
M om ͥ dd d LED M 172 
Copper: 
Mine output, metal contenn ek 212, 537 
Copper sulfattenetr: 728 
Metal: 
Bill ⁵ ( ee oe as ot cee LE 147,624 
Benned. cL et tec eect ete ae eai 8 38,500 
Gold: 
Mine output, metal content.__.--._--.--..-..-------- troy ounces.. 105,118 
Métal .— i ee m xx bea do.... 65,780 
nnn a eee ee diua kilograms.. 312 
Iron and steel: 
Iron ore and concentrate thousand tons 9,015 
Pig iron (excluding blast furnace ferroalloys).................. do.... 111 
17 ingot and casting------------------------------------- do 106 
Mine output, metal eontenngW.u tut LL LL LL LLL Lll LLL l.l... 154,524 
JJJJöö·Üß Go oe ee Coe ore uu cL Da SU Cc 86,421 
Manganese: 
re and concentrate, gross weighn 7,153 
Metal eentesas....rk 8 2, 432 
%%% ĩ;?W.ͥ ̃ͤ 1 0 0 ͤ eco ĩð v 8 76-pound flasks.. 8,022 
Molybdenum, mine output, metal content___._.---...---------.-------- 805 
%%% ͥ]ẽ·õſ cuo uie eM LLL ee i es kilograms. . 5,766 
Silver: 
Mine output, metal content thousand troy ounces.. 36,362 
Cl ³ðLK/ ĩᷣ y ĩ 8 do 21,363 
in.... M kilograms__ 24, 033 
Tin, mine output, metal content long tons 99 
zu: mine output, metal content r 554 
ine: 
Mine output, metal contennnn LLL LLL Ll LL ee 291 , 404 
Metal, J)GGGGCb0Cͥ0ͤͥ5.: e mm 8 65, 788 
NONMETALS 
Dv lE CHRIS 33,906 
5 Braüraullee eee eee thousand metric tons 1,109 
ays: 
Bien cu Stee 12,817 
|»). Mac OL oT ß r 5,685 
470) mec Sn 8! 1,024 
C ³˙”m»ꝗ ] quur iesus m E oe ee E r 121,329 
B ³˙Ü¹iÜõ?. ] ⅛ Ä - ddfddfſ y ; 
JJJ%7/%/%/%/%%WWVTEÿW y LU ELI EE 1,889 
Gypsum: 
hh ³owmw qq AAA LL Lu LEE E 35,684 
hh ͥð⁰ aa ae es ha Es Siete cra e E 29,957 
e ß ñęę e M EE 7,659 
Phosphate, gúsho ouo ur ³ y ⁰⁰ eee 77,010 
h/ o ee eae oe eui ees ees r 116,325 
Stone: 
Dimension, Wee Re qUEMR E CE NC ca 14,382 
Crushed and broken: 
DOlOMICGs fee eS eee ee eee b r 4,553 
Gravel and sand.. ---------------------------- thousand tons 1,406 
Eee ð a iE 8 „567 
f ³˙1 mm.... y RUTRUM NN 61.310 
Talc and related materials, pyrophyll ite r 6,320 
à MINERAL FUELS AND RELATED MATERIALS 
oa 
, ß e -———— eeu de 7,491 
Bürde -v ³ð K 153,115 
Coke; all tvD6S- loose delendum eon 41,727 
Gas, natural, gross production million cubic feet.. 75,792 
Natural gas liquids 117 thousand 42-gallon barrels. . 987 


See footnotes at end of table. 


1969 


198,803 
723 


133,926 
34,465 


131,638 
75. 170 
997 


9,270 
176 
192 


154 , 543 
77.923 


300,003 
62 ,277 


148,839 
1,137 
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1970 » 


220,225 
764 


140, 741 
86,178 


107,675 
55, 794 
1,557 


9,718 
e 86 
e 94 


156,770 
12,510 


299,136 
68,689 


236 , 321 
1,144 


35,578 
32,245 
1,549 
51,658 
2. 559 
2, 863 


80, 975 
56, 595 
9,715 
50, 226 
190, 577 


1.092 
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Table 1.—Peru: 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS—Continued 
Petroleum 

Crud- 6o o ot ee LULA ees thousand 42-gallon barrels.. 27, 056 26,329 26,272 

Refinery products:? 
Aviation gasoline_..............--....-----.------.---- do.... 27 80 12 
Motor gasoline. ....osacuascon cc odere med uescaed uum do.... 9,613 9,744 9,523 
Soler MNT , . a do.... 1,3 1,420 1,536 
Kerosene ³·⁰eV 0G ⅛ dad (k e coste do 3, 886 3,792 8,963 
Distillate fuel oliliiiIl11llll!kl „„ do.... 6,695 6,823 6,719 
Residual fuel olill“““.lnndndnlnndldndnd. eee do 8,162 7,766 7,765 
Liquefied petroleum gas «««««««« do- 233 272 310 
Hubert dime s do 64 65 79 
Asphalt. cn nene cu AUI LO LL Ce iE do 161 215 285 
%%% / kd h . ß do 93 336 102 

e Estimate. » Preliminary. r Revised. 


1 Includes ground marble. 
2 Excludes refinery fuel and losses. 


concentrates 5 percent for copper and lead; 
10 percent for zinc, iron, 
molybdenum, and tungsten; and 35 per- 


manganese, 


cent for arsenic, bismuth, cadmium, and 
tin. These deductions were based on aver- 
age recoverability experience. 


TRADE 


In 1970, for the first time, Peru's exports 
surpassed the $1 billion mark. Unofficial 
figures indicated a total foreign exchange 
income of US$1,048 million. Income from 
exports during 1968 and 1969 was US$866 
million in both cases. 

As before, minerals accounted for the 
major share of the total foreign exchange 
income; provisional figures for minerals 
were US$512 million, or 49 percent. Total 
value of mineral exports increased 7.6 per- 
cent in comparison to 1969; the increase in 
volume of mineral exports was only 3.5 
percent. The National Society of Mining 
and Petroleum reported that production 
loss due to strikes resulted in a loss of 
exports valued at about $26 million. 

Copper shipments during 1970, at 
215,600 tons, were 7.5 percent above 1969 
exports of 200,500 tons, though because of 
the sharp downturn in international 
copper prices during the last half of the 
year, total copper income for 1970 was 
only US$10 million over the previous 
year's total. Copper exports represented 
25.7 percent by value of total exports and 


52.6 percent of the value of all mineral 
exports. 


Value 
(million dollars) 
Mineral Total 
com- com- 
modity modity 
trade trade 
Exports 
18888 eec cU ORE 454 866 
9 9999.§öog eme 476 866 
1970 v»»urꝛin w 512 1,048 
Imports: 
1968..... 3 74 630 
§öÜ 8 62 600 
// · A mm NA 619 
Trade balance: 
1968... loce Ew RIS +880 +236 
1969... 5 8 +414 +265 
19702 ec cus ctoewee NA +42 
» Preliminary. NA Not available. 


Value of exports of zinc and silver was 
up 20.5 percent and 6.9 percent, respec- 
tively. The United States, Japan, and West 
Germany represented the major mineral 
markets for Peru. The five minerals listed 
in the following table constituted about 94 
percent of the value of minerals exported: 
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Table 2.—Peru: Selected mineral products exported (f.o.b.) 


1968 ! 1969 ! 1970 ? 
Mineral product — — — —äi0 .. — — — ——— — 
(fine content) Quantity Value Quantity Value Quantity Value 

(metrie tons) (millions) (metrie tons) (millions) (metrie tons) (millions) 

Copper 206, 531 3234 200, 523 32 59 215, 572 3269 
Silver 1,083 69 1,065 58 1,171 62 
Iron ore r 8,532,345 63 79,040,599 r63 10,050,146 66 
Lead: 8 153, 608 29 156,157 35 159,040 35 
7277777 ee E ens 803,788 83 310, 848 39 831,996 47 


* Revised. 

1 Ministerio de Economia y Finanzas, Dirección General de Aduanas, Lima, Peru. Estadística del Comercio 
Exterior, 1969, 519 pp. 

3 U.S. Embassy, Lima, Peru. State Dept. Airgram A-88, Mar. 26, 1971, 1 p., 2 encl., 4 pp. 


Table 3.—Peru: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Antimony: 
Ore and concentrate 1,346 975 West Germany 253; Belgium- 
5 182; Brazil 8132; 
France 139 
Metal including alloys, all form 367 89 All to United States. 
Arsenic, trioxide - „ 707 208 Do. 
Bismuth metal including alloys, all forms 807 702 United States 281; Belgium- 
Luxembourg 161; Netherlands 
161; West Germany 73. 
Cadmium: 
Intermediate metallurgical producta. ....... 71 21 NA. 
8 Metal including alloys, all form 165 166 United States 77; Netherlands 61. 
opper: 
Ore and concentrate 107, 842 208,762 Mainly to Japan. 
Matte and cement... t 290 1,185 Japan 675; Spain 4265. 
Metal including alloys: 
Bir ⁵³ . 144,937 135,835 United States 90,290; West Ger- 
many 14,288. 
iii ee ee ee 33, 905 32, 479 Netherlands 14,815; United States 
Semimanufacture s 101 234 Denmark 113; Bolivia 67; Ecuador 
Gold: 
Ore and concentrate 1. troy ounces... 24,679 38,718 (). 
Metal unworked or partly worked 1. do 10,719 13,883 (). 
Iron and steel: 
Iron ore, concentrate, and pellets 8,532,345 9,040,599 Mainly to Jap 
Metal ) A SE A ees 13,030 31,134 Japan 21, 031; "Argentina 8,048. 
OUS and concentrate 154,619 167,514 Japan 49,688; United States 
33. 1805 : Belgium-Luxembourg 
Metal including alloys, all forms 79,184 75,945 Mainly to United States. 
Mercur 76-pound flasks . 8,514 2,109 Mainly to Japan. 
Molybdenum ore and concentrate 1,175 662 West Germany 383; France 166; 
. United Kingdom 78. 
Senium. elemental..............- kilograms. _ 5,542 5,424 Mainly to United States. 
ilver: 
Ore and concentrate ! 
thousand troy ounces. . 12,748 16,111 (). 
Metal including alloys: ! 
Refined and electrolytic... .... do.... 16,845 14,541 (). 
Blister and mixed bars do.... 8,608 3,587 (2). 
Tellurium, elemental............... kilograms.. 11,433 17,795 United States 11,599; Nether- 
lands 6,169. 
Tin: 
Ore and concentrate long tons.. 185 162 Mainly to United Kingdom. 
Metal including alloy do.... 40 zu 
Tungsten ore and concentrate 867 2,268 Belgium-Luxembourg 1,147; Japan 
2: 535; United States 200. 
inc: 
Ore and concentrate 477, 750 484,091 zanan ; E „235; United States 
Metal including alloys, all forms 56,420 59,478 United States 27,554; Brazil 
11,392; Netherlands 4,699. 
Other: 
Ash and residue containing nonferrous metal 65 ic 
Base metals including alloys, all forms, n.e.s_ a 1 Mainly to United States. 


See footnotes at end of table. 
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Table 3.—Peru: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
NONMETALS 
Barite and witherite___.________._.__-..____. 86,371 106,821 Mainly to United Sta 
Cement. n eee %o» 27, 966 58,271 Argentina 82,600; Bolivia 25,421. 
cay 8 products (including all refractory 
rick): 
Crude, bentonite. ....................-- 81 50 All to Ecuador. 
Fable. 88 80 26 Bolivia 16: Eeuador 10. 
Fertilizer materials, crude and manufactured r 1,220 2,791 United States 1,014; Japan 1,007. 
y ³ K ⁵³ 221 529 All to Ecuador. 
Stone, sand and gravel 31 du 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, natural gas liquids... ....... 115 216 All to Ecuador. 
Petroleum: 
Crude thousand tons.. 488,987 289,629 United Kingdom 154,454; Brazil 
50,636; Argentina 36,218. 
Refinery products: 
Kerosine.__...._....-......----.---- 9 2 
Distillate fuel oil! 49,268 12,476 NA. 
Residual fuel oil.....................- 48,261 27,785 Panama, excluding Canal Zone 
Lubricants......_.._..-.--.-_------- 1,068 57 NA. 
OUh@? 2 22 2 oco eee eee ae 19 All to Bolivia. 
r Revised. NA Not available. 


1 Content in ores, concentrates, and refinery N of base metals included. 


2 Country distribution not separately report 


Source: Estadística del Comercio Exterior. Ministerio de Economia y Finanzas, Dirección General de 


Aduanas, Lima, Peru, 1968, 626 pp; 1969, 519 pp. 


Table 4.—Peru: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 . Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrate 1,202 1,562 PE 5 e West Germany 
Oxide (alumina) and hydroxide............. 1,461 2,827 Mainly from West Germany. 
Metal including alloys: 
Unwrought. ........................- 8,361 2,947 Canada 1,485; United States 1,452. 
Semimanufactur es 1. 720 1.641 United States 808; France 231; 
Austria 230; West Germany 228. 
Arsenic, natural sulfides ---.---- kilograms. . Ac 4,426 All from United States. 
Cadmium metal including alloys, all forms 
do.... 104 262 ve Germany 137; United States 
Chromium: 
Oxide and hydroxide................ do.... 23,588 28,449 Mainly from West Germany. 
Metal including alloys, all forms do.... 1,749 891 All from United States. 
Copper metal including alloys, all forms: 
Unwrought... cocco DERE ETE 9 2 egen i. 1; United 
Semimanufactures..---------------------- 641 570 ermany 123; Chile 88; Italy 
b 9; Sweden 60; Japan 46; United 
Kingdom 40. 
Gold, unworked or partly worked. . .troy ounces... 77 67 All from West Germany. 
Iron and steel: 
Vs and concentrate 60 25 All from United States. 
etal: 
Cj etc a 7,114 2,942 Do. 
Sponge iron, powder, shot 128 141 Mainly from United States. 
OrrosllOys - --------- -a-m 1,423 936 wins from Republic of South 
Steel, primary forme 212 130 Hed Kingdom 83; United States 
Semimanufactures. .. s 184,504 155,086 Japan 78,815; United States 23,401; 
est Germany 9,949. 
Lead metal including alloys, all forms 77 45 United States 21; United Kingdom 
, 13; Japan 6 
Magnesium metal including alloys, all forms 
kilograms- . 8,425 5,220 Mainly from United States. 
Mercur 76-pound flasks . 2 8 Mainly from West Germany. 
Nickel metal including alloys, all forms 48 33 Do. 


See footnotes at end of table. 
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Table 4.—Peru: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Platinum-group metals including alloys, all forms 
troy ounces... 527 186 Mainly from Switzerland. 
Selenium and tellurium.......................- 2, 503 223 All from West Germany. 
Silver metal including alloyss troy ounces. . 4,212 A 
Tin metal including alloys, all forms. long tons 195 208 United States 63; Malaysia 41; 
Denmark 31; Taiwan 30. 
Titanium, oxide 1,394 1,298 West Germany 449; Finland 417; 
United Kingdom 207. 
Zinc 
%%%§öé]%çG];Wk⸗. y ci eatenus 11 15 United States 9; West Germany 5. 
Metal including alloys 
Unwrou ght 7 Mainly from West Germany. 
Semimanufacture s 129 128 West Germany 39; Uni States 
38; United Kingdom 19. 
Other: 
Ore and concentrate 1,049 1,621 Mainly from United States. 
Metals including alloys, all form 11 Do. 
NONMETALS 
Abrasives, natural, n.es__.__...___._--__----- 222 249 United States 63; West Germany 
x United Kingdom 29; Japan 
/ ³· AÆAk. cocks es 8,967 2,694 Canada 2,202; United States 244. 
Barite and witherite_.___________--_____._____- 202 248 Mainly from Italy. 
Boron materials. ..... 22222222 L2 Lc cl lll 178 249 Mainly from United States. 
Cement... clc eh eves etek AL 27,871 12,091 Venezuela 3,585; Colombia 2,887; 
West Germany 2,384. 
FC ee % —%òv)r ] rr 843 899 Mainly from France. 
Clays and products (including all refractory brick): 
Benton ite 1,280 489 Mainly from United States. 
Ff ⁰ Ad emu oe iie 2,928 2,918 United Kingdom 1,601; United 
States 1,295. 
Other soudure Dn dM Er LE 2,184 2,023 United Kingdom 1,084; Czechoslo- 
vakia 303; Japan 233. 
Diatomite and other infusoria! earths. s 1,225 1,849 Mexico 1,285; United States 518. 
Feldspar and fluorspar......................-- 1,474 745 Republic of South Africa 404; 
anada 147. 
Fertilizer materials: 
Nitrogenous, crude and manufactured r 102,140 78,751 West Germany 22,993; United 
States 12,733; Netherlands 
12,594. 
Phosphatic: 
e . eL 6, 968 11,187 All from United States. 
Manufactur du 5 85 br Germany 50; United States 
5 
Potassic, crude and manufactured r 6,671 8,128 France2,765; West Germany 2,837; 
United States 1,771. 
Other manufactured, mixed...............- 9,667 7,642 Morc dd ,544; West Germany 
Ammonla8... ß ee r 98 40 Mainly from United States. 
5 e d do 62 40 Norway 15; United Kingdom 14. 
agnes and plast ers 509 282 Mainly from United States. 
rr ⁵ muc eie 1,020 1,527 Do. 
Mica, all TOS. uoo ĩðV,wũ eee eat 70 139 United States 85; Norway 40. 
Moe ECOSSE TTT 2,928 3,130 Mainly from Bahamas. 
Sodium and potassium compounds 3, 536 2,002 United Kingdom 1,026; West 
Germany 464; United States 277. 
Stone, sand and gravel: 
Dimension stone 578 619 Mainly from Italy. 
Dolomites. occ cur evel eee ee oes 30 25 All from France. 
ravel and crushed rock____________--___- 90 46 Italy 27; Belgium-Luxembourg 15. 
Sand excluding metal bearing 4,239 3,085 Mainly from United States. 
Quartz and quartzite.... ........ 2 2.2. -- 42 60 West Germany 26; Mexico 21. 
Sulfur, elemental............... LL LLL Ll lsl ls 5, 663 1,069 Mainly from Bolivia. 
Tale and steat ite 688 802 Itay a 263; United States 253; 
orw 66; Netherlands 58. 
Otho ect AAA 8 52 20 Mainly rom Republic of South 
Africa. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.. ................ 172 222 United Kingdom 96; Trinidad and 
Tobago 48; Spain 47. 
Carbon black and gas carbon 2,921 8,581 won States 1,914; Colombia 
4 
Coal including briquets, all grades 102 8,258 Canada 3,135; United States 2,640; 
United Kingdom 2,464. 
Coke and semicoke. ............. 22... .-..- 10,351 1,047 bs nan y 718; United King- 
om 2 
Gas, hydrocarbooee n 34 12 Mainly from United States. 


See footnotes at end of table. 
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Table 4.—Peru: ‘Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
MINERAL FUELS AND 
RELATED MATERIALS—Continued 
Petroleum: 
Crude and partly refined 940,249 436,018 Mainly from Venezuela. 
Refinery products: 
Gasoline 270, 268 27,759 tran 16,597; Netherlands Antilles 
Kerosine and jet fuel. 12,561 - g 
Distillate fuel oil“! 408,522 304,941 416,767 146,412; United States 
Lubricants.............-.....-.-..... 29,550 88,316 Mainly from United States 
Mineral jelly and wax................- 13, 183 11,892 Indonesia 5,623; Japan 1,674; 
United States 1, 575. 
Othe tases ³⁰ AA Sos sees 434 8,902 Mainly from United States. 
Mineral tar and other coal, petroleum, or gas de- 
rived crude chemicals 1,786 2,052 Do. 


r Revised. 


Source: Estadística del Comercio Exterior. Ministerio de Economia y Finanzas, Dirección General de 


Aduanas, Lima, Peru, 1968, 626 pp.; 1969, 519 pp. 


COMMODITY REVIEW 


METALS 


Copper.—The most dramatic develop- 
ment in the mining industry was the 
recovery by the Government of the large 
undeveloped copper properties. During the 
last 5 months of the year, the Government 
skillfully imposed on foreign mining com- 


panies virtually impossible demands for 
immediate development and proof that the 
companies had arranged finances for their 
projects by December 31, 1971. The list 
below gives the principal properties on 
which concessions were annulled or other- 
wise lost by the former concessionaires: 


Estimated reserves Investment 

required 

Ore Percent (million 

Property Former owner (million copper dollars) 

metric tons) 
Michiquillay......... American Smelting and Refining Company. 570 0.72 400 
Antam ina Cerro de Pasco Cor 5.8 2.6 55 
Tintay a „%% ̃ ͤ mmwFœœœ 8 7 8.0 40 
Chalcobamba. ....... q)) -t 28 2.1 150 
Ferrobamba. ........ Sh erra eT Ogre ͤĩͤ ee 2 8.4 

Cerro Verde The Anaconda Company...............- 149 1.0 150 
Berenguela.......... Charter Consolidated Ltd... ............ 12 1.2 NA 
Quella vecoo Southern Peru Copper Cord 200 .94 200 


NA Not available. 


Loss of the preceding concession rights 
stem from Decree-Law 18368 of August 14, 
which was described at the beginning of 
the chapter. Implicit in the law, though 
not actually stated as a requirement, was 
the strong suggestion that the Peruvian 
Government should become a 5l-percent 
owner. In each of the above instances, 
however, the companies were unable or 
unwilling to meet the Government's condi- 
tions for management control and majority 
equity position. 

The principal copper producer contin- 
ued to be Southern Peru Copper Corp. 
(SPCC) which at the beginning of 1970 


held concessions to three mineral deposits, 
Toquepala, Cuajone, and  Quellaveco, 
located about 75 miles inland from the 
southern port city of Ilo where the com- 
pany also operated a smelter. Toquepala, a 
large, open pit mine containing low-grade 
copper and molybdenum ores, was the 
only property currently in production. The 
mine and concentrator were shutdown for 
20 days because of three separate strikes, 
17 days of which were in sympathy with 
strikes at other mining operations not con- 
nected with the company. Operations at 
the Ilo smelter were continuous through- 
out the year. Production of blister copper 
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increased, and production of molybdenum 
concentrates improved during the year 
both in quantity and quality following the 
development of a process more suitable to 
the mineralogical characteristics of the 
Toquepala ore. Net earnings of SPCC, 
however, dropped about 43 percent owing 
to a lower average price received for 
copper and an increase from 54.5 percent 
to approximately 68 percent in the Peru- 
vian income tax rate, which went into 
effect January 1, 1970. 

The Cuajone deposit, estimated to be 
about 500 million tons of slightly over 1- 
percent copper ore, was being developed as 
an open pit mine, under an agreement 
signed on December 19, 1969, with the 
Government of Peru. Preliminary work at 
Cuajone is on schedule. A new access road 
was completed, and work was started on 
the railroad tunnels to link Cuajone with 
Toquepala, 17 air miles to the southeast. 
Stripping of the overburden began in 
November. During the year, several meet- 
ings were held with a group of European 
and Japanese mining and metal companies 
and with international financing institu- 
tions with the hope of arranging financing 
for the Cuajone project, which is estimated 
to cost about $400 million. No agreement 
had been reached at yearend. 

The Quellaveco deposit, which has 
reserves estimated at approximately 200 
million tons of 0.94-percent copper ores, 
became subject to the provisions of Decree 
18368. No calendar for financing was filed 
for Quellaveco, since SPCC felt that Quel- 
laveco and Cuajone made up a single eco- 
nomic unit and that engineering reasons 
dictated that Quellaveco should be devel- 
oped after the Cuajone project was com- 
plete. In the absence of a financial calen- 
dar, the Peruvian Government cancelled 
the Quellaveco concession in early January 
1971. 

Salient statistics for SPCC operations for 
the years 1968-70 follow: 


1968 | 1969: 1970 


Ore and waste mined 
thousand metric tons.. 62,481 58,338 62,010 
Ore treated do.... 18,056 11,980 13,896 
Ore-to-waste ratio 1:3.8 1:3.9 1:3.5 

Copper content of— 
1.21 1.18 1.14 


Ore milled. percent. 
Blister produced 
metric tons 184,010 121,774 129,631 
Molybdenum concen- 
trates do 1,426 295 1,049 
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Cerro de Pasco Corp. maintained its 
position as the second largest copper pro- 
ducer and the major producer of other 
nonferrous metals. Cerro presently operates 
six metal mines, six concentrators, and a 
smelting and refining complex, which is 
one of the most diverse and complex 
metallurgical treatment facilities in the 
world. As shown in the following tabula- 
tion from Cerro Corp.’s annual reports, 
production of copper, lead, zinc, and gold, 
declined somewhat and increases were re- 
ported for silver, tungsten, and bismuth. 
The decine in the principal metals pro- 
duced was due primarily to a series of 
strikes in the latter part of 1970. 


1968 1969 1970 
Copper....metric tons.. 58,210 47,959 47, 726 
Lead...........- do.... 86,8346 77,589 71,960 
Zinc: 
Refined...... do. 65,878 62,859 68,791 
In concentrates 
do.... 80,680 74,859 61,529 
Bismuth......... do.... 652 763 
Gold troy ounces.. 43,160 52,000 38, 000 
Silver 
thousand troy ounces.. 20,371 18,532 20, 823 


At the beginning of 1970, Cerro held 
concessions to develop four significant 
deposits Antamina, Chalcobamba, Ferro- 
bamba, and Tintaya. To protect its inter- 
ests in these deposits, Cerro filed calendars 
of development on these concessions and 
assembled a consortium of European and 
Japanese mining companies to arrange a 
financing plan for mine development. 
Negotiations were begun with the Peru- 
vian Government to reach an appropriate 
joint venture agreement regarding these 
four properties. While these negotiations 
were under way, the Government issued a 
decree which required filing by yearend ot 
proof of financing for all affected develop- 
ment properties, including Cerro's. Near 
the end of August, the European members 
of the consortium withdrew because delays 
in negotiations made it unlikely that 
agreement on a joint venture could be 
reached in the time available. On October 
29, the Peruvian Government issued reso- 
lutions terminating the four Cerro conces- 
sions and announced plans to develop the 
properties through a state-owned enter- 
prise. 

The Cia. Minera Condestable, S.A., 
owned jointly by Nippon Mining Co., Ltd., 
and Mitsui Mining and Smelting Co., com- 
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pleted expansion of the concentrating 
plant at its Condestable copper mine, 
located 94 kilometers south of Lima, in 
the Province of Cañete. The company 
began operating the Condestable mine in 
1963. Initial capacity of the concentrating 
plant was 300 tons per day. It has now 
been increased to 600 tons per day, and 
the company expects to produce at least 
15,000 tons of 24-percent copper concen- 
trate per year, which will be exported to 
Japan. The mine employs 1,000 workers. 
In 1970 the company exported 2,884 metric 
tons of copper. 

The Minas de Cobre de Chapi, S.A., 
located about 60 miles south of Arequipa, 
is also owned jointly by Nippon Mining 
and Mitsui Mining. The mine had been in 
production on a small scale for about 15 
years before the Japanese group took it 
over and inaugurated a $5.5 million 
expansion plan. The underground ore 
body averages about 2.4 percent, and the 
mining rate is about 20,000 tons per 
month. Concentrates exported to Japan 
contained 2,940 metric tons of copper. 

The Mitsubishi Metal Mining Co. Ltd. 
announced in Tokyo that it had begun 
copper prospecting at El Dorado, central 
Peru. Mitsubishi signed a 4-year prospect- 
ing contract with a Peruvian company, 
which owned mining rights over a 700-hec- 
tare area. The Japanese firm planned to 
spend about $100,000 during the year on a 
geological survey and preliminary drilling 
program. 

Except for a brief interruption following 
the disastrous earthquake in May, opera- 
tions at the Quiruvilca mine of Northern 
Peru Mining Corp. a wholly owned sub- 
sidiary of American Smelting and Refining 
Co., were at full capacity throughout the 
year. Earthquake damage to the mine, 
plant, and facilities was relatively minor. A 
total of 295,058 tons of ore was mined and 
milled to produce 20,433 tons of copper 
concentrate, 2,395 tons of lead concentrate, 
and 7,875 tons of zinc concentrate. These 
concentrates also contained 1,045,359 
ounces of silver. Copper precipitated from 
mine drainage water amounted to 740 
tons. 

Iron Ore.— The Peruvian Government 
and the Marcona Mining Co. signed a con- 
tract in December for the expansion of the 
company's plant and installations to 
increase production of iron ore from 8.9 
million to 10.7 million tons per year. The 
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expansion called for an investment of 
US$25 million— 511 million from Mar- 
cona's own resources and an Export-Import 
Bank loan of $15 million—and is to be 
completed by December 17, 1971. Marcona 
had originally applied in 1968 to expand 
its installations because of the company's 
increased commitments to Japanese ore 
buyers; a contract has been under discus- 
sion with the present Government for the 
past 2 years. However, during this time, 
Marcona has had to expand its facilities 
without a contract and has reportedly 
spent about $10 million, which will be dis- 
counted from the $25 million. The con- 
tract specifically includes investments made 
since December 17, 1968. 

The contract grants Marcona incentives 
allowed under Article 14, Decree- Law 
18225 (the Normative Mining Law), 
including tax stability, accelerated depre- 
ciation, and availability of foreign 
exchange, all with reference to increases 
resulting from this new investment but 
only for the duration of the investment 
recovery period. The company will be able 
to import, free of duty, the machinery and 
equipment required for the expansion. 

In general terms, the expansion will con- 
tinue a program already under way, which 
involves the addition of more equipment 
for iron ore production and expansion of 
the treatment installations at San Nicolas. 
As part of the latter project, additional 
grinding, magnetic concentrating, and pel- 
letizing capacity will be installed to 
increase the recovery of concentrate by 2 
million tons per year and the production 
of pellets by 700,000 tons per year. Other 
improvements will include the addition of 
a third unit, with a capacity of 26,800 kil- 
owatts, to the steam electric powerplant, 
an auxiliary 5,000-kilowatt diesel plant, 
and construction of a breakwater and 
dredging of the harbor to permit the han- 
dling of vessels up to 200,000 tons. 

One of the clauses of the contract obli- 
gates the company to purchase all its elec- 
tric power needs from the state owned 
Corporación de Energia Eléctrica del Man- 
taro, which is building the Mantaro 
hydroelectric plant in central Peru. The 
hydroelectric plant, whose first stage will 
produce 342,000 kilowatts, is due to go on 
stream in 1978. Present electric power 
facilities operated by Marcona will be kept 
on a standby basis. 

The company is obligated to ship up to 
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50 percent of its production in Peruvian- 
flag vessels, as required by law. This also 
applies to imports of capital goods and 
supplies. Since no Peruvian shipping line 
presently has suitable bulk ore carriers— 
though these could be chartered and 
under the law called Peruvian-flag vessels 
—Marcona's affiliate company, San Juan 
Carriers, will presumably continue to carry 
the bulk of iron ore exports for the time 
being. 

In 1970, Marcona Mining Co. established 
a new record in its 18 years of operating 
the Marcona mine by the shipment of 
10,177,046 tons of iron ore. Of this ton- 
nage, the quantity of pellets amounted to 
a high of 3,808,522 tons. The total ship- 
ments, which were loaded out in 150-vessel 
cargoes at the port of San Nicolas, com- 
prised 10,050,146 tons for export and 
126,900 tons for domestic consumption in 
Peru. 

In September the Nippon Steel Corp. 
announced the signing of a 10-year con- 
tract with Cía. San Juan, S.A. for the 
import of 10 million tons of iron ore from 
Marcona Mining Co., apparently through 
the Marconaflo system by which the ore is 
transported in slurry form. San Juan, S.A., 
is Marcona's marketing and transport sub- 
sidiary. Ore shipment was to begin in 
April 1972 and continue for 10 years at 
the rate of 1 million tons per year. 

Iron and Steel.—Production of pig iron 
and steel at Sociedad Siderürgica de Chim- 
bote, S.A. (SOGESA), the Government- 
owned steel company, was drastically 
reduced as a result of damage to the 
hydroelectric generating station and the 
steel mills at Chimbote caused by the 
earthquake of May 31. 

Lead and Zinc.—Early in the year, the 
Homestake Mining Co. of San Francisco 
secured a $6.5 million financing contract 
from Marubeni Iida Co., a leading Japa- 
nese trading firm, to help develop the 
lead-zinc-copper mine controlled by Cía. 
Minera del Madrigal. The funds were to 
be used for construction of a concentrating 
plant to treat 500 tons of ore per day, a 
2,500-kilowatt diesel electric plant, and a 
camp for personnel. Construction was to 
start by May I, and at yearend the differ- 
ential flotation mill was virtually com- 
pleted. Cía. Minera del Madrigal is to 
supply Toho Zinc Co. Ltd. of Tokyo with 
12,000 tons of lead concentrate, 14,000 tons 
of zinc concentrate, and 10,000 tons of 
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copper concentrate over a 5-year term 
starting within 21 months from the signing 
of the contract. 

Mitsui Mining and Smelting Co. of 
Japan doubled the capacity of its zinc, 
lead, and copper concentrator at the prop- 
erty of its Peruvian subsidiary, Santa 
Luisa, S.A. During the year, concentrates 
were produced containing 18,918 metric 
tons of zinc, 8,168 tons of lead, and 949 
tons of copper. The lead and zinc concen- 
trates were exported to Japan; while the 
small copper production was sold locally to 
Cerro de Pasco. 

The Gran Bretafiia mine, under option 
to the Toho Zinc Co., Ltd., of Japan, pro- 
duced zinc concentrates containing 6,666 
tons of zinc and 184 tons of manganese 
ore. 

The Cía. Minera San Ignacio de Moroco- 
cha completed installation of a concentra- 
tor to treat 700 tons per day of zinc ore at 
the new San Vicente mine in the Province 
of Tarma in central Peru. The mine has 
proven reserves of 1 million tons with a 
20-percent grade. Initial production was at 
the rate of 200 tons of concentrate per 
day. The company planned to increase 
mine and mill capacity to 300 tons of con- 
centrate per day by yearend. The concen- 
trates are transported from the mine by 
truck to Oroya and by railway from Oroya 
to Callao at a total cost of $10 per ton. 
Distance from the mine to Callao is about 
340 kilometers. 

Cía. Minerales Santander, Inc., an affili- 
ate of St. Joe Minerals Corp., produced 
75,370 tons of zinc concentrate and 10,809 
tons of lead concentrate from milling 
underground ore. Comparable tonnages for 
1969 were 70,551 and 9,385, respectively. 

Tungsten.—Mitsui Mining and Smelting 
Co. will invest $550,000 to build a 10-ton- 
per-day mill and equip the Acopalca mine 
in Ancash Province to produce about 120 
tons per year of 65-percent WO; concen- 
trate for shipment to Japan. 


NONMETALS 


Fertilizers.—At yearend, negotiations 
between the Government and the Cia. 
Minera Bayovar, S.A., a subsdiary of the 
Kaiser Aluminum & Chemical Corp., were 
still under way for development of the 
phosphate deposits in the Sechura Desert 
of northern Peru. At the beginning of the 
year, the Government had extended for 


610 


240 days a decision on the signing of a 
contract for developing the deposits. The 
decree extending the decision stated that 
the extension was for the purpose of 
deciding on the offer made by Kaiser Alu- 
minum of transferring to the Government 
all or part of the shares owned by Kaiser 
and Cía. Minera Bayovar, S.A. In the 
second half of the year, the Government 
terminated negotiations with Minera Bay- 
ovar for the continuation of a tax agree- 
ment. Kaiser announced that although ter- 
mination of the agreement would not 
cancel Minera Bayovar's claims, the event 
and the provisions of a new Peruvian law, 
aimed at accelerating the development of 
large mining projects in Peru, created 
questions as to the feasibility of Minera 
Bayovar's continuing to hold the claims. 
At that time, Kaiser Aluminum had 
invested approximately $10 million in the 
project. 

At yearend, the managing director of 
Petróleos del Perú (Petroperu) announced 
that studies had been completed for the 
construction of a $40 million fertilizer 
plant to be erected just north of the 
Talara oil refinery. The fertilizer complex, 
which will produce up to 510 tons of urea 
per day, will be erected by the Japanese 
firm of Toyo Engineering Corp. and will 
incorporate the Toyo Koatzu system. The 
plant will consume 10 million cubic feet of 
natural gas per day to produce 300 metric 
tons of ammonia, which will be converted 
to urea. The complex will consist of an 
ammonia plant, a urea plant, a 2,000-kilo- 
watt thermoelectric plant, and a plant for 
treating salt water. Over 20 firms partici- 
pated in the original study for the ferti- 
lizer complex. Four final studies were 
chosen of which Toyo Engineering's was 
considered the most suitable. Studies by 
Petroperu indicated that domestic require- 
ments for nitrogen fertilizers are estimated 
at 78,000 metric tons per year, 32,000 
metric tons of which are produced locally. 
In 1968, Peru was estimated to have used 
64,314 tons of nitrogen, 17,464 tons of 
phosphorus, and 4,411 tons of potassium in 
fertilizers. 


MINERAL FUELS 


Crude petroleum was produced at a rate 
of about 72,000 barrels per day. Some of 
this cannot be economically used by local 
refineries and is exported; this results in a 
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net deficit of consumption over production 
of over 20,000 barrels per day. Imports of 


petroleum products to meet this deficit 


cost the country over $30 million per year. 
Current projections, based on production 
from currently producing fields, means 
that petroleum imports will be costing 
over $100 million per year in less than 10 
years. 

To rectify this situation, Petroperu, the 
State owned oil company, in August 
launched one of the largest oil exploration 
programs ever to be undertaken in the 
country. The new program will be concen- 
trated on four areas, three in the jungle 
and one on the coast. Approximately $10 
million per year for the next 3 years will 
be spent in the jungle areas and about $2 
milion marked for the northern coast 
zone, both onshore and offshore. 

In the jungle, the program will have 
three phases. First, an aeromagnetic survey 
will be carried out along the Ecuadorean 
border area, but with some mileage being 
shot in  Petroperus Urubamba-Tambo 
reserved jungle area. Total area surveyed 
was to cover 9,000 linear kilometers and 
was scheduled to be done by a Canadian 
company, Geoterrex, Ltd. in September. 
The next stage involved seismic ground 
parties, the first of which started in Novem- 
ber. The seismic studies will determine the 
geologic structures of the regions and give 
an indication of where drilling is most 
likely to succeed. These programs, depend- 
ing on the area, will extend into mid-1973. 
Wildcat driling is scheduled to begin in 
January 1971. Petroperu engineers say that 
four rigs will be used, and schedules will 
take the various programs through to the 
end of 1973. 

Of the three jungle areas selected, about 
70 percent of expenditures and effort will 
be concentrated on the Ecuadorean-frontier 
zone, geographically and geologically close 
to the major Gulf-Texaco oil discoveries 
made in the Ecuadorean and Colombian 
jungles in the past few years. Little pre- 
vious exploration has been carried out in 
this area, which is populated only by Indi- 
ans. 

A smaller middle area known as San 
Alejandro, near Pucallpa, will be explored 
in a pool basis, though negotiations have 
yet to be completed between the three 
groups involved. These are Cerro de Pasco 
Petroleum Co., Cía. Peruana de Petróleos 
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“El Oriente", S.A., and Petroperu. El Ori- 
ente and Cerro Petroleum both have held 
concessions here for several years, and 
some exploration work, particularly by El 
Oriente, has already taken place. The first 
drilling will be in this area because any 
oil found can be quickly joined to the 
already existing pipeline of Cía. de Petró- 
leo “Ganso Azul", Ltda., for processing at 
Ganso’s Pucallpa refinery. 

The third jungle area selected is in the 
upper Ucayali, in a sparsely inhabited 
region to which access is difficult. For both 
this region and the Ecuador frontier 
region, substantial reserves would have to 
be proved in order to make the cost of 
building pipelines across the Andes Moun- 
tains an economic proposition, as either 
pipeline would cost well over $150 million. 

The other Petroperu program is for 
offshore exploration in an area north of 
Belco Petroleum Corp. of Peru's present 
operations; that is, from the Mancora Que- 
brada north to the Ecuadorean frontier. 
During November and December, a geo- 
physical research vessel was scheduled to 
work in this area, and by 1972, Petroperu 
has scheduled two wildcat drilling plat- 
forms to be in operation. Onshore seismic 
studies will be carried out in the Talara 
area, for a 6-month period that began in 
November. 


Exploration programs in the private 


Table 5.—Peru: 
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sector also moved ahead. The Texas Petro- 
leum Co. and Occidental Petroleum Corp. 
finally reached a settlement of law suits 
brought against each other as a result of 
Occidental’s 1969 acquisition of large 
search concessions on Peru’s outer Conti- 
nental Shelf. As part of the settlement, 
Occidental will within 1 year begin drill- 
ing an exploratory well on one of the 
jointly held offshore concessions and will 
continue drilling at its own cost until 
either $1.5 million has been spent for 
actual drilling or the well reaches a depth 
of 12,000 feet or hits basement rock. Belco 
Petroleum Corp. announced plans to step 
up development of its offshore properties 
by a $20 million program over the next 2 
years. It will drill six wells in deeper 
water near Talara, where Belco has drilled 
with reasonable success in the past. Belco 
continued development in 1970 with three 
fixed platforms equipped with slant der- 
rick drilling units. 

Exploration and exploitation concession 
holdings did not change during 1970 as 
Petroperu continued to hold 38,258,000 
hectares, and private companies main- 
tained 2,792,313 hectares. Sixty-thousand 
hectares in the coastal fields comprised the 
Lima concession, which is jointly held by 
Burmah Oil Co. and Petroperu. Continen- 
tal Shelf concessions include 35,000 hec- 
tares under exploitation by Belco Petro- 


Distribution of crude petroleum production by zone and company 


(Thousand 42-gallon barrels) 


Zone and company 


CONTINENTAL SHELF 


Belco Petroleum Corp. of Perá....................- 
Petróleos del Perá................................ 


Belco Petroleum Corp. of Peru 
Petróleos del Perú, Los Organon 


Petróleos del Perú, Lima concession ? 
Petróleos del Perá, La Brea y Parifias 3 
Petrolera Amotape, S.A 


EASTERN 
Compafiia de Petróleo “Ganso Azul", Lt 


da 
Compafiía Peruana de Petróleos “El Oriente", S. A 


Production 
1969 1970 

Re ee Se SUE ( 8,416 9,885 
7j 8 (1) 
t... hase 8,416 9,885 
E AE oa area aan E eg 41 42 
—— ĩ 1, 574 871 
J ͤ te) ee arsenite 10,320 10,181 
SR Ree tet 8 4,950 4,410 
77700 or ee 16,887 15,504 

NORRIS NA etre ee Ee SR 621 469 
cn HOT é 405 414 
RISE MERE rr Rte gee 1,026 883 

jj! PNE PS “6 26,329 26,2'12 


1 Production figure included in Los Organos.” 


2 Jointly held by IPC and Burmah Oil Co. until July 1969 at which time the Peruvian Government confis- 
cated IPC's interest and assigned the operation of the property to Petroperu. 
3 IPC until October 9, 1968; Peruvian Government agencies thereafter. 
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leum, and 800,000 hectares in two 
exploration concessions on the southern 
shelf granted to Occidental and Texaco. 

A total of 30 party-months of surface 
geology, seismograph, and gravimeter work 
was carried out during the year. This was 
an increase of 67 percent from the 18 par- 
ty-months of 1969. 

All drilling was conducted in northwest 
Peru. Exploration drilling resulted in 28 
completions—39 percent were successful 
with nine producing oil and two gas. 
Development drilling was carried out in 
both the coastal and offshore areas with 
109 wells completed of which 95 were suc- 
cessful, 12 abandoned, and two suspended. 

Production of crude petroleum decreased 
slightly from the 1969 quantity. Belco, the 
principal private producer, increased its 
production by 1,469,489 barrels over that 
of 1969. However, this was not enough to 
compensate for eight petroleum companies' 
production decline of 1,527,755 barrels. 
This decline was largely accounted for by 


Return 


Refinery output decreased slightly as 
increases at Petroperu's La Pampilla refin- 
ery and the Conchan-Chevron refinery 
(operated and half-owned by Standard Oil 
Co. of California) were insufficient to com- 
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two Petroperu oilfields, with 703,154 fewer 
barrels from the Los Organos concession 
and 539,844 fewer barrels from La Brea y 
Pariñas, a declining field for many years 
under International Petroleum Co.’s own- 
ership. Contributions to the total supply 
were 59 percent from the coastal area, 38 
percent from the Continental Shelf, and 3 
percent from the eastern zone. 

Although Peru has about 2.5 trillion 
cubic feet of natural gas reserves, the 
greater part lies on the eastern slope of 
the Andes Mountains or in the Amazon 
Basin, and therefore far from a large 
potential market. Petroperu accounted for 
about 69 percent of all the natural gas 
produced in Peru in 1970. La Brea y Pari- 
fias together with the Lima concessions 
produced about 60 percent of Peru's gas. 
Practically all production came from the 
coastal and offshore areas. A tabulation of 
1969-70 production and use of natural gas 
follow: 


1969 1970 
NE million cubic feet. . 14,452 75,188 
ANE tao do.... 8,301 ,861 
533 DM Ee do.... 18,806 18,961 
333 C do.... 9,659 14,688 
FFC do 10, 415 7,280 
3 URS do- 37,271 86,498 
c LL Ed percent.. 49.9 51.5 
F do- 50.1 48. 5 


pensate for decreased production at Petro- 
peru's Talara refinery. The following tabu- 
lation of refinery runs shows production 
for 1969 and 1970 in thousand 42-gallon 
barrels: 


Motor gasoline Kerosine Diesel Residual fuel Other 
(includes fuel) 
1969 1970 1969 1970 1969 1970 1969 1970 1969 1970 
Petróleos del Perú: 
C 6,155 5,902 2,921 3,448 5,508 4,759 4,498 4,561 1,678 1,158 
La Pampilla........... 2,160 2,414 589 145 625 1,110 1,847 1,615 1821 1,362 
Iquitos. ss 108 84 70 67 89 99 87 113 2 4 
Refineria Conchan-Chevron, 
CCC „194 1, 004 144 240 455 593 1,216 1,9366 179 192 
Cía. de Petróleo Ganso 
Azul, Ltd. 127 119 68 63 151 158 118 110 1 1 


Four refinery products accounted for 91 
percent of the output as was the case in 
1969. Output of these products in million 
barrels were as follows: motor gasoline, 
9.5; residual fuel oil, 7.8; diesel oil, 6.7; 
and kerosine, 4.0. 


Domestic consumption of petroleum 


products apparently has varied little com- 
pared with the previous 2 years. Prelimi- 
nary figures show consumption of 10.2 mil- 
lion barrels of gasoline, 8.7 million barrels 
of fuel oil, 6.8 million barrels of diesel oil, 
and 4.1 million barrels of kerosine. 


The Mineral Industry 


of the Philippines 


By Brinton C. Brown! 


In 1970 the mining industry of the Phil- 
ippines established a record high produc- 
tion value of $281 million? or 4.7 percent 
of the gross national product (GNP). 
Measured in 1969 U.S. dollars, mine out- 
put value increased 17.2 percent in 1969 
and 212 percent in 1970, whereas GNP 
gained only 6.2 percent and 5.0 percent, 
respectively. Following the trend of recent 
years, mining had steadily gained ground 
in the overall economy despite tight credit, 
inflation, a severe drought, three damaging 
typhoons, and a serious flood in 1970. 

Copper improved its position as the pre- 
mium mineral product of the Philippines, 
accounting for more than three-fifths of 
the 1970 mine output value. During the 
year, copper also became the country's 
number one export commodity, displacing 
logs and lumber. Copper output increased 
by nearly one-fourth, and further growth 
can be expected. Copper reserves reported 
by mining companies have been raised to 
1.5 billion metric tons of better than 0.5 
percent copper ore. Atlas Consolidated 
Mining & Development Corp. (Atlas Con- 
solidated), the largest producer, is sched- 
uled to increase output by 80 percent. 
Marcopper Mining Corp. (Marcopper) 
took over second position in its first year 
of full-scale operations. Many lesser copper 
projects were being implemented, and 
prospects were examined. Despite commit- 
ment of the bulk of the concentrates to 
Japanese buyers for many years to come, a 
60,000-ton-per-year copper smelter report- 
edly was proposed for construction at San 
Fernando, La Union. 

The nickel program moved ahead. Nic- 
keliferous laterite reserves were raised to 
more than 3 billion tons, of which about 
500 million tons averaging 1.3 percent 
nickel were under development or consid- 


ered for development in 1970. Marinduque 
Mining and Industrial Corp.  (Marin- 
duque) secured financing from Japan and 
the United States to build a $190 million 
plant to produce 75 million pounds of 
nickel annually Mine development and 
plant site preparation were started. Atlas 
Consolidated was considering production of 
50 million pounds per year from one of its 
two large lateritic deposits. Acoje Mining 
Co. Inc. exported nickel-cobalt concentrates 
to Japan. 

Although production was the highest 
since 1941, the gold industry continued to 
decline in relative importance. The subsidy 
on byproduct gold production ceased. 
There was a proposed amendment to the 
Gold Mining Assistance Act to withdraw 
the subsidy to primary gold producers in 3 
years. Japanese ferrochrome producers 
made a request to Acoje Mining Co. to 
double shipment of metallurgical chrome 
concentrates to 240,000 tons per year start- 
ing in 1972 or 1973. Plans for building an 
integrated iron and steel plant were still 
not finalized. Reynolds Metals Co. in a 
joint venture with Republic Flour Mills, 
was scheduled to build the Philippines 
first aluminum plant with an annual ca- 
pacity of 60,000 tons of ingot by 1973. The 
cement industry operated at one-half of its 
capacity in 1970. Imperial Chemical Indus- 
tries, Ltd. of London was expected to 
place in operation the first explosives fac- 
tory in the Philippines at Limay, Bataan, 
in 1971. The plant, which has a daily ca- 
pacity of 5,000 tons, will produce a com- 
plete line of mining and industrial explo- 
sives. 


1 Mining engineer, Division of Nonmetallic 
Minerals. 
? Where necessary, values have been converted 


from Philippine pesos (PP) to U.S. dollars at the 


rate of PP6.40 = US$1.00. 
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On February 21, 1970, the peso was 
released from the official rate of 3.90 pesos 
to US$1.00 and placed on a "free" market. 
This latter rate, although really not per- 
miitted to fluctuate freely, “floats” officially 
at about 6.40 pesos to US$1.00. Revenues 
of mining companies were favorably af- 
fected because mineral export contracts are 
in dollars. In May, the Philippine Congress 
passed an Export Tax Law to force the 
exporters to surrender a percentage of this 
gain. On the other hand, the cost of im- 
ported supplies and equipment increased. 
Most tariffs were raised by the amount of 
the devaluation. 

Consumer and wholesale indices rose 
more than 21 percent in 1970. Inflation, 
coupled with restrictive credit, slowed 
down less essential production and cur- 
tailed investment in new industrial facili- 
ties. Unemployment increased under these 
depressed conditions. From a labor force of 
approximately 13 million, the unemploy- 
ment rate was estimated at 8 to 9 perecnt. 
Meanwhile, the minimum wage was in- 
creased to $1.25 per day on July 1, 1970. 

Expiration of the Laurel-Langley Agree- 
ment in July 1974 means that the United 
States would no longer have preferential 
treatment. This would make it more diffi- 
cult for the United States to make addi- 
tiona] investments. On the other hand, the 
Japanese without special rights have pro- 
vided large sums of money to mining 
enterprises controlled by Philippine inter- 
ests. Japanese participation in the local 
mining enterprise has been mainly in the 
form of loans, equipment, and technical 
assistance, rather than equity. 

To comply with the constitutional re- 
quirement that corporations engaged in 
developing natural resources should be 60- 
percent owned by Philippine citizens after 
July 3, 1974, some American mining com- 
panies have started to disinvest. Atlas Con- 
solidated made some progress by increasing 
Philippine ownership to 41 percent by 
yearend. On the other hand, Benguet Con- 
solidated, Inc. was experiencing difficulty 
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raising Philippine equity that originally 
was only 1.5 percent. 

Private mining investments increased 
from $94 million in fiscal year 1960-61 to 
$156 million in 1969-70. The Investment 
Incentive Act, administered by the Board 
of Investments (BOI) to encourage Philip- 
pine and foreign investment in projects 
that will increase the national income, 
gives export-oriented industries first prefer- 
ence. The projects approved are also given 
tax exemptions, duty-free importation, and 
liberal credits. During 1968-69, more than 
half of the funds in mining came from 
foreign sources, divided almost equally be- 
tween Japan and the United States. 


A new mining act, which had been in 
the process of preparation for several 
years, was still not enacted into law. How- 
ever, rules and regulations for prospecting, 
exploration, and exploitation of mineral 
areas within government reservations were 
issued in July. The rules require (1) ap- 
plication for prospecting permits; (2) ap- 
plication for exploration permits after dis- 
covery, on strong evidence of mineral 
deposits; (3) application for exclusion of 
mineral deposits from the reservation if 
found to be commercially exploitable; (4) 
comments and recommendation of the Bu- 
reau of Mines and the Secretary of Agri- 
culture and Natural Resources, and (5) a 
proclamation by the President and con- 
currence by Congress if the application is 
meritorious. 


The Oil Industry Commission Bill, first 
introduced in 1967, passed the Senate in 
1970, but failed to pass the House by year- 
end. The Bill, which is expected to be- 
come law in 1971, would establish an inde- 
pendent commission with broad powers 
having supervision and jurisdiction over 
all aspects of the oil industry. Powers in- 
clude the right to control prices, to regu- 
late refinery capacities, to prevent mono- 
polistic practices, to operate refineries in 
the national interest, and to review prices 
of crude oil imports. 


PRODUCTION 


Dominated by copper, base metals ac- 
counted for the bulk of the mine output 
value. The share of copper in 1970 was 
about 61 percent, followed by gold at 7 
percent, iron ore at 4.5 percent, chromite 


at 3.5 percent, and mercury at 0.6 percent. 
The only nonmetallic mineral product of 
consequence was cement. Its value was 
about 10 percent of the total. 

In addition to mine output value, the 
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value added by the processing of imported 
materials was a substantial figure. Petro- 
leum headed the list, followed by iron and 
steel, and fertilizers and chemicals. 

In terms of relative world significance, 


Table 1.—Philippines: 
(Metric tons unless otherwise specified) 
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the Philippines ranked ninth in copper 
during 1970, about third in chromite (ac- 
tually first in refractory chromite) , seventh 
in gold, and 11th in mercury. 


Commodity 1968 1969 1970 » 
METALS 
Cadmium mine output, metal content. __._..._.__.---__-- kilograms.. 1,675 si ee 
Chromium, chromite, gross weight 439,177 469,431 566 , 443 
Co per mine output, metal content 110,275 181,426 160,295 
Gold ncs: cns ... 8 troy ounces.. 527,355 571,145 602,715 
Iron and steel: 
Iron ore and concentrate thousand tons 1,353 1,561 1,870 
Perroa loys 2220 ooo ck kk oe ² ² ́“ . wa uM E NA 904 720 
Steel semimanufact uree s thousand tons 210 294 NA 
Lead mine output, metal eonten ee 84 67 14 
Manganese ore and concentrate, gross weighgn t 66,043 20, 002 5,121 
Mercury mine output, metal content 76-pound flasks. . , 544 3,478 4,648 
Molybdenum mine output, metal content 4 32 
Nickel, metal contenu a e 103 
FF ĩð,0Äͤĩð ͤ K troy ounces.. zd ae 878 
J%ô%»;˙.. jr» ] m 8 do- E 852 
Silver mine output, metal content thousand troy ounces.. 1,575 1,561 1,702 
Zinc mine output, metal eontenettt᷑ 2,243 3,286 3,191 
NONMETALS 
)j)%)%TTVfTFTuCrF„kããũũ³ↄ d ³ «§U“y ↄ x ] 3 45 1,218 
Cement, hydraulic... 2 2 LLL Lc ccc esses 2c thousand tons 2,564 2,950 2,451 
Hiro... ate eee eh eee a P 164 
Wh... E A eat ci E 8 4,508 12,346 
;.; HD nla Ene Wn lee PR ERS OREO AM MS 867,298 3,842 8,177 
OCC uo t!!! ur MET DU DR oa cs E 165,515 240,515 
Distomit8- ß, , e uA LACE NA 101 51 
fö—o”% 55-55-5055 a2 ea 8 42,824 35,391 20,236 
Fertilizer materials: 
Crude, phosphatic: 
Guano 22h ↄ ⁰ es 2 he ee eee UNSERES 656 15,236 1,480 
Phosphate rockin 521 zs 1,400 
Manufactured: 
Nitrogenous_______.________.________ „„ r 7,488 9,731 NA 
Mixed and unspecifiuUu r 88,246 81,283 58 , 929 
Gypsum and anhydrite, eru dee r 7,898 37,013 17,458 
Lime. 4 7 d . LER 105,293 215, 545 161.902 
Penile. ME 9 e eenunde cera eee 8 e 12,000 
yrite and pyrrhotite (including cupreous): 
Gross wale V d M ) ere Ree wien Sag tee a 182,158 201,511 273, 851 
Sulfur content 86, 360 94, 509 127,012 
Salt, marine „„ r 186,675 231, 187 210, 306 
Stone, sand and gravel n. e. s.: 
Dimension stone, marble, unfinished_._.........---------------- 1,945 312 10,271 
Sand, glass thousand tons 429 638 685 
Stone: 
Dolomiten 6, 198 4, 826 11.011 
Limesto nee thousand tons 8,789 8,076 „572 
ufl JJ RPM NA 105, 792 87.997 
Coral, crushed... .. thousand cubic meters 37 180 
Cobbles and boulders, n. es 0 2, 998 167 245 
and, gravel and earths, n. e. do 4, 808 4,619 
Sulfur, elementaaalalll!lůl.w scs as sso 22-2 42 82 41 
di LINDEN ⁵r !ñ«ð«7iy ]ð j ]ꝗ ⁵ↄꝶ yßdddd f ds y ß 8 872 942 1. 590 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all ra lese ee owe ea rueeowes 32,150 53,341 42,401 
Petroleum refinery products: 
asoline.___......-..__-_.___-___---- thousand 42-gallon barrels.. 115,079 14,561 15,601 
Jet fuel ss Lc csLL222 22222222222 do 777 2, 416 2, 703 
Keros ine eee ee ee eee en eee ee do 13,812 3,328 3,371 
Distillate fuel oil. _.__...._..____________.._- 2. 2c ss ee do 111, 432 12, 853 13,790 
Residual fuel oll — do.  r20,859 21,337 28,517 
13 1-1 SEPAN NER AREA OUR RN gy tlt fa AAA S do 2, 245 1,744 ,048 
Refinery fuel and losses do 2, 403 4,271 8,784 
JJ 2. manuum i Edu ˙¹ü ⁰ y do.... 156,607 60, 510 64,814 
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TRADE 


De facto devaluation of the peso helped 
to improve the balance of payments. Pre- 
liminary data show an increase in exports 
from $840.8 million in 1969 to $1,014.8 
million in 1970, and a decrease in imports 
from $1,104.6 million in 1969 to $1,039.5 
million in 1970. Among the mineral ex- 
ports, copper was a big factor, contributing 
nearly 20 percent. Petroleum was the lead- 
ing mineral import item, representing over 
10 percent of the total imports. The de- 
preciated exchange rate helped slow down 
imports from the United States, which de- 
clined from $320 million in 1969 to $305 
million in 1970. On the other hand, Phil- 
ippine imports from Japan rose from $337 
million in 1969 to $432 million in 1970. 

The U.S. share of the Philippine market 
was expected to decline further in the face 
of competition from Japan and elsewhere. 
The Australians were entering competition. 
The Philippines has exchanged trade mis- 
sions with various Eastern European coun- 
tries. For example, Romania offered to aid 


Table 2.—Philippines: 


the Philippines in oil exploration, mining, 
and industrial development. Romania was 
also willing to accept Philippine commodi- 
ties in payment for equipment and techni- 
cal services with regard to building smelt- 
ers and oil refineries. 

Mineral exports were of great signif- 
icance to the economy, and by far the 
bulk of the trade has been with Japan. 
The only important mine not shipping 
copper ores and concentrate to Japan is 
Lepanto Consolidated Mining Co., which 
sells to the Tacoma smelter in the United 
States. The gold of the Philippines was 
not traded, going almost entirely to the 
Central Bank of the Philippines. All of the 
metallurgical chromite went to Japan. 
However, the principal market for refrac- 
tory chromite continued to be the United 
States. Philippine iron ore, pellets, and 
magnetic sands and mercury were shipped 
primarily to Japan. There was a surplus of 
cement, and about 50,000 tons was shipped 
to South Vietnam in 1970. 


Apparent exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Chromité-- 2.2. cc leuc aces mese 281,268 . 501,251 United States 174,898; Japan 167,716; 
United Kingdom 93 469. 

Copper: 

Ore and concentrate 430,077 502, 161 an 485,589; United States 16,572. 

Atte. cre ß 825 1,325 4 to Japan. 
117171100 ]ò?k e acc ees 2,260 3,966 Japan 1, 1,900; Spain 1,131; West Germany 
Iron and steel 
on ore thousand tons 1,536 1,625 ever 1,614; United States 11. 

Roasted pyrite.__..---.------------ - 2,500 to sapan 

SOrap. e ceo ß EEE NN 1,364 Franco 7 0; Japan 574. 
Lead ore and concentrate 637 771 All to Be lgium-Luxembourg. 
Manganese ore and concentrate 36,198 31,444 Japan 29,140; United States 2,804. 
Mercury 6-pound flasks.. 2,698 2,233 All to Japan. 
Nickel ore and concentrate 2 72 All to Canada. 
Silver and silver-bearing concentrates, ores 

and wastes value, thousands. . a $528 All to United States. 
Zinc ore and concentrate 8,069 6,624 All to Japan. 
Other ore and concentrate 4 22,071 Italy 2,024; United Kingdom 47. 
Metal bearing nonferrous wastes 1,408 31,895 Allto Japan. 
NONMETALS 
Pyrite, unroasted___._._....._..-..---- 4,198 35,500 Do. 
Crude nonmetals not further described... 28, 934 44,879 Do. 
MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products, residual: 

Fuel oil. -thousand 42-gallon barrels. . 748 1,904 Do. 


1 Compiled from import data of Australia, Austria, Belgium-Luxembourg, Canada, Denmark, Finland, 


France, West 


Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, 


Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and Yugoslavia. 
2 Includes 2,024 tons of titanium ores and concentrates received by Italy. 
3 Includes 1 ,242 tons of ash and residue for the extraction of zinc received by Japan. 


Source: Statistical Office of the United Nations. Su up 


1968 and 1969 editions. Walker and Company, New 


plement to the World Trade Annual. V. 5-Far East, 
ork, 1970 and 1971. 
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Table 3.—Philippines: 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Oxide and hydroxide........... 22222222222 LLL LLL LLL 222222 222222222222 
Metal including alloys: 
Or 6 NN REN PP oC RERUM oe 
Unwrought and semimanufacture s 
Copper including alloys, all formU ml 
Iron and steel: 
ee pd p Seer ee LL LE 
Pig iron including cast iron, powder and soll 
F ³ðAſ/ ⁰õͤĩ ³ A d Edad cL 
Steel, primary ormsgs ² ·¹Aö; : 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universals, plates, and sheets 
Hoop and h ³¶ E Rs ea Iul cec c eta ie 
Rails and accessories- d 


Castings and forgings, rough---------------------------2-------------- 
Lead including alloys, all ford „„ 
Manganese Oxides 2.26 oh i Se ee ee eee ae ee ee rusas 
Nickel including alloys, all JJJJ%/%//;öôö%Üj.. — :..: 8 
Silver and platinum including allo ys value, thousands 
Tin including alloys, all form ͤu-pwh n ʒ np p Rl: ZÄ õ 4 „„„„%v„% é 
/// ꝰ˙ wm. eee 


Other: 
Ore and concentrate of nonferrous metals n. es 
Metals including alloys, n. e. s., all forms: 
Me ↄ G ³ðV ALLEE EE 
NONMETALS 
Abrasives: 
Gang ̃ ↄ ð7ͥ⁰ͥ ̃ rd ĩ 


Clays and products: 
F ⁰o»W¹.wꝗäöũſſͤͥ ¹ wum ³oÜ -w 8 
Products: 
RetraCtory ..-.22canecscluedResccoBsWesruextaemtue value, thousands. . 
None t dd ue ee er do.... 
Diamond: 


Feldspar and fiuorspar___._..-.....-_-_--_------------_---_--.-------------- 
Fertilizer materials: 
Crude, phospháll6..-. -.2-ccnmeicssisssececce€9eeeesLsos2abeleeutudisse 
Manufactured: 
Niere ] ¾ d d ͤ A eee LEM Er 
PFF ll„k 8 


Gypsum and pate... FG edm iude 
Magnesite. 8 5 EEEE E ETE EENE ð T fanaa ain 
Pigments, iron oxides processe lll „ 
JJ] ]ð . ꝙdͥ . ĩé d ͤyßyßdvßdͥ¾ dd yd y 
Sodium compounds, caustic soddaaaaamimiul «„ „„„„ 
Stone and sand: 

Dimension Sor kec‚en‚....‚...............! s 

Dh ⁰ &àAꝓAꝓ e õydyͥ uL rU y y Lc oae 

Sand excluding metal bearinggzgzgzgzgz 2-2 2L LL Lll ll LLL cll eee 
Sulfur, elemental: 

Other than ͤuUuuun e cote tee h y EL LIES LE 

JÄö§öĩ;1ẽĩ&ͥĩꝛ]?iB ⁵ ] ² ͤ eas y ß 
Talc, natural steile 8 
Other n. e. s.: 


Oxides and hydroxides of magnesium, strontium, and bariu mm 
Building materials of asbestos and fiber cement, and unfired nonmetals n. e.s 


See footnotes at end of table. 
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1968 


102 
9,520 
6,498 


17,330 
15,441 


195,457 


85,960 
401,022 


89,394 
16,304 
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1969 


$3,597 
$374 
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Apparent imports of mineral commodities 1 ?—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
MINERAL FUELS AND RELATED MATERIALS 
ihr ee i dec e A te eee ee dI 5,642 2,581 
Coal, coke and briquets. |... 22222222 ccc LLL LLL cec eL LL LL Ll LL 2222 Ll ell lr. 10,100 8,740 
Petroleum: ? 
G ²˙ 1QQGC—T—m UE ³ A ea LI eid thousand 42-gallon barrels. . 58,660 60,589 
Refinery products: 
asoline: 
AVISUION 332 52 Lu ³·¹ꝛꝛ d A E Lf ee do.... 99 63 
M bru A c Meld wee ated Wee LAIT do 20 137 
Kerosine and jet fuel do 11 119 
Distillate fuel ollC“n“n.nnlnlndd/.. LL LLL 2222 L2 222-2 do.... 61 c" 
Residual fuel oil... 2.2 222222 LLL ccc cs cs css eee do.... 117 32 
Lubricants (including greas );); do.... 759 607 
%%0!õͥ ͥ ͥ / OR ↄ yy ĩð2zd eA 8 do 122 260 
ÜĩÜ¹ :: ñ⅛xĩʒ p EM RM Er D Pe do 1,189 1,218 
NA Not available. 
1 Source: Except as noted, Statistical Office of the United Nations. Supplement to the World Trade Annual. 


V. 5 (Far East), 1968 and 1969 editions. Walker and Company, New York, 1970 and 1971. 


2 Data represent the reported exports to the Phipp 


Belgium-Luxembourg, Canada, Denmark, Finland, 
Japan, the Netherlands, New Zealand, Norwa 
Kingdom, the United States, and Yugoslavia. 


pines of the following 24 countries: Australia, Austria, 

nce, German 
Portugal, Spain, 

hus, the data are incomplete (including no exports by other 


(West), Greece, Iceland, Ireland, Italy 
weden, Switzerland, Turkey, the United 


countries) and are not strictly comparable to actual imports as reported by the Philippines. 


3 Source: U.S. Department of State airgrams. 


COMMODITY REVIEW 


METALS 


Aluminum.—Reynolds Metals Co., and 
Republic Flour Mills, made plans for the 
first aluminum smelting plant in the Phil- 
ippines, which will be located near Iligan 
City and the Maria Cristina Power Plant, 
in Mindanao. Production is scheduled for 
1973, with an initial capacity of 60,000 me- 
tric tons of aluminum ingot. Bauxite 
would be imported. Nearly 26,500 tons 
wil be for consumption in the Philip- 
pines, half of the aluminum would be ex- 
ported to Japan for 20 years, and the re- 
maining 3,500 tons would be available for 
export. 

Cadmium.—Benguet Exploration, pro- 
duced 10,991 pounds of cadmium as a by- 
product from zinc and copper concentrates 
in 1970. In 1970 ore mined at camp 6, 
Tuba, Mountain Province, contained 0.01 
percent cadmium. 

Chromite.—Production of chromite in- 
creased 21 percent and exports gained 7.1 
percent in 1970. Although metallurgical- 
grade chromite production decreased 10 
percent and shipments declined 18 percent, 
refractory-grade chromite production rose 
nearly 33 percent and exports gained 15 
percent. Total production was 566,443 me- 
tric tons, the highest total since 1961. The 


price of chromite also increased in 1970. 
The total value of exports was $10.9 mil- 
lion. 

Refractory chromite was mined at the 
Consolidated Mines, Inc., Coto Mine in 
Masinloc, Zambales. Production of lump 
ore and fines increased to 466,510 metric 
tons. Shipments to foreign consumers 
(table 4) were 437,949 tons valued at 
$8,344,864. Benguet’s chromite ore reserves 
were reported to be 7.7 million tons. 

Acoje Mining Co., Santa Cruz, Zambales, 
the country’s only producer of metallurgi- 
cal-grade chromite, produced 99,933 metric 
tons. Of this total, 98,975 tons valued at 
$2,555,525 were exported to Japan. 

Japanese ferrochrome producers were ne- 
gotiating with Acoje to increase exports of 
metallurgical-grade chromite to Japan. 
Present exports to Japan are 100,000 to 
150,000 tons of chromite per year. Japanese 
firms hope to increase imports to 200,000 
to 250,000 tons, and if possible to 300,000 
tons per year. Acoje’s chromite ore reserves 
were nearly 2 million metric tons. 

Palawan Consolidated Mining Co., Inc., 
was inactive because it lacked funds to re- 
pair damages caused by typhoons in 1969. 
An 800-ton shipment of chromite fines 
from the company stockpile at Puerto 
Princesa was made in January 1970. 
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Table 4.—Philippines: Production and exports of chromite 


1969 1970 
Metric Value, Metric Value, 
tons US dollars tons US dollars 
Production: 
Refractory: Consolidated Mines, Ine 357,256 d 466, 510 zw 
Metallurgical: Acoje Mining Co., Ine 112,175 zs 99,933 "m 
Total. ⁵³¹¹AAAA¹¹¹w-w-rr ⁰ T 469,431 zl 566,443 Ja 
Exports: 
Refractory 

Weit MMMM 3,980 $81,700 4,810 $106,841 
Australia.. 10,383 208,087 14,428 289,921 

Belgium. 2o. somni AAA E TEES 1,887 96,831 s 
Bag... Luc onhdm esie ee 6,122 122,769 14,024 265,069 
%%%%%%%ö%[ͤ»Ü—ẽ⁴ EEUU 27,551 514,230 14,225 282,181 
IC ee ee ee mme dei imet ce 8,010 159,892 10,445 221,933 
e oh ac d ce LED 46,837 907,805 46,221 945,235 
Netherlands 3,214 55, 149 4,583 91,136 
United Kingdom 93,469 1,555,096 86,482 1,587,586 
United States 174,898 8,051,784 284,211 4,880,960 
Venezuela 4,071 83, 790 8, 520 174, 002 
a dci ii iiu er n 880,972 6,777,183 437,949 8,844, 864 
Metallurgical: Japan 120,879 2,894,550 98, 975 2, 555, 525 
Total erpor ts Lew 501,251  À 9,671,683 536,924 10, 900, 389 


Copper.— By mid -1970 copper became 
the premier export commodity, displacing 
logs and lumber as the principal dollar 
earner. Although the world price fluc- 
tuated, rising to a high of 80 cents per 
pound and then dropping to 47 cents, cop- 
per production reached an alltime high of 
160,295 metric tons, valued at $174 million. 
Production, which comprised 638,770 tons 
of concentrate averaging about 23 percent 
copper, and 51,720 tons of direct shipping 
ore averaging about 10 percent copper, was 
exported mostly to Japan, with some ship- 
ments to the United States (Tacoma 
smelter) and Italy. 


Table 5.—Philippines: 


Mine copper production for major pro- 
ducers is shown in the following tabula- 
tion table 5. 

During 1970 many copper companies 
were completing expansion projects and 
were planning additional expansion pro- 
grams. 

With widespread occurrence of deposits 
throughout the islands, copper reserves re- 
ported by mining companies are 1.5 billion 
metric tons, averaging slightly more than 
0.5 percent copper. 

Atlas Consolidated operating the Toledo 
Mine on Cebu, retained its position as the 
leading copper producer in the Far East, 


Copper production by major producers 


(Dry metric tons) 


Company Concen- 
trate 
Acoje e Co., Ine 22 
Atlas Consolidated Mining & Develop- 
ment er ????? 8 165, 896 


Black Mountain, Inc. (Kennon)........ 5,047 
Consolidated Mines, Ine 12,390 
Itogon-Suyoc Mines, Inne 661 
Lepanto Consolidated Mining Co 84,373 
MNCODDer Mining ied F 25,317 
Marinduque Mining and Industrial Corp. 
Bagacaỹve99“ 2 ee 61,976 
Sipalay MT ete 69,7 
Philex Mining Cord 49,583 
Inco Mining Co., (Masara) FRE 5,267 
rr 481, 088 


1969 1970 
Direct Copper | Concen- Direct Copper 
shipping content trate shipping content 
ore ore 
10,688 1,313 ae 7,505 712 
xe 46,267 158,687 Js 43,445 
125,389 4,405 SA 4,494 297 
= 133 782 we 146 
ae 1,358 9,494 "E 2, 344 
Me 2,841 23,826 - 4,984 
zd 103 EN et 123 
x 25,871 91,295 Sa 26,330 
si ,142 132,424 s 88,881 
40,908 10,383 56,637 31,466 9,468 
AE 18,084 92,845 8,25 19,778 
a 12,281 68,746 d 16,797 
Se 1,169 9,084 oe 1,990 
176,985 181,850 638,770 51,720 160,295 
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despite a severe drought that curtailed 
mill production in the first half of the 
year. The Lutopan mill, with the capacity 
to treat 35,000 tons of ore per day, pro- 
duced 153,637 tons of concentrates contain- 
ing 94.4 million pounds of copper. Leaching 
waste dumps produced another 1.3 million 
pounds of cement copper. Gold, silver, 
magnetite concentrate, and pyrite concen- 
trate were also recovered. With the com- 
pletion of the Malubog Dam, the company 
can now impound 2.5 billion gallons of 
water, or 5 months supply of mill water. 
Atlas reports ore reserves at 620 million 
tons, which contain an average grade of 
0.50-percent copper. Mill feed at the start 
of 1970 comprised about 81 percent under- 
ground ore from 13 active caving blocks, 
and 19 percent from open pits. An expan- 
sion project was started in 1970 to increase 
milling capacity 80 percent to process ore 
from the Biga and Barot ore bodies. The 
new flotation mill, with a daily capacity of 
28,000 tons, is expected to be in full pro- 
duction by the last quarter of 1971. Mit- 
subishi Metal Mining Co. Ltd. has a 15- 
year contract to purchase concentrates to 
smelt 80,000 tons of copper metal per year 
from Atlas Consolidated starting in mid- 
1971. 

In its first full year of operation, Mar- 
copper milled 5,508,460 tons of ore averag- 
ing 0.78 percent copper, and produced 
about 72 million pounds of copper, 39,142 
ounces of gold, and 169,202 ounces of sil- 
ver. Àn additional 3.6 million pounds of 
cement copper were produced from leach- 
ing operations, which made Marcopper the 
second largest copper producer in the Phil- 
ippines. The open pit mine is located on 
the slope of Mt. Tapain near Santa Cruz, 
Marinduque. At the present milling rate 
of 15,000 tons per day, the proven ore re- 
serves are reported to permit operation for 
another 20 years. Marcopper has a 10-year 
contract to supply Nippon Mining Co. 
Ltd. Japan with copper. 

Lepanto Consolidated, the third largest 
copper producer and second largest gold 
producer, established a company record 
high in 1970, with the production of 91,295 
tons of concentrate, containing about 58 
million pounds of copper from milling 
1,145,916 tons of ore, averaging 2.66 per- 
cent copper, 0.152 ounce of gold per ton, 
and 0.44 ounce of silver per ton. In Jan- 
uary 1971, ore reserves at the mine near 
Mankayan, Mountain Province, were 92 
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million tons, which averaged 2.9 percent 
copper and 0.129 ounce of gold per ton. In 
1970, the Lednickey Tunnel was started in 
order to drain the lower levels of the mine. 
When completed, the drainage tunnel will 
be 5 kilometers long. 

Marinduque operated two large copper 
deposits. The Sipalay mill in Negros Occi- 
dental increased capacity from 9,500 to 
14,500 metric tons per day in 1970; treat- 
ing ore averaged 0.8 percent copper from 
the open pit mine. Ore reserves in 1970 
were nearly 60 million tons, averaging 
0.808 percent copper. Gold, silver, and mol- 
ybdenum concentrate were recovered at 
the flotation mill. At Bagacay, Samar, di- 
rect shipping ore (8 to 14 percent copper) 
and mill concentrates were produced from 
the open pit operation. A 1,000-ton-per-day 
pyrite beneficiation plant was completed to 
treat copper flotation tailings. Ore reserves 
in 1970 comprised 265,000 tons of direct 
shipping ore averaging 10 percent copper 
and 1.8 million tons averaging 2.6 percent 
copper. 

Block caving at the Philex Mining Corp. 
underground mine in Pacdal near Tuba, 
Mountain Province, supplied ore to the 
new 6,000-ton-per-day Banget mill and the 
4,000-ton-per-day Santa Tomas II mill. Ad- 
ditional equipment was installed increasing 
mill capacity to 16,000 tons per day. Flota- 
tion tailings were treated by magnetic sep- 
aration to produce a magnetite concentrate. 
In 1970 ore reserves were estimated at 74 
million tons, averaging 0.63 percent copper 
and .025 ounce of gold per ton. 

Benguet Consolidated, produced cement 
copper from heap leaching operations at 
its open pit mine on Balabac Island, Pala- 
wan. Consolidated Mines, Inc., increased 
mill capacity from 500 to 1,000 tons per 
day at Mogpog, Marinduque. In 1970 ore 
reserves were more than 65 million tons, 
averaging 0.65 percent copper. Black 
Mountain, Inc., operated the Kennon Mine 
in Mountain Province owned by Benguet 
Exploration. Because of the soft nature of 
the ore produced by block caving, the 
1,500-ton-per-day mill was able to process 
2,200 to 2,400 tons per day. Ore reserves 
totaled 21.5 million tons, averaging 0.47 
percent copper. Acoje Mining produced 
shipping-grade ore from its Barlo copper 
deposit near Mabini, Pangasinan. A 500- 
ton-per-day mill was under construction to 
treat ore reserves estimated at 2.2 million 
tons. Itogon-Suyoc Mines, Inc., produced 
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copper concentrates from the Suyoc Mine 
near Mankayan, Mountain Province. Inco 
Mining Co. increased mill capacity from 
1,000 to 1,500 tons per day, producing 
about 400,000 pounds of copper monthly 
at the Masara Copper Project owned by 
Samar Mining Co., Inc. near Mabini, 
Davao. Ore reserves are 10 million tons, 
averaging 0.5 percent copper. 

Philippine Iron Mines (PIM) has re- 
covered 700 tons of copper concentrates 
since June 1970 by scavenging tailings at 
the iron concentrator. PIM reported copp- 
er-molybdenum-pyrite reserves near Larap 
Camarines Norte to be 51.5 million tons. 
Demmag Philippine Inc. shipped 2,000 
tons of high-grade copper ore to Japan in 
March 1970 from the Sipalay-Cauayan area 
in Negros Occidental. The company had a 
commitment to start monthly shipments to 
Italy in July. Omico Mining and In- 
dustrial Corp. installed a 250,000-ton-per- 
90-day leaching plant at its Macawiwili 
Copper Project in Itogon, Mountain Prov- 
ince. Operation of the new 100-ton-per-day 
mill started at the end of December. Ore 
reserves are estimated at 25 million tons, 
averaging about 0.56 percent copper. Mi- 
nerva Mines, Inc., exported direct-shipping 
ore averaging 11.14 percent copper from its 
mine at Patnongon, Antique. 

Copper exploration programs were con- 
ducted by virtually every major mining 
company in the Philippines and numerous 
neophyte corporations. Copper deposits 
were drilled from Northern Luzon to 
Southern Mindanao and from Surigao on 
the east to Palawan on the west. 

Benguet Consolidated, announced instal- 
lation of a 200-ton-per-day mill to start 
operations in 1971 on 560,000 tons of 3- 
percent copper found at lower levels of the 
Antamok Mine, Itogon, Mountain Prov- 
ince. Copper Belt Mining Corp. drilled its 
Balete deposit near Suyoc, the sixth known 
porphyry deposit in Mountain Province. 
Shallow drilling to 450 feet indicated 10 
million tons at 0.45 percent copper. Jel 
Mining and Development Corp. reports re- 
serves of 120 million tons averaging 0.5 
percent copper adjoining Atlas Consoli- 
dated at Toledo, Cebu. 

Nippon Mining Co. of Tokyo, an- 
nounced plans for a joint mining venture 
with Dizon Copper-Silver Mines, Inc. at 
the latter's copper deposits near Botolan, 
Zambales. Nippon will invest $40.2 million 
to acquire 40-percent equity. Drilling con- 
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firmed at least 75 million tons of reserves 
averaging 0.5 percent copper. Production 
from an open cut mine is expected within 
2 years. Flotation mill capacity will be 
10,000 tons per day. Nippon also proposes 
to finance a copper project at the Batong 
Buhay Mine in Kalinga, Mountain Prov- 
ince. Mill capacity is anticipated to be 
10,000 tons per day. Itogen-Suyoc Mines 
was negotiating with Nippon to finance a 
copper project in Boneng, Mountain Prov- 
ince. Nippon Mining Co. would purchase 
copper concentrates from all three mills. 
Inco Mining was reported negotiating with 
Nippon Mining Co. to explore its Kalin- 
ga-Apayao Copper project. 

Pentagon Mines, Inc., was exploring cop- 
per deposits in Camarines Norte. Abra 
Mining and Industrial Corp. was exploring 
its Capcapo copper deposits near Licuan 
and Baay, Abra. Drilling will be necessary 
to prove an estimated 40 million tons of 
ore reserves. 

President Marcos created an advisory 
committee to study the feasibility of build- 
ing a copper smelter in the Philippines, 
most likely at San Fernando, La Union. 
The minimum-size smelter would need at 
least 200,000 metric tons of concentrates 
containing 25 percent copper to produce 
60,000 metric tons of blister copper. One 
problem is the supply of copper concen- 
trates to the smelter because the major 
Philippine producers have their production 
committed to Japan for the next 6 to 15 
years. The smelter would cost about $54 
million. In addition to the copper, the by- 
product sulfuric acid produced must be 
sold, to make a 7-percent return on the in- 
vestment. The Philippines consumes only 6 
percent of its present annual copper pro- 
duction. 

Gold.—Philippine gold production, rank- 
ing seventh in the world, was derived from 
six primary mines, and as a byproduct of 
copper production. Total production in- 
creased to 602,715 ounces, the highest since 
1941. The value was $20,367,103. 

Fourteen mines received benefits exceed- 
ing $31 million during the period 1967-69 
through the Gold Mining Assistance Act of 
1961. All gold delivered to the Central 
Bank after February 21, 1970, was paid for 
at the floating rate for the peso. The Cen- 
tral Bank ceased its subsidy on byproduct 
gold production but continued to pay the 
subsidy to primary producers. However, 
the buying price remained the same at $36 
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per ounce. The devaluation of the peso re- 
duced the subsidy from $14.61 to $3.13 per 
ounce. Proposed amendments to the Gold 
Mining Assistance Act would increase the 
subsidy about 35 percent, then withdraw 
the subsidy after 3 years. The bill had not 
passed by yearend. Benguet Consolidated, 
the largest primary gold producer, served 
notice to its employees at the Acupan and 
Balatoc mines that about 600 workers 
would be discharged early in 1971 because 
of the high cost of production which was 
caused by the floating exchange rate and 
the new minimum-wage law. Passage of 
the Gold Subsidy Bill may alter the com- 
pany's decision. Benguet's Antamok and 
Acupan mines are reported to have 2 mil- 
lion tons of reserves averaging 0.27 ounce 
of gold per ton. 

Lepanto Consolidated joined the primary 
producers with the operation of a separate 
180-ton-per-day gold mill. The firm pro- 
duced a total of 137,385 ounces of gold, 
however, 65 percent of the total was by- 
product gold recovered in its copper mill. 

Itogon-Suyoc, Benguet Exploration, 
Atok-Big Wedge Mining Co., and Para- 
cale-Gumaus Consolidated Mining Co. were 
also primary gold producers. All of the 
primary producers are in Mountain Prov- 
ince, with the exception of Paracale-Gu- 
maus which is in Camarines Norte. 

Byproduct gold production from copper 
Operations increased in 1970. Marcopper 
produced 39,142 ounces of gold. Philex and 
Atlas also recovered large quantities of by- 
product gold, and the other copper depos- 
its—Masara, Bagacay, Sipalay, and Kennon 
—yielded smaller quantities. 

In August 1970 Lepanto started erection 
of a 200-ton-per-day gold mill in Cabad- 
baran, Agusan. Completion was expected 
after July 1971. 

Iron Ore.—Despite competition from 
Australian producers, Philippine iron ore 
and pellet shipments, mostly to Japan, rose 
to a record high of 1,644,096 metric tons 
because of increased production of magne- 
tite concentrates from beach sands and 
magnetic separation treatment of copper 
flotation tailings. The value increased to 
$16,869,767. In addition to exports, some 
iron ore production was used for domestic 
consumption by the cement industry. Total 
iron ore production was 1,869,877 metric 
tons, valued at about $18 million. 

PIM Larap, Camarines Norte, continued 
to be the largest producer of iron ore 
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from open pit and underground mines. All 
of the ore was pelletized and shipped to 
Japan. Production decreased from the pre- 
vious year to 721,877 metric tons and was 
valued at $5,269,288. PIM recovered 700 
tons of byproduct-copper concentrate from 
iron-concentrator scavenger tailings by 
using a new flotation circuit, which has 
been in operation since June 23, 1970. 

Iron ore mined at the Samar Mining Si- 
buguey Mine, Zamboanga del Sur, by Zam- 
bales Base Metals, Inc., ranged from 15,000 
to 20,000 metric tons per month. 

Beach sands processed by FILMAG, Inc., 
at Aringay, La Union yielded 655,300 me- 
tric tons of magnetite worth $4,169,062. 
FILMAG, reported acquiring the right to 
mine a deposit of beach sand containing 
magnetite along the coast at Narvacan, Ilo- 
cos Sur, and will ship the magnetite to 
Japan. Maraveni Consolidated Mines, Inc., 
experienced difficulty producing magnetite 
from beach sands at Aurora, Quezon, and 
ceased operations because of excessive 
gravel in the deposit. Inco Mining erected 
a plant at Tolosa, Leyte, in 1970 to proc- 
ess 360,000 dry metric tons per year of 
magnetite-bearing sands. Operations started 
in July. Shipments to the United States to- 
taling 82,115 tons were valued at $589,344. 

Anglo-Philippine Oil and Mining Corp. 
signed a contract in May 1970 to sell mag- 
netite concentrates to Irimaro Co., Ltd., of 
Japan from its beach sand placer claims in 
La Union. Reserves are reported adequate 
to produce 7.4 million metric tons of mag- 
netite concentrate. The planned annual 
production rate is 200,000 tons of concen- 
trate. 

Japanese and Australians reportedly are 
interested in the Republic Resources and 
Development Corp. (Redeco) magnetite 
sand deposits at Silago, Hinunangan, and 
Hinundayan in southeastern Leyte. 

Atlas Consolidated exported 98,582 me- 
tric tons of byproduct magnetite concen- 
trates averaging 65 percent iron from cop- 
per flotation tailings at Toledo, Cebu. 
Shipments valued at $781,179 went to 
Japan. Philex Mining also produced by- 
product magnetite concentrates averaging 
65 percent iron at its Santo Tomas II cop- 
per project in Mountain Province, Luzon. 
In 1970 Philex treated copper flotation 
tailings by magnetic separation and ex- 
ported 661,751 tons of magnetite pellet 
feed to Japan, valued at $661,751. 

Iron and Steel.—The Philippine iron 
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and steel industry comprises three small 
steel mills. Iligan Integrated Steel Mills 
Inc, at Iligan, Mindanao, completed con- 
struction of a 65,000-ton-per-year hot strip 
mill, the first among the steel manufactur- 
ers in the Philippines. This will be an ad- 
dition to the present facilities comprising a 
100,000-ton-per-year electrolytic tinplating 
line and a 400,000-ton-per-year cold rolling 
mill. Iligan Integrated Steel Mills started 
using locally made charcoal briquets in 
place of imported coke for carbon in mak- 
ing steel in its 25-ton-per-charge electric 
arc furnace. Charcoal requirements are 120 
metric tons per month. The final phase of 
transforming the small steelworks into a 
modern integrated steel plant was pending 
U.S. Export-Import Bank financing to in- 
stall a blast furnace and steel furnace. The 
company announced that construction 
work to install soaking pits was in prog- 
ress. 

Elizalde Iron and Steel Corporation and 
Elizalde Steel Rolling Mills, Inc., located 
in Taguig, Rizal, proposed building a blast 
furnace and steel furnace in the Philip- 
pines on a cooperative basis, calling for 
participation by most “end users." 

The Presidential Economic Staff issued 
orders banning exportation of scrap iron 
and steel to protect the three small steel 
mills. 

Lead.—Paracale-Gumaus Consolidated 
Mining Co., Inc., produced 14 metric tons 
of lead in 1970 from its mine at Paracale, 
Camarines Norte. Exported to Japan and 
Belgium, the value was $3,849. 

Manganese.—Acoje Mining Co. shipped 
the last load of manganese in December 
1969 after 6 years of operation at its Sierra 
Madre Mine, Palanan, Isabela. Gregorio T. 
Lluch Mining Co. continued to ship man- 
ganese from its Gabu Mine, Titay, Zam- 
boanga del Sur, to Japan. Between January 
and June 1970, 18,362 metric tons of man- 
ganese were produced. 

Mercury.—Palawan Quicksilver Mines, 
Inc., produced a record high of 4,648 flasks 
(76-pound) of mercury, with a value of 
$1,669,690, at its plant in Tagburos, Pala- 
wan, despite a sharp price decline in 1970. 
Most of the quicksilver was exported to 
Japan; smaller shipments went to India, 
Taiwan, and Australia. The country’s only 
producer, now operating with a fifth kiln, 
has the capacity to process more than 
13,000 short tons per month. The furnace 
feed averaged 2.5 pounds of mercury per 
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ton. A pilot beneficiation plant is proposed 
to determine an economical process for 
treating low-grade ore below 2 pounds per 
ton. 

Two Australian companies announced a 
joint exploration and drilling program to 
develop quicksilver deposits on Palawan. 
Perpetual Mining Co., another new com- 
pany, ordered equipment for producing 
mercury from its claims at Bacungan, 
about 24 kilometers north of Puerto Prin- 
cesa, Palawan. 

Molybdenum.—Marinduque produced 32 
metric tons of molybdenum concentrates as 
a byproduct from its copper mine at Sipa- 
lay, Negros Occidental. Exported to Italy 
and England, the value of the shipments 
were $71,378. PIM plans to install a flota- 
tion circuit to recover molybdenum from 
the iron concentrator at Larap, Camarines 
Norte. 

Nickel.—On December 10, 1970, the 
Philippines became a world producer and 
exporter of nickel concentrates when Acoje 
Mining Co., one of the world’s major me- 
tallurgical-grade chromite producers, 
shipped 608 metric tons of nickel-cobalt 
concentrates worth $258,962 to Japan. The 
company’s new 400-ton-per-day beneficia- 
tion plant at Santa Cruz, Zambales, com- 
menced operations in May 1970, treating 
dunite ore adjacent to its underground 
chromite deposit. Averaging 0.7 percent 
nickel, the dunite ore was processed by flo- 
tation to produce a concentrate estimated 
to contain 15 percent nickel plus cobalt, 
1.4 ounces per ton of platinum, 2.8 ounces 
per ton of palladium, 0.20 ounce per ton 
of gold, 1.0 ounce per ton of silver and 3.0 
percent copper. 

Nickel resources in the Philippines, esti- 
mated to exceed 3 billion metric tons of 
nickeliferous laterite, are among the largest 
in the world. About 500 million tons aver- 
aging 1.3 percent nickel were under devel- 
opment or considered for development in 
1970. 

Considerable exploration work was con- 
ducted on lateritic nickel deposits on Pala- 
wan, southern Mindanao and Luzon. Ex- 
ploration programs were also conducted on 
known lateritic nickel deposits in the 
government-owned Surigao Mineral Reser- 
vation on the northeastern tip of Minda- 
nao, and adjacent small islands. In 1968 
Marinduque was granted exploitation 
rights for 25 years on Parcel II (40,000 
hectares), of the Surigao Mineral Reserva- 
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tion. Ore reserves exceeding 110 million 
tons, mostly on Nonoc Island, but also on 
Dinagat, Hiantuan, and other small is- 
lands, average about 1.2 percent nickel and 
38 percent iron. 

Using a modified reduction roast-am- 
monium carbonate leach process developed 
by the Sherritt Gordon Mines Ltd., Marin- 
duque proposes to build a plant with a 
capacity to treat 3.5 million dry metric 
tons of ore per year to produce 75 million 
pounds of nickel. Financing, including de- 
veloping the mine and erecting the plant, 
wil require about $190 million. Marin- 
duque announced that the Philippine Gov- 
ernment has agreed to guarantee to credi- 
tors repayment of up to $120 million in 
financing which is expected to consist of 
$60 million in suppliers' credits from Kobe 
Steel Ltd. of Japan, and $54 million in 
loans for equipment from the Export-Im- 
port Bank of the United States. Mine de- 
velopment and plant site preparation 
began in 1970; project completion is sched- 
uled for 1978. 

Atlas Consolidated drilled two lateritic 
nickel deposits on Mindinao and Palawan. 
The deposit on Pujada Peninsula, south- 
eastern. Davao, contains more than 167 
million tons, averaging about 1.3 percent 
nickel and 0.061 percent cobalt with high 
iron content. At Long Point, west central 
Palawan, the ore reserves are reported to 
be 183 million tons, averaging about 1.4 
percent nickel and 0.118 percent cobalt 
with lower iron content. 

Benguet Consolidated, Inc., explored la- 
terite deposits north of its chromite mine 
at Coto, Zambales. The tonnage has not 
been determined, but samples indicate 1.3 
to 1.6 percent nickel varying in thickness 
to 355 feet near the surface. Global Ma- 
rine, Inc., is reported to have explored a 
lateritic deposit that indicates 1.3 percent 
nickel near the Benguet Consolidated de- 
posits. Pentagon Mines, reports a nickel 
deposit near Iligan City, Mindanao. Min- 
eral Integrated Development Services Corp. 
announced location of nickel sulfide depos- 
its near Palauig, Zambales, and nickelifer- 
ous laterite at their Katian project in the 
northwestern Zambales range. Astro Min- 
erals and Oil Corp. is reported to be ex- 
ploring lateritic nickel deposits near the 
Atlas deposit on Palawan. Universal Oil 
Products Co. jointly with Rio Tuba Min- 
ing Co. is also reported to have discovered 
a nickel laterite deposit on Palawan. 
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Platinum and Palladium.—An estimated 
1.4 ounces of platinum and 2.8 ounces of 
palladium were recovered in each ton of 
nickel-cobalt concentrate produced by 
Acoje Mining and comprised about 30 per- 
cent of the value of the concentrate. The 
608 tons of concentrate shipped to Japan 
in December 1970 had a total value of 
$258,962. Palladium recovered was 878 
ounces with a value of $22,246 and 352 
ounces of platinum were recovered, valued 
at $47,659. 

Silver.—Silver production reached a rec- 
ord high of 1,701,899 ounces in 1970. The 
value was $2.4 million. Silver was exported 
to the United States, Japan, Peru, the Re- 
public of Korea, Switzerland, and the 
United Kingdom. Lepanto Consolidated, 
the leading silver producer, recovered 
408,596 ounces of silver. Marinduque’s Ba- 
gacay mine and Benguet Consolidated were 
also large silver producers. Marcopper re- 
covered 169,202 ounces of silver. Other sil- 
ver recoveries were made at Atlas 
Consolidated, Sipalay, Philex Mining, Ben- 
guet Exploration, Itogon-Suyoc Mines, Ma- 
sara, Kennon, Atok-Big Wedge Mining, 
and Paracale-Gumaus Consolidated. 

Zinc.—Benguet Exploration, Inc. pro- 
duced 3,191 metric tons of zinc in 1970, 
valued at $656,933, from its 75-ton-per-day 
mill at camp 6, Tuba, Mountain Province. 
Additional flotation cells, agitators, thick- 
eners, and a ball mill added in 1970 were 
expected to increase the mill capacity to 
120 tons per day. The zinc was exported 
to Japan. 


NONMETALS 


Asbestos.—Production in 1970 was 1,218 
tons valued at $37,975. Short-fiber-tremolite 
asbestos was mined by one operator near 
Libona, Bukidnon, not far from the Mis- 
amis Oriental border. 

Cement.—The Philippine portland ce- 
ment industry continued to expand pro- 
duction capacity (39 percent in 1970) 
despite a depressed market brought about 
in part by existing excess production ca- 
pacity. Nevertheless, cement led all nonme- 
tallic minerals in total value even though 
prices dropped from $0.78 to $0.36 per 
bag. In October the Price Control Council 
set the price at $0.67 per bag. 

Cement production was 14.3 million bar- 
rels (376-pound), less than one-half of the 
reported 29.25 million barrels annual rated 
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capacity. However, the value of cement 
shipments, mostly for domestic consump- 
tion, was $27,664,030, second to copper in 
mineral production value. 

Marinduque started up a second rotary 
kiln at its Island Cement Plant, Antipolo, 
Rizal. The annual capacity was doubled 
from 2.25 to 4.5 million barrels making it 
the country’s largest cement plant. North- 
ern Cement Co. started production in 1970 
at its plant in Sison, Pangasinan. It has an 
annual capacity of 3.75 million barrels. In 
May, Fortune Cement Corp. inaugurated 
its plant at Taysan, Batangas. This is the 
15th plant in the Philippines and has an 
annual capacity of 2.25 million barrels. Ex- 
pected to be in operation in 1971, were 
four more plants under construction in- 
cluding Iligan Cement Co. at Iligan, 
Lanao, with 2.25 million barrels annual ca- 
pacity; Midland (Quezon) at Tanay, Rizal, 
with 3 million barrels annual capacity; 
Floro at Lugait, Misamis Oriental, with 2.7 
million barrels annual capacity; and Conti- 
nental at Norzagaray, Bulacan with 2.6 
million barrels annual capacity. 

Three other cement plants were reported 
in an advanced stage of finance negotiation 
to be completed in 1972 or 1973 are as fol- 
lows: Tayabas, Calatrava, Negros Occiden- 
tal; Builders, Samboan, Cebu; and Mabu- 
hay, Montalban, Rizal. An additional 20 
proposed cement plants were registered 
with the Securities and Exchange Commis- 
sion. 

Apo Cement Co. at Naga City, Cebu, the 
Philippines oldest cement plant with an 
annual capacity of 600,000 barrels, sus- 
pended operations in June. 

Republic Cement Corp., at Norzagaray, 
Bulacan, with an annual capacity of 3.75 
million barrels, exported cement to South 
Vietnam. Northern Cement Co. also ob- 
tained exporter status through registration 
with the Board of Investments and will be 
eligible to receive benefits provided by the 
Investments Incentives Act. 

Other cement plants producing in 1970 
include Bacnotan Consolidated Industries, 
Inc., operating plants at Bacnotan, La 
Union, and Davao, Mindanao; Rizal Ce- 
ment Co. at Binangonan, Rizal; Universal 
Cement Corp. at Danao, Cebu; Filipinas 
Cement Corp. at Teresa, Rizal; Hi Cement 
Corp. at Norzagaray, Bulacan; Pacific Ce- 
ment Corp. in Surigao del Norte; Min- 
danao Portland Cement Co. at Iligan, 
Lanao; Luzon Cement Co. at San Ilde- 
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fonso, Bulacan; and Philippine Portland 
Cement Co. at Guimaras Island, Iloilo. 

The Cement Association of the Philip- 
pines shifted to the metric system of 
weights, and replaced the 94-pound (l-cu- 
bic-foot) bag with a new 50-kilo bag on 
June Ist.3 

Clays.—In most of the larger Provinces, 
clay was produced in small quantities for 
tile, bricks, ceramics, and industrial uses. 
More than 256,000 tons of clay, including 
164 tons of bentonite, with a value of 
$298,094, were reported to be mined mostly 
in Bulacan and Rizal Provinces. An unde- 
termined quantity of clay was produced 
for making tile and pottery. The value of 
these products exceeded $2.5 million. 

Feldspar.—Feldspar production was 
20,236 tons valued at $93,648. Most of the 
production came from Pampanga, and 
smaller quantities were produced in Bula- 
can, Ilocos Norte, Rizal, and Nueva Ecija. 

Fertilizers.—Phosphate rock production 
was 1,400 metric tons, valued at $12,922. 
Bohol was the major source of phosphate 
rock production. Production of 58,929 tons 
of mixed  fertilizers was valued at 
$3,247,731. 

Atlas Consolidated at its copper mine 
in Cebu, produced about 210,474 tons of 
pyrite-flotation concentrates averaging 
nearly 47 percent sulfur. The concentrates 
were sold to local fertilizer plants. Marin- 
duque produced about 87,000 tons of pyr- 
ite concentrates, averaging about 4614 per- 
cent sulfur, as a byproduct from the 
Bagacay copper mill in Samar. Capacity of 
the mill was being increased to produce 
1,000 tons of pyrite concentrates per day. 
Marinduque has a contract to supply the 
Esso fertilizer plant with 180,000 tons of 
pyrite concentrates per year at a price of 
$0.167 per unit of sulfur content f.o.b. San 
Julian, Samar. Benguet Consolidated, pro- 
duced pyrite concentrates averaging about 
4414, percent sulfur. 

The new Esso Standard Fertilizer & 
Chemical Co. Inc. fertilizer plant, located 
next to its Bataan Refinery, commenced 
operation with a capacity of 390,000 metric 
tons per year. The plant has six process 
units which includes a 200-ton-per-day 
urea unit, a 300-ton-per-day ammonia unit, 
a sulfuric acid unit that produces 700 tons 


per day from pyrites and H2S gas, a 200- 


3 One metric ton comprises 5.863 barrels of ce- 
ment. Four 94-pound bags make 1 barrel of ce- 
ment. Twenty 50-kilo bags make 1 metric ton. 
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ton-per-day phosphoric acid unit, a 900- 
ton-per-day granulation unit, and facilities 
for superphosphate fertilizer production. 

Atlas Fertilizer Corp. at Safigi Beach, 
near its copper mine in Cebu, operated a 
240-ton-per-day sulfuric acid plant and a 
480-ton-per-day ammonium sulfate plant 
that produces a complete line of mixed 
fertilizers and byproduct gypsum. 

Gem Stones.—A Philippine jewelry ex- 
porter was the first to export tektite, a 
black gem, reported to be a variety of bil- 
litonites found in Indonesia and australites 
in Australia. Philippine jade was sent to 
Bangkok, Thailand, for cutting and polish- 
ing. 

Gypsum.—Gypsum production was 17,458 
metric tons, valued at $130,484. Crude gyp- 
sum mined in Batangas accounted for about 
30 percent of the production. Byproduct 
gypsum was produced from phosphoric acid 
and superphosphate fertilizer production. 
Byproduct gypsum operations were in Cebu, 
and Bataan. The cement industry used 
more than 31,000 metric tons of gypsum, 
including some byproduct gypsum and some 
imported gypsum. 

Lime.—Combined production of quick- 
lime and hydrated lime was 161,902 metric 
tons valued at $742,457. Quicklime was 
produced in Quezon, Benguet, Batanes, 
and Lanao. Hydrated lime was also pro- 
duced in Quezon. 

Perlite.—About 12,000 metric tons of 
perlite was produced and was valued at 
about $4,063. Trinity Lodge Mining Corp. 
reported mining perlite near Legaspi, 
Albay, in May and proposed to process it 
in a plant at San Pedro, Laguna, sched- 
uled to be in operation by mid-1971. Vin- 
nel Belvoir Construction Co, Makati, 
Rizal, also reported mining perlite. 


Quartz.— Quartz produced as silica sand 
for glassmaking amounted to 684,614 me- 
tric tons and was valued at $1,343,937. 
Most of the silica sand was produced in 
Bulacan and Rizal Provinces. Smaller pro- 
duction took place in the following prov- 
inces: Benguet (Mountain Province), Pal- 
awan, Pampanga, Quezon, and Surigao. 


Salt.—Salt recovered from sea water 
evaporation in 15 provinces totaled 210,306 
metric tons, valued. at $4,142,711. The 
main production came- from the following 
Provinces: Mindoro Occidental, Bulacan, 
Rizal, Pangasinan and Cavite. Production of 
salt is dependent upon weather conditions 
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for evaporation. Typhoons and excessive 
rains reduce production. 

Sand and Gravel.—Sand and gravel and 
crushed rock production was 4,799,250 
cubic meters valued at $4,003,969. Sand 
and gravel was produced in most of the 
Provinces with the largest production in 
Rizal, Bulacan, Cotobato, Pampanga, and 
Quezon. 

Stone.—Limestone mined for manufac- 
turing cement totaled 3,566,723 metric 
tons. Agricultural limestone production 
was 15,636 metric tons valued at $56,870. 
Bulacan, Lanao, and Rizal were among the 
leading producers of agricultural limestone. 
Production of dolomite, mostly from Cebu, 
was 11,011 metric tons valued at $72,265. 
Unfinished marble production was 10,271 
metric tons valued at $226,798. In addition, 
20,598 square meters of finished marble 
was produced, valued at $188,473. In Rizal 
tuff production was 87,997 metric tons val- 
ued at $1,995. Unclassified stone production 
reported in most of the large Provinces 
was 245,459 cubic meters, valued at 
$251,261. Cotobato was the leading pro- 
ducer. 

Sulfur.—Elemental sulfur produced in 
Cagayan was 41 metric tons valued at 
$1,811. 

Benguet Consolidated, was developing its 
elementa] sulfur deposit of volcanic origin 
about 25 kilometers northwest of Duma- 
guete, Negros Oriental. The deposit report- 
edly contains more than 30 million tons of 
ore, averaging 30 percent elemental sulfur. 
The open pit mine and 2,000-ton-per-day 
plant are scheduled for operation in 1971. 
Production is expected to reach 162,000 
tons of 99.5 percent sulfur per year. 

Talc.—Production of talc was 1,590 me- 
tric tons, valued at $32,541. Talc was pro- 
duced in Occidental, Mindoro, Rizal, and 
Zambales. 


Other Nonmetals.—Leyte Base Metals Co. 
extracted and processed ochre and burnt 
sienna from its mines in Negros Oriental. 
Less than 100 tons of diatomite was pro- 
duced in Camarines Norte. 


MINERAL FUELS 


Coal and Coke.—Production of coal was 
42,401 metric tons, valued at $177,112. 
All of the coal was produced on the Is- 
land of Cebu. International Metallurgical 
Corp. announced plans for a plant at Ba- 
taan, Albay, to convert low-grade carbon 
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and coal into metallurgical-grade coke bri- 
quets. The plant, expected to be completed 
in 1971, will have an annual capacity of 1 
million tons of coke. Cassava or sugar, 
which will be used as a binder, will com- 
prise about 10 percent of the briquets. 

Petroleum.—More than 233 wells have 
been drilled to date but no commercially 
exploitable oil has been found in the Phil- 
ippines. However, geologists remained con- 
vinced that a commercial reservoir will be 
found, most probably offshore. Renewed 
interest in oil exploration was evidenced 
by the Secretary of Agriculture and Natu- 
ral Resources awarding 21 natural gas and 
petroleum exploration concessions covering 
2.4 million hectares offshore and 2.0 mil- 
lion hectares onshore. The area covers a 
long stretch of offshore waters extending 
from the Sulu Sea, north of Palawan to 
Mountain Province, in northern Luzon. 
Eleven concessions were in the Sulu region 
and the rest were divided between the Isa- 
bela area in the north, and Cotobato and 
Cebu in the south. Interest was spurred by 
the findings of the United Nations survey 
of offshore exploration conducted in 1969, 
near Palawan. 

Redeco and Cletom drilled two wells 
near Alegria, Cebu. Pacificia, Inc., moved a 
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drill onto Badian Island west of Cebu. 
Philippine Overseas Drilling and Oil Corp. 
drilled near Tabuk, Mountain Province. 
Several exploration companies plan to start 
drilling in 1971. 


Production from the four refineries in 
the Philippines, which have a total crude 
distillation capacity of about 180,000 bar- 
rels per day, is shown in table 1. Bataan 
Refinery Corp. started construction to in- 
crease refining capacity from 63,000 to 
108,000 barrels per day by 1972. Two other 
companies propose to expand their refiner- 
ies in the near future. 


All crude petroleum was imported. The 
Philippines spent more than $100 million 
foreign exchange to acquire this vital com- 
modity. In 1970 crude petroleum imported 
amounted to 9,166,994 metric tons. Of this 
total, 72 percent was imported from Iran, 
Indonesia, and Kuwait. The remainder was 
imported from Sarawak, Saudi Arabia, and 
the United States. An additional 176,795 
tons of refined products also was imported. 


Refinery products exported to Singapore, 
Japan, and Hong Kong totaled 1,098,321 
metric tons. These comprised mostly petro- 
leum pitch and coke, gas oil bunker fuel, 
and fuel oil not elsewhere specified. 


Digitized by Google 


The Mineral Industry of Poland 


By Bernadette Michalski? 


The mineral industry, using both domes- 
tic and imported raw materials, was a 
major factor in Polish economic develop- 
ment. The industry contributed signifi- 
cantly to the nation's mineral requirements 
and afforded an avenue to foreign currency 
earnings. In addition to exports of miner- 
als and mineral products, Poland has 
developed an export market for mineral 
related technology, with the sales of min- 
ing and manufacturing equipment as well 
as complete industrial units, particularly 
sulfuric acid plants. 

The Government policy stressing devel- 
opment of those industrial sectors that can 
improve the nation’s foreign exchange pos- 


ture, was supported by increased produc- 
tion of coal, copper, iron and steel, and 
sulfur. 

In 1970 overall industrial production in- 
creased 8.3 percent over the previous year. 
Expanded mineral industry output was 
largely responsible for this increase. The 
mineral industry, including processing 
through semimanufactures, contributed 
about 30 percent of the total value of in- 
dustrial production. Other sectors of indus- 
try, particularly food processing, did not 
meet production goals, but gains in min- 
eral commodity output more than compen- 
sated for these failures, as expressed in the 
overall industrial growth rate. 


PRODUCTION 


The Polish press reported notable in- 
creases in 1970 production of natural gas, 
mine and electrolytic copper, elemental 
sulfur, and hard coal. The expanded out- 
put resulted from industrial investments 
undertaken during the 1966-70 5-year 
plan. These investments included funds 
for: Exploration and development of gas 
wells in central and southern Poland; de- 
velopment of the Legnica copper basin 
with expansion of the Legnica electrolytic 
copper refinery and construction of the Zu- 
kowice electrolytic copper refinery; devel- 


opment of the Machów open pit sulfur 
mine; the development of Frasch sulfur re- 
covery at the Grzybów and Jeziorko mines; 
and concentrated development and mecha- 
nization efforts at coal mines. During 1970, 
those industries based principally on im- 
ported raw materials; namely, the 
petroleum refining, and iron and steel and 
aluminum industries reported significant to 
limited production increases. 


1 Foreign mineral specialist, Division of Fossil 
Fuels. 
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Table 1.—Poland: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1968 1969 1970 » 
METALS 
Aluminum; prim. eters 93, 500 96,800 98 ,800 
Cadmium, prima 415 420 450 
Copper: 
„ metal enten ERR eoE 26,600 48,300 72,000 
etal: | 
Blistaf =- 21.5 » ͤͤDBſ he ⁊ ͤ00r: 8 28,000 50,000 52,000 
Refined including secondary. jj) 43,600 54, 700 12,200 
Iron and steel: 
Iron ore and concentrate thousand tons 8,050 2,822 2,553 
Pig iron including blast furnace ferroalloys................. do.... 6,839 7,028 7,296 
Steel rüde- ce ete ee C coe eee do- 11.007 11,291 11,792 
Steel semimanufactures: 
Rolled excluding pipe. .............................- do- 7,327 7,655 8,134 
„ use weal cece eda dL a i t cis do.... 638 662 711 
Lead: 
Mine output, metal content 48,000 54,400 e 60,500 
Metal including secondary, refined... .......... lc LLL LL l.l... 42, 000 50, 700 54, 500 
Nickel mine output, metal content .. JC - 1, 500 1, 500 1, 500 
Suver E EAE NE th . 8 thousand troy ounces.. 160 165 180 
inc: 
Mine output, metal content.._--------------------------------- 164,100 170,800 e 189,900 
Metal, refined including secondar/e/7/ 202 , 500 207 , 500 209 ,000 
NONMETALS 
Barit@ ECCL ———Ó——— —Á— i oe 47,000 50,000 50,000 
Cement, hydraulic____........---.---------..------- thousand tons 11,600 11,830 12,180 
Clays, bentonitꝛzumumuůMꝝůmIuͤ—g[—m—̃ n NA NA 50,000 
Peldspar e. 26.556 ee et i ⁰¶⁰ a eS LL e ML E 28,000 29,000 30, 000 
Fertilizer materials: 
Crude phosphatic, phosphate rock 2 2... LLL Lll... .. 95,000 100,000 100,000 
Manufactured: 
Nitrogenous: 
Gross weight 3 thousand tons 2, 506 2,941 e 3,240 
Nitrogen. eentendnd c e o cece do.... 759 938 1,031 
Phosphatic: 
ross weight do.... 2,415 2,688 e 8,200 
POr Content h te Se ce oa a es do.... 474 534 600 
Gypsum and anhydrite: 
%%% cou cedo Lace ui ³ÜV² . AL LU re do.... 167 210 e 230 
Crude t-o a i / ehe ed Ut oM aL do.... 790 810 825 
Lime (quicklime and hydrated lime ))) do.... 2,293 2,228 8,515 
Magnesite, F ³ðWQ².2. ð·¾y; t i AS 45, 000 45, 000 50, 000 
Pyrite and pyrrhotite (including cupreous): 
ross weight „„ thousand tons. . 225 225 225 
Sulfur gdon ted. peccet os dev e seu do- 88 88 88 
Salt: 
))) ͥ ttf... t y LIE E do 969 1,166 1,224 
ͥ ⁰¹¹X%AA ͤ y yy RR do 1,665 1,651 1,680 
Stone, limestone, crushed and broken. ........................ do 7,483 7,469 NA 
Sulfur: 
Elemental: N 
Frasch process 8 do- 842 1.321 e 1,600 
Other native--------------------------------------- do.... 495 660 e 1,084 
P ²˙ usce Li doti LL LA Mun cdam do 1,337 1,981 2.684 
ie. 8 do- 1.814 1.516 1,917 
MINERAL FUELS AND. RELATED MATERIALS ? 
Coal: 
Bituminous occae s So etch e Eie d thousand tons.. 7128,640 135,010 140,101 
Lignite and browWw1nuk1: uu do *26,880 30,065 32, 766 
Blast furngaꝶss......d exl do.... e 7,337 1,651 e 7,775 
Ihep. 2.2 consen c e cL Lu D y eee eC do.... e 8,274 8,511 e 8,768 
| AER OC ST ena RS ay Orne TUR ne ER AEA N EA do.... 15,611 16,168 16,543 
Fuel briqueta, ål grads -> oe oS ⁰ A é do.... 931 1,578 1,600 
"Manütaetüred: 
Tong sss aid million cubic feet. 32,201 33, 584 42,377 
Coke Oven . ³ðZi saos ise E do.... 200,198 202,529 207,331 
Natural, marketed____.__....__..--.-_------------------- do 90,264 138,503 183,014 
Natural gas liquids, natural gasoline. ...... thousand 42-gallon barrels. . 207 214 NA 
ö eke eased ĩͤ ͤ 88 thousand tons 28 22 e 20 


See footnotes at end of table. 
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Table 1.—Poland: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity ! 


MINERAL FUELS AND RELATED MATERIALS ?— Continued 


Petroleum: 
rude: 


As reported 
Converted s oos eee eene thousand 42-gallon barrels. . 
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1968 1969 1970 » 

thousand tons 475 439 424 

3,524 3,257 3,146 

RON ies oye do.... 12,580 12,742 13,796 

. do 326 953 NA 

o do 12, 592 14,480 16,494 
S do 11,688 18,626 N 

DOCTEUR: do 1,232 1,260 NA 

8 do 20 20 NA 

. do 11 12 NA 

S do 2, 472 2,945 NA 

ERES do.... 40,921 46,038 NA 


e Estimate. v Preliminary. r Revised. 


NA Not available. 


1 In addition to the commodities listed, antimony, cobalt, germanium, gold, and a variety of crude non- 
metallic construction materials are also produced in Poland, but information is inadequate to make reliable 
estimates of output levels. Poland may also produce alumina in small quantities, but details on such an opera- 


uon) it exists, are not available. 
2 


evious editions of this chapter have reported natural asphalt and bitumen; the quantities reported under 


this descriptive title apparently are petroleum refinery products, and are included under the latter heading in 


this edition. 


3 Total is of listed commodities only, excluding products not reported individually in official sources as well 


as refinery fuels and losses. 


TRADE 


Polish overall foreign trade in 1969 was 
essentially in balance, with exports re- 
ported at $3,142 million? and imports at 
$3,210 million. During this period, mineral 
exports were reported at $945 million and 
mineral commodity imports at $790 mil- 
lion. Included among the imports were 
iron and steel, valued at $355 million, and 
petroleum valued at $185 million. Solid 
fuels, Poland's dominant mineral export 
commodity, accounted for more than one- 
third of the nation's total mineral export 
value, or $361 million. 

Nearly three-quarters by value of the 


1969 total mineral trade was reportedly 
conducted with other Communist Economy 
(Comecon) nations. This figure, however, 
only indicates a general order of magni- 
tude, because many commodities entering 
Comecon trade channels are not valued in 
accordance with world market prices. 

Trade agreements signed for the 1971-75 
period portend increasing imports of crude 
petroleum, iron ore, pig iron, and alumi- 
num from the U.S.S.R. 


? Where necessary, values have been converted 
from Polish zloty (ZL) to U.S. dollars at the of- 
ficial exchange rate of ZLI = US$0.25. 
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Table 2.—Poland: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Cadmium, all form 


Chromium triox ide 


Copper unwrought and wire 


Iron and steel: 


Iron ore and concentrate 


Ferroalloys. ss 
Steel in gots 


Semimanufactures. .. thousand tons 
Lead ore and concentrates 


Metal including alloys, unwrought and 
semimanufactures 


Other: 
Nonferrous ores and concentrates, 
n. e. s 


Semimanufactures 
NONMETALS 


Clays and clay products: 
Crude: 
Benton ite 
Refractorc 
Products: 
Fire clay manufactures 
Silica manufactures... .......... 


Fertilizer materials manufactured, nitro- 


genous...........--.-- thousand tons 
Gypsum and plasters 
VDSUIE. oec osi IE do.... 
FPlastee s do 
ö;— md; w DR Em 


Magnesite manufactures. 
Mineral pigments, iron oxide 


p e Ld eid 

Salt excluding brines thousand tons 

Stone: 
Delete Vene eme 


Pavement stone________._-___-_____- 
Sulfur: 
Elemental 11. thousand tons 


Sulfuric acid 2.2... . 

MINERAL FUELS AND RELATED MATERIALS 

Carbon black... ......................-- 

Coal and briquets: 

Anthracite and bituminous 

thousand tons 

Lignite and lignite briquets. ...do.... 

SG öÄ§ö§;ͥ—r •wm⁰w ...... 8 do 


Gas, manufactured coke oven 
million cubic feet. 
Natural gas liquidſs 
Petroleum refinery products 
thousand tons 


Rare gasses, argon 


NA Not available. 


1968 


289 


7,000 


152,494 
445,020 


1,059 


160,176 


1,412 
9,238 


27 
16,321 
5 


225,383 


952 


26 , 002 
4 


1,473 


1969 
278 
546 

2,983 


2,000 


230,009 
464,441 


2,313 


140,204 


1,453 
6,492 


1,759 


108,892 


6,357 
24,430 
660 
57 , 931 
985 
65,512 
10,324 
2,144 


324 


138 
NA 
24,170 
600 
22 , 330 


1,451 


14,986 
130 


Principal destinations, 1969 


U.S.S.R. 173; United Kingdom 48; West 
Germany 28. 

United States 385; Netherlands 31. 

Czechoslovakia 1,346; West Germany 807; 


United Kingdom 552. 


NA. 

Italy 83,864; Switzerland 71,198; West 
Germany 54, 469. 

Japan 339, 694; United Kingdom 44,000; 
N etherlands 25, 418. 

West Germany 1,093; Austria 810. 

Yugoslavia 64,674; West Germany 20,060; 
Argentina 17,989. 

U.S.S.R. 270; Yugoslavia 164; Romania 138. 

All to West Germany. 


East Germany 300; Italy 282; Hungary 250; 
Sweden 180. 


U.S.S.R. 39,810; Czechoslovakia 11,765; 
United States 9,687 

United Kingdom 6,337. 

Austria 8,577; Sweden 6,605; 
Luxembourg 5,288. 

Czechoslovakia 596. 


West Germany 34,486; Brazil 10,385. 


Belgium- 


East Germany 938. 
Italy 22,285; Hungary 21,6138. 


Hungary 3,724; Greece 1,760. 
PES 1 204; West Germany 418; Turkey 


India 115; East Germany 62. 


Sweden 181; Denmark 113; Norway 96. 

Finland 16. 

Czechoslovakia 104,519; Netherlands 22,729. 

United Arab Republic 165; Finland 92. 

Yugoslavia 190; Australia 55; United Arab 
Republic 50. 


Hungary 42; Czechoslovakia 40; Sweden 27. 


NA. 

Netherlands 22,950. 
Netherlands 460. 
West Germany 19,314. 


Czechoslovakia 201; France 181; United 
Kingdom 164; Italy 84; Greece 82; Sweden 
46; West Germany 30. 

Switzerland 10,465; Czechoslovakia 2,606. 


Switzerland 105. 


U.S.S. R. 7,218; Denmark 2,972; Italy 2,223. 
East Germany 4,040. 


l I a 805; U.S.S.R. 652; Hungary 


All to East Germany. 
East Germany 7,672; Hungary 7,012. 


West Germany 391; Austria 360; Sweden 
M 2o Denmark 198; United Kingdom 134. 


1 Sources: Total from Sulfur, No. 92, Jan.-Feb. 1971. London p. 14; detail on destinations derived from 


trade returns of countries listed. 


Source: Unless otherwise noted, data are from official Polish trade returns. 
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Table 3.—Poland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
Bauxite and concentrate 112,255 
Oxide and hydrox ide 196,298 
Powdered metall 625 
Arsenic triox ide 589 
Bismut h including alloys, unwrought - _- 121 
Chromium ore and concentrate 136,971 
Copper: 
Ore and concentrate 17,831 
Metal including alloys, unwrought and 
Ü suce 85,446 
Iron and steel: 
Ore and concentrate. thousand tons.. 11,106 
Pig iron including cast iron do 949 
Iron powder 3,792 
Ferroalloys.......................- 7,964 
Semimanufactures. .. thousand tons.. 984 
Lead including alloys, unwrought......... 18,671 
Magnesium including alloys, all form 400 
Manganese: 
o and concentrate 851,075 
Oxido. ³o y c eBwamis 5,718 
Mercury E ROME T6-pound flasks.. 6, 700 
Molybdenum ore and concentrate 444 
Tin including alloys, all forms. long tons.. 3,246 
Titanium oxide 10,639 
Tungsten ore and concentrate 3,250 
Zinc ore and concentrate 85,861 
Other: 
Nonferrous ores and concentrates... ... 5,593 
Nonferrous metal scrap. ............ 800 
Nonferrous semimanufactures n.e.s... 12,237 
NONMETALS 
Wess duo QesUh EOS 42,241 
|S CCG | +. a ae eR Onna ³ A ] mm . 12,392 
rr ³˙¹AiAi. 88 319, 534 
Clays and clay products: 
Crude: 
Benton ite 4, 881 
Fullers ear tn 2, 831 
Kaolin (chin 79,047 
Refractory clays and burnt slate.. 16, 868 
Products: 
Fire clay manufactures.......... 8,914 
Silica manufactures... .........- 266 
Cryolita. ß Hd DR RES 4,216 
Diatomite. ................--. 2.2.2.2 .... 1.441 
::: ———Ó— 18,106 
Fertilizer materials: 
Crude: 
Phosphatic, apatite concentrate 
thousand tons.. 582 
Manufactured: 
Nitrogenous. ............ do.... 52 
Phosphatic. ............- do.... *19,889 
Potassic................- do.... 1,796 
FEIUOISDRES ose tet eee eee 33 ,349 
Graphite, natural__................-.--- 11,569 
Magnesite: 
Crude: 2 oicol25olemcccceccc sd 152,757 
i 8 25, 560 


See footnotes at end of table. 


1969 


133 
162,461 


14,657 


26,278 


10, 407 


1,321 
14,904 


692 
893, "rn 


600 


8,925 
10,245 


2,920 
83,601 


6,018 
20,826 


57,055 


17,145 
640,496 


91, ,071 
21,462 


27,518 
10,661 


136,819 
28 ,627 


Principal sources, 1969 


All from Hungary 
Hungary 140,150; "United Kingdom 3,610. 
Austria 438; West Germany 77. 


United Eom 118; France 15. 
M xr 83,205; Albania 41,412; Pakistan 


Pe 1 United States 3,043; Belgium 


United Kingdom 16,767; U.S.S.R. 3,866; 
Belgium 3,699. 


U.S.S.R. 9 2055 Sweden 499. 
U.S. S. R. 1 1,207 

Sweden 3, 623. . 
U.S.S.R. 3,627; Norway 2,701; Bulgaria 


1,805. 
U.S.S.R. 710; Czechoslovakia 161. 
Yugoslavia 5,585; U.S.S.R. 4,504; North 
Korea 1,34 2. 
U.S.S.R. 552; Norway '15. 


U.S.S.R. 361,577; Cuba 15,546. 

U.S.S.R. 1,977; Morocco 965. 

United Kingdom 836; Italy 179. 

pne Kingdom 200; France 197; Canada 


United Kingdom 2,291; Malaysia 1,048. 
United Kingdom 7 „057; Italy 1, 165; Finland 


1,001. 
United Kingdom 2,841; West Germany 405. 
Ireland 17,036; Norway 18,247; Czecho- 
Heed 11 281: Sweden 8,958; Hungary 
9 


United Kingdom 5,415. 


U.S.S.R. 7,861; Yugoslavia 8,118; Czecho- 
slovakia 1,894. 


U.S.S.R. 28,076; Canada 13, 844; United 
Kingdom 6,814. 

Belgium 11,288; mainland China 4,471. 

U. 858 S. R. 872,315; Romania 133, 923. 


Hungary 2,850; Yugoslavia 2,556. 
Czechoslovakia. 2,180; Romania 2,581. 
eee 43, 955; United Kingdom 


15,688. 
U.S.S.R. 10,457; East Germany 6,789. 
West 5 960; U.S. S. R. 858; East Ger- 


man : 
U.S.S.R. 8,316. 

France 1, 899; U.S.S.R. 1,620. 
United States 121; Belgium 597. 


Finland 8,210; Norway 4,299. 


All from the U.S.S.R. 


Belgium 21,748; Sweden 5,419. 
East Germany 1, 127. 
Mainland China 17,522; East Germany 


9,995. 
Austria 7,178; U.S.S.R. 2,523. 
North Korea 61,250; Czechoslovakia 59,102. 


Austria 8,885; U.S.S.R. 6,165; Czecho- 
slovakia 5,624. 
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Table 3.—Poland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
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Commodity 1968 
NONMETALS—Continued 
SEDI —— :v; h See es 1, 126 
FI.. ocheuoweseduv ede za 
Stone, dimension and marble 149 
Tao sa se a e re ei es ta 17,547 
MINERAL FUELS AND RELATED MATERIALS 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons.. 1,289 
Lignite and lignite briquets... do 186 
Gas, hydrocarbon: 
Natural million cubic feet.. 35,304 
Manufactured................ do.... 113 
Petroleum: 
Crude... thousand tons.. 5,582 
Refinery products. ..........- do.... 2,585 
t Revised. NA Not available. 


1969 Principal sources, 1969 


India 1 

All ee ihe U.S.S.R. 

Bulgaria 1,009. 

North Korea 8, 944; Austria 5,575; Czecho- 
slovakia 3 854. 


U.S. S. R. 814; East Germany 299. 
All from East Germany. 


All from the U.S. S. R. 
126 All from East Germany. 


All from the U. S. S. R. 
2,397 U.S.S.R. 1,523; Romania 300; Hungary 184; 
Albania 105; East Germany 105. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1970, the Skawina 
and Konin aluminum refineries each oper- 
ated near capacity of 55,000 metric tons 
per year. Aluminum hydroxide imports, to- 
taling 213,000 metric tons in 1970, supplied 
the feedstock for the Polish aluminum in- 
dustry, which satisfied about 65 percent of 
the nation's aluminum requirements. Pol- 
ish sources have periodically announced 
plans to increase annual capacity at Konin 
to 100,000 tons; however, trade agreements 
calling for an increase in aluminum im- 
ports from the U.S.S.R. during 1971-75 
suggest that the Konin aluminum ingot ca- 
pacity may not be expanded in the next 
5-year plan. 

Copper.—The accelerated development 
of the Legnica copper basin resulted in 
appreciable increases in copper ore produc- 
tion. Ore production from the basin was 
reported at 4.6 million tons, or 70 percent 
of the nation’s 1970 total copper ore pro- 
duction. By mid-year, the 40,000-metric-ton 
annual capacity Zukowice electrolytic cop- 
per refinery was in production, bringing 
Poland’s annual copper refining capacity to 
approximately 100,000 tons. 

The intense activity in the copper indus- 
try was the result of a national policy 
channeling investment funds to those in- 
dustries that show the greatest potential 
for improving the nation’s foreign ex- 
change position. Poland, historically an im- 
porter of copper concentrates, metal, and 
semimanufactures, has, in spite of growing 
domestic consumption, reduced copper im- 


ports from 42,000 tons in 1966 to 28,000 
tons in 1970. The development of domestic 
copper resources at the Legnica basin 
should reverse Poland's copper supply posi- 
tion to that of a net exporter by 1980. 


Iron and Steel—The Poles have an- 
nounced the discovery of a new iron ore 
deposit near Suwalki, in the northeast cor- 
ner of Poland; no information as to qual- 
ity or reserve size was reported. Histori- 
cally, the nation’s iron ores have been of 
poor quality, and as yet there is no indica- 
tion that the new deposit will have any 
significant position in the nation’s iron ore 
supply program. With domestic iron ore 
output reported at a little over 2.5 million 
tons, the bulk of iron ore requirements, or 
nearly 12 million tons of ore, was im- 
ported in 1970. Trade agreements for 
1971-75 were signed with the U.S.S.R. ar- 
ranging for imports of 30 million tons of 
iron ore and with Trafik AB Grangesberg- 
Oxelósund of Sweden for 1.3 million tons 
of Grangcold iron pellets. 


Expansion or modernization activities 
were conducted in all of the nation's 
major steelworks. Installation of additional 
oxygen furnace capacity by mid-year at the 
Lenin Iron and Steel plant contributed to 
the 500,000 ton increase in crude steel pro- 
duction for 1970. The 5-year plan for 
1971-75 has programed a 50 percent in- 
crease in ferrous metal production, pre- 
sumably placing output of crude steel at 
nearly 18 million tons by 1975 and bring- 
ing downline processing capacity in line 
with crude steel. 
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Lead and Zinc.—Ore production ap- 
proached 4.7 million tons in 1970, with 
mining activities centered near Katowice, 
in Southern Poland. Development work 
was underway on the Dabrowka Wielka 
mine during 1970. The mine is to be de- 
veloped by inclined drifts, and, when it 
enters production in 1972, the Poles antici- 
pate it will be among the most highly 
mechanized mines in Europe. At least part 
of the mine output will be delivered to 
Miasteczko Slaskie for Imperial Smelter 
Furnace processing. 


NONMETALS 


Fertilizers and Fertilizer Materials.—Dur- 
ing the 1966-70 5-year plan, construction 
of nitrogenous and phosphatic fertilizer 
production facilities was accelerated, result- 
ing in a peak year of mineral fertilizer 
production in 1970. Nitrogenous fertilizers 
were produced from domestic and im- 
ported natural gas and domestic coke. 
Quantities produced were equivalent to 
46.1 kilograms of nitrogen per hectare of 
arable land. Quantities of phosphatic ferti- 
lizers manufactured from imported phos- 
phate rock and apatite were equal to 362 
kilograms of phosphorous pentoxide 
(P205) per hectare of arable land. Potassic 
fertilizer imports represented 58.4 kilo- 
grams of K2O per arable hectare. By 1975, 
the Poles have planned an approximate 
30-percent increase in fertilizer availability 
in terms of kilograms of nutrient compo- 
nents per hectare of agricultural land. 
Construction and capacity expansion activi- 
ties for ammonia production are centered 
at Pulawy, Wloclawek, Kedzierzyn, Tar- 
nów, and Chorzów. The latter three plants 
reportedly will undergo conversion from a 
coke raw material base to a natural gas 
base, with an anticipated 35-percent reduc- 
tion in ammonia production costs. 


Expansion of domestic phosphorous fer- 
tilizer materials production is expected by 
1973—the target date for completion of 
the Police Chemical Plant. By 1975, nearly 
half of the P205 production, (500,000 tons) 
is scheduled to be absorbed in the manu- 
facture of complex fertilizers. 

Although potassium salt deposits discov- 
ered near Gdansk, in northern Poland, 
appear promising, long-term trade 
agreements have committed Poland to sup- 
plies from East Germany and the U.S. S. R. 
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Potassic fertilizer imports were 2.2 million 
tons in 1970. 

Sulfur. About 60 percent of Poland's 
native sulfur production was recovered by 
the Frasch process from the Grzybów mine 


at Kielce and the Jeziorko mine at Rze- 


szów, each yielding an estimated 800,000 
tons of sulfur. Open pit mining operations 
at Tarnobrzeg produced more than 4 mil- 
lion tons of ore, from which 1.1 million 
tons of elemental sulfur was recovered. 
The bulk of open pit sulfur production 
was derived from the Machów pit, on the 
east bank of the Wisla River. The pit pro- 
duced an estimated 750,000 tons of sulfur 
in 1970, the first full year of operation. 
Production from the Piaseczno pit, on the 
west bank of the Wisla River, reached an 
estimated 350,000 tons of sulfur by mid- 
1970, when the west bank mining opera- 
tion phase out was completed, and all 
open pit mining activities were transferred 
to the opposite river bank at Machów. 

Because most of the elemental sulfur 
output is destined for export, storage and 
handling facilities were under construction 
at the port of Gdansk to accommodate in- 
creased shipments of liquid sulfur. Exports 
in 1970 were estimated at nearly 2 million 
tons; the principal markets were Czechoslo- 
vakia and the European Economic Com- 
munity. There was limited penetration 
into Asian and African markets. 

Byproduct sulfur as recovered from sul- 
fide ores and fuels is unreported, but by- 
product sulfur, as well as native sulfur, is 
undoubtedly utilized in the manufacture 
of sulfuric acid. 


MINERAL FUELS 


Coal.—At the end of the 1966-70 5-year 
plan, aggregate coal output exceeded 
planned production for the period. For the 
5-year plan period, bituminous output to- 
taled 650 million tons (Plan—634  mil- 
lion) , including 152 million tons of coking 
coal (Plan—145 million). Coal exports 
during the 5 years totaled 128 million tons 
(Plan—110 million). The major factor in- 
fluencing increased coal production was au- 
tomation, mechanization, and widespread 
use of more economical mining techniques. 
In 1970, the coal industry operated 1,940 
production faces, 80 percent of which were 
mined by the long wall system. Under- 
ground output per man per shift reached 
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3,072 kilograms. Of the total 1970 bitumi- 
nous coal output of 140.1 million tons, in- 
dustrial and power units consumed 83 mil- 
lion tons, households consumed 23 million 
tons, and 28.8 million tons were exported. 

Natural Gas.—Discoveries near Poznaii 
in central Poland, and in the Carpathian 
lowlands of the southwest increased Polish 
proven natural gas reserves from 1,624 bil- 
lion cubic feet in 1967 to 4,415 billion 
cubic feet in 1970. Natural gas accounted 
for nearly 5 percent of the energy con- 
sumption in 1970. Domestic production of 
183,014 million cubic feet represented a 
32-percent increase over the previous year's 
production level and more than a 100-per- 
cent increase over the 1968 level. Increased 
availability of domestic natural gas has not 
only cut down on imported natural gas 
from the U.S.S.R., but reportedly released 
for export coal valued at $12 million in 
1970. 

Petroleum.—During 1969-70 extensive 
exploratory drilling operations continued 
with the assistance of the U.S.S.R. An oil- 
field was reportedly discovered during 1969 
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at Rzeszów, but domestic crude petroleum 
output remained insignificant, contributing 
less than 6 percent of the refinery 
throughput for 1970, which was reported 
at nearly 55 million barrels. The Soviet 
Union delivered 51.4 million barrels of 
crude petroleum via the Druzba pipeline 
in 1970, enabling Polish refineries to sup- 
ply about 85 percent of the nation’s petro- 
leum product requirements. The bulk of 
product output is obtained from the Plock 
refinery, where crude throughput was re- 
corded at 41.9 million barrels in 1970. By 
1975, the Plock refinery is scheduled for 
expansion to a 200,000-barrel-per-day ca- 
pacity. Two refineries, each having a 120,- 
000-barrel-per-day capacity, have been pro- 
posed for construction in the late 1970's in 
Upper Silesia and at the Port of Gdañsk. 
Although the U.S.S.R. will continue to be 
Poland's major crude petroleum supplier, 
with agreements calling for delivery of 345 
million barrels of crude petroleum in the 
1971—75 5-year plan, at least one of the 
proposed new 120,000-barrel-per-day refin- 
cries will process Middle East crude oil. 


The Mineral Industry 


of 


Portugal 


By Frank L. Fisher i and Horace T. Reno : 


The Portuguese mineral industry contin- 
ued to maintain the upward trend which 
began in 1969. Imports increased 22 per- 
cent, resulting in a deficit balance of trade. 
Severe storms at the beginning of 1970 re- 
sulted in heavy material damage to min- 
eral industry facilities and curtailed some 
of the year's output. The emphasis in Por- 
tuguese resource development was focused 
on the petroleum industry. The potential 


of offshore petroleum was under prelimi- 
nary investigation, and a second refinery 
began operations. Among the numerous 
prospective mineral deposits examined in 
1970, those containing pyrites, wolframite, 
scheelite, and clays showed the most prom- 
ise. With a new government regime taking 
over after the passing of Dr. Salazar, an 
accelerated period of mineral resource de- 
velopment became evident. 


PRODUCTION 


Production of Portuguese metals and 
minerals was slightly higher than in 1970, 
with the major gain in quantity and value 
registered by the petroleum refining indus- 
try. In the nonmetals, increases were regis- 
tered for clays, salt, cement, diatomite, 
feldspar, nitrogenous fertilizers, and talc. 
Phosphatic fertilizers showed a decline. In 
metals, those with increases in production 


Table 1.—Portugal: 


in 1970 were refined copper, rolled steel 
products, zinc concentrates, and titanium. 
Petroleum refinery output was up sharply 
from 15,504,000 barrels in 1969 to 
27,470,000 barrels in 1970 with a value of 
$106.4 million.? 
A Physical scientist, Division of Ferrous Metals. 
3 Where Pr values have been converted 


from Portugal Escudo (Esc) to U.S. dollars at 
the rate of PE's 28.75—US$1.00. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Antimony mine output, metal content r 50 45 e 45 
hh od due. dd r 188 247 e 250 
Beryl concentrate, gross weight... .... 2: Lll LL ll LLL LL LL LLL +e 128 r 29 14 
Columbite-tantalite concentrates, gross weight 12 7 8 
Copper 
Mine in cupre metal content: 
upreous pyrites_.............-.....2--- eee eee ee 4,279 r 3, 825 4, 758 
er ore nd concentrateekkk „„ 188 r 180 209 
In Precise J ee Nt NE at a A MPO M NU HUM COMPRAS 54 r 69 52 
TOU octo cue ca enean LEE EE EE S EE 4,521 r 4,074 5,019 
á Metal refined, primar: r 8,890 8,690 4,008 
ol e 
Mine output, metal content... ......---------------- troy ounces.. 17,3894 17, 758 16,187 
Metal. 2 eoo oL . P 22, 666 18, 101 e 17,000 
Iron and steel: 
Iron ore and concentrate: 
Hematite and magnetite. .__........______.__-_ thousand tons.. r 147 r 107 72 
Manganiferous...... LLL LLL cc Lc cc caes cec ee cac do.... r 53 56 54 
PAG POR ni. tse ee el ee E 0 281 335 308 
See footnotes at end of table. 
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Table 1.—Portugal: 
(Metric tons unless otherwise specified) 


Production of mineral commodities—Continued 


Commodity 1968 1969 1970 » 
MBETALS—Continued — 
Iron and steel —Continued 
Ferroalloys excluding blast furnace producta: 
erromanganese.. Lc a ccc ccc c „„ 818 1,628 e 1,600 
FPrealeo”ſ,,,,,,,, ed 6,307 8,714 e 9,000 
Pitter ð K deus r 800 r 974 307 
Steel ingotsssss LL LL Ll lll Ll lll lll l ll... thousand tons.. 802 r 889 871 
steel semimanufacturee s do- 280 r $24 351 
Mine out 1 metal eontennttt᷑ t r 2,287 r 1,802 1,468 
JJ ↄ̊ ⁰ x 22 r 1,129 568 
Manganese o ore ned. concentrate, gross weigh r 9,665 r 6,928 5, 518 
ver: 
Mine output, metal content. troy ounces.. * 827,262 338, 768 » 300,000 
— including secondar 2 - LLL cs c cesses do.... 296,865 319,096 320, 000 
"Mine output, metal eontent: - long tons 668 r 489 400 
))))))/%böõͤöͤĩõĩ PUR y E Bee do r 638 r 501 390 
Titanium (ilmenite concentrate), gross weight ------------------ 604 r 206 280 
Tungsten mine output, metal content t 1,988 r 1,881 1,785 
Uranium oxide (U ) aer ð K 95 95 9 
Zinc mine output, metal content t 361 71,091 1,955 
NONMETALS 
504Ü˙ß ²˙² oe ee eee ⁰ꝛ¹ www EE LLL des AA 85 208 182 
Bare. . ß . e M Le n 820 108 430 
Cement, hydraulic ll wt. thousand tons 1. 861 2,086 2,882 
ys; 
|. TT || a ee ae ͤ ͤ SR cen RENTRER RERO PERRA 41,408 * 44,880 49,917 
%»! ³⁵ðͤ e r 46, 257 66, 146 NA 
%% ͥ]]³»]Ü TT.. dut d 3,512 r 2, 805 3,079 
Folda 36s ]ù˙ð˙bÜ¹Ü ůBVMäre e ce ͥ⁰ͥ⁰ͤ⁰⁰mt y eaa pue dd r 20,665 124, 079 29, 656 
Fertilizer materials manufactured: 
Nitrogenous, gross weight thousand tons.. 579 473 501 
Phosphatic, gross w TOE E S E E E, do.... 489 451 978 
Mixed and unspecified... 222 2 LL cc ccs LLL c lll. do 165 195 208 
J½½öõ[õĩ yd d 8 do 1,233 1,119 1,082 
J sl mov MC ot belt ³ĩoW1 E do.... 106 95 e 95 
m dite and hydrated) )))) 8 do 192 199 e 200 
Mica, all grad GC ͤ ͤõͤõõͤͥ eset ceed dd ee ea 2,116 1,167 e 1,200 
Pyrite and pyrrhotite (including cupreous), gross weight: 
Noncupreouůuu ss thousand tons 438 531 476 
UDUS oe oh ² A uisum tue 8 — 483 
%%ö%ô%ö%Üd0ũũĩ?t.ip5 H do 561 531 476 
Sulfur con teen 0 — r 258 239 209 
Quartz: 
Common qURPE- o cocos s so os A 54,818 90, 909 128, 816 
m Q Naso Sea ͥy%çvp¼.svʒ USC ene eee oa r 190,482 190, 084 NA 
alt: 
JJ ⁵ V ee ĩ⁵ð ĩ³ðͤ a ĩ¾ðͤ Sp E thousand tons 151 166 194 
L^ P Tun BONONIE ði ⁵ð x ĩðx ß ß—ßßßßßß¼ͤ ee aS O... 268 142 e 200 
pions san sand and gravel, n.e.s: 
"Calcareous: 
Denne“ ³ðͤ teu E eu 12,196 2,900 8,079 
1 including marl and cal cite thousand tons.. 8,427 3,854 NA 
J - do 168 202 NA 
oie 
G RO Te ᷑ , , ̃ p EA Se ERE do.... 1,653 1,966 NA 
Slate_...._____.__._ en eee eee eee eee do.... 70 56 NA 
074.7: eee do.... 436 290 NA 
Gravel „ do 160 48 NA 
Sand 1 185 further described.. do 885 964 NA 
1 elemental including sublime 8,762 8,339 e 8,500 
PESE ODER yy y 1,460 r 1,200 1,807 
e MINERAL FUELS AND RELATED MATERIALS 
oal: 
thra cite thousand tons 397 361 271 
õõĩõĩõĩ[? -w r...... PUEDN NOMENADME do 31 8 0 8 
Coke, gas GEM ĩↄð ⁵ ⁵⁵⁵⁵⁰ CRM Mp a A a e 10 e 10 e 10 
Fuel riquets, all grades... LLL LLL LL Lc cc eee ee eee ee 80 29 89 
as manufactured.......... .. million cubic feet 3, 810 4,081 NA 
Petroleum refinery products: 
asoline___......_...-._-____...._...-- thousand 42-gallon barrels.. 8,401 8,647 4,420 
Kerosine... inca ꝛ*mꝛmg eee hs ie we LE do , 585 1,604 1,560 
%% ] ð”A lo ud or Los ue ys y do 536 488 1. 464 
Distillate h oe y d do 2,842 8,245 5,578 
adus! fuel oll enaa do 3, 523 4,116 8,258 
))))! M D We A do.... 622 669 2,828 
9 fuel and losses do 823 1,735 3,377 
Toal a car cd es ee hn a ð do.... 13,282 15,504 27,470 
e Estimate. v Preliminary r Revised. NA Not available. 
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TRADE 


The Governments’ new economic expan- 
sion policy, exemplified by foreign trade in 
all commodities, had a particularly notable 
effect on trade in mineral and metal prod- 
ucts. The quantity and value of total im- 
ports increased 22 and 27 percent, 
respectively compared with 1969 figures, 
and the quantity and value of exports in- 
creased. 24 and 15 percent, respectively. 
Mineral product imports increased 27 per- 
cent in quantity and 37 percent in value, 
while exports increased 70 percent in 
quantity and 62 percent in value compared 
with 1969 figures. 

The expanding economy required appre- 
ciably more supplementary mineral prod- 
ucts than it was able to produce. However, 
mineral product sales to foreign countries 
added substantially to the national income. 
Stone, slate, marble, and other nonmetallic 
minerals were the principal mineral export 
products, measured by both quantity and 
value. There was little change in the 
quantity and nature of metallic products 
exported. The tungsten concentrates went 
principally to the United Kingdom, and 


Table 2.—Portugal: 


the pyrites went to Belgium, the Nether- 
lands, and Luxembourg. 

Crude petroleum led the list of in- 
creased import trade items, increasing 
more than 80 percent in quantity and al- 
most doubling in value compared with 
1969. Iraq supplied more than half of the 
total, followed by Bahrain and Saudi Ara- 
bia. Imports of pig iron and semifinished 
steel increased 40 percent in quantity and 
52 percent in value; West Germany, Bel- 
gium, the Netherlands, Luxembourg, 
Japan, the United Kingdom, and the 
United States were the principal suppliers. 
Copper imports increased more than 50 
percent in quantity and almost 70 percent 
in value; Canada, Belgium, the Netherlands, 
and Luxembourg were the principal sup- 
pliers. Imports of aluminum bars and 
shapes increased 40 percent in quantity 
and almost 50 percent in value; Germany, 
Sweden, Spain, Canada, Belgium, the Neth- 
erlands, and Luxembourg were the princi- 
pal suppliers. Aluminum sheets were im- 
ported from Austria. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


ommodit 1968 1969 
METALS 
Aluminum metal including alloys, all forms. o oco lecuucasdlze5isegiesces 538 710 
Arsenic trioxide, pentoxide, and acids 107 126 
Beryl ore and concentrate. ...... 2 2 LL LLL „„ 52 59 
Columbium and tantalum, tantalum ore and concentrate 10 —— 
Copper: 
Ore and concentrate k 81 20 
Metal including alloys, all form 2. LL ccc LLL c2 cL LLL lll. r 919 1,553 
G ·ß¹ ³⁰ ] JJ 8 troy ounces.. 111 28 
Iron and steel: 
Dre snd concentrate including roasted pyrite 2 2 2. Lc. ll... 41 5, 086 
etal: 
SCP iia ce Add T a MS Rear d ie 85,959 14,945 
Pig iron, ferroalloys, and similar materials „729 8,818 
Steel, primary form 9,121 15,653 
Semimanufactures: 
Bars, rods, angles, shapes, sections 10,428 15, 552 
Universals, plates and sheets 8,190 2,726 
Rails and accessories 180 35 
Un hh Nat has rane ß k eal ed tas aa ate 23, 508 13, 875 
Tubes, pipes and fitting 15,639 12,851 
— Castings and forgings, rough.._.__.._._.....__......----_---------- 414 1,851 
Ore and concentrate 8,674 8,500 
Xid68 an 5 oorr ee ro a e y 8 94 89 
Metal including alloys, all forms__..........---------------------------- 234 368 
Magnesium metal including alloys.._.___._._..__.......-....-.-------------- 14 9 
Manganese ore and concentratekk ee ene 5, 795 9, 260 
Nickel metal including alloys, all forms___...........------------------------ 4 41 
Platinum group and silver: 
Platinum metal including alloys_..._....._....._..-_-.------ troy ounces. . 1, 202, 009 
Waste and sweepings 1121 do.... 2,027,809 4,274,535 
Silver worked and partly worked____.....__.._.._......_.--------.--- do.... 7,7 590 
Tin metal including alloys, all form long tons 287 06 
Tungsten ore and concentrate__________.__........_..-------- eee eee eee e ee 1,791 1,718 
e: 
Ore and concentrate... ...... LL LLL Lc cce ace cese c esce caes cesar ee (3) 2,457 
Oxid8- o ren ß de d ERES 119 12 
Metal including alloys, all forms— 172 261 


See footnotes at end of table. 
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Table 2.—Portugal: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS—Continued 

Other: 

Ore and concentrate, molybdenum, titanium, vanadium, and zirconium. ...... 850 500 

Ash and residues containing nonfcrrous metals 989 992 

NONMETALS 

Abrasives, natural n.e.s: 

Pumice, emery, natural corundum, diatomite, eto 276 1,826 

ne and polishing wheels and stones....._....---.-.-.-.....-.....- EU E^ 
Barite AERE 10 8 
Cement... 223 5 sso ae . yy y moa 83,961 87,944 
%öͤ et On Apt sd mi cre uU c LLL dude D ete cm EE Ren 161 


Crude n.e.8.: 


JJ ²˙¹àà½.. See c I Dui ð y ME 48 907 
EE AE ae su ecc M ete EEE Mi edocet c D Eu 1,653 2,795 
1 (including nonclay brick) 8,639 . 2,959 
S æ²⁰˙ ę h 5; See ee 10, 575 17, 886 
Diamond: 
Gem not set or strungnn value, thousands..  :$38,668 $58,988 
InduatrHa] ß UE D a do r $604 $718 
Diatomite and other infusorial earths.......... LLL ccc Lc L2 ccce sees sse 254 288 
aa ar, leucite, naphthalene, etc d „ 9,068 13,338 
er materials natural and manufactured: 
ert Nee aTa OT. APOE ß v ERE US AE 64,584 15,694 
F c k yd ⁰kxmß 8 98,479 44, 868 
Po tassic C d ĩ v 88 327 928 
Other including mixedʒ/-l „„ 28,415 18,432 
/ soe ͥ¶yd yd y 208 289 
0õĩÄL[Z 2,266 2,789 
Mica, crude including splittings and waste 1,622 1,424 
Pigments, mineral: 
Natural lr... A 95 108 
Iron oxides processed ))))))%öööVW ” ́' Ur.. 8 40 56 
parte (drosa WEIGHT) ] ]³⅛ ?ĩ ͤ g yd ͥ yydddd y e E E 269, oad 250, 2 
8798 sand and gra vel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous. ........ LLL LLL LLL LL ccc Lc. -- 93,751 111,186 
| Vo ei es EE A oe eee EAE 8,1 7,918 
Granite and other... ... ccc acc cc acea eee eee 24,669 52,611 
Worked: 
BS RT NEN ³ qů ..... .! ...:... 7,8 7,617 7,982 
Paving and flagstone..__.....____.__-__----.------- LL LL L2 l.l... 127,957 115,562 
Marble and othberrrrrr „ 18,562 20,845 
Gravel and crushed rock... 2222 2c ccc Ls ccc eee eee 1,874 2,607 
uartz and quartziteůꝛy[vñ «é 2l lll 2 lll l2. - 53,402 65,009 
d not metal bearing 29,88T 17,882 
Sodium compounds. ........ 2... LLL LLL LL LLL eee 684 714 
Sulfur, elemental, all formʒꝛaꝛꝓnuꝛꝓ 2... LL cll LLL LLL „„ „„ 422 780 
Tale and Steatite coc 252s. esac cates / AA EA Esci ces 48 84 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_.._..............---------------------------- 16 10 
Coal and coke including briqu et 266 148 
Petroleum refinery products: 3 
Gasoline (including natural). ................- thousand 42-gallon barrels. . 200 166 
Kerosine and jet fue lll!!! do 760 981 
Distillate fuel olijijX.Vu))))) eee do 82 104 
idual fuel oil““ll lll 2770.0. K do 27 107 
Fllllfllſ6 ⁰⁰y mrs v 8 O.. 77 98 
Liquefied petroleum gasemmmꝛꝛ 4444 do 9 11 
Mineral j JJ77J;ͤ́TT.ſfk7k7.TkT7kT.kTfT.k.k... do.... (3) (?) 
OR a Sc aha 8 do.... 1 8 
t Revised. 
1 Including silver. 
2 Less than M unit. 
3 Excluding bunkers. 


55 Instituto Nacional de Estatistica. Estatisticas do Comercio Externo, 1968 and 1969. V. I, Lisbon, 
pp. 
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Table 3.— Portugal: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate „„ 1,480 610 
Oxide and hydroxide )))) EA E y N ERE 1,424 1,543 
Metal including alloys: 
Sar MN (————————— M P 28 85 
FC) ³·¹ͤ A Add NA 734 802 
// ͤ ⁰ÜW1BQJ1.. ] xͤ ð K y ⁰ y iUe es 8,490 9, 855 
Chromium: 
;²˙ê¹—9“ù . setadcemecees 79 Já 
" Oxide and Wee aM HR PE ⁵ð U ͤ d CHAM ION 95 120 
opper me uding alloys: 
BOPRD cunc cpu dddddddddddddddddddddd M ML d eade 221 684 
Unwrought 
BMP REM Pc creep 1,948 1,348 
Refined unalloyed............. 2L „„ r 2,766 8,999 
Master alloVB.. ùù ]Ü˙—³%⁰ͥ— ˙ĩͥ 0 peni ase wax uad nde Er E 80 88 
Semi manufacture 6, 866 8,087 
Gold metal unworked or partly worked___......_.....-..-_--_.---.- troy ounces... 1,292 659 
Iron and steel: 
Ore and concentrate including roasted pyrite................--.....---.---.-.- 101,596 148,876 
»ö»ͤo;.... ] ] ²]¹¹A] ³ A Ars e ia 3, 784 5,101 
Pig iron, ferroalloys, and similar materials 8,894 5,968 
Steel, p OFS foo ies ] ĩé . 443 9,119 
Semimanufactures: 
Bars, rods, angles, shapes, sections 87,286 89,891 
Universals, plates and sheets: 
Heavy, medium, and light plates and sheets uncoated................. 127,860 144,840 
Tinned plates and sheets ,422 62,412 
Other coated plates and sheets 12,012 22 , 487 
/ ðↄV j ²³² . ⁰³ AAA y teow eeeeeneses 29,117 85,516 
Rails and accessories 6,186 8,487 
NW ca m...... x 8 15,815 9,291 
Tubes, pipes, and fitting 22 16,484 
Castings and forgings, rougg nme 7 
PPP. Tf d Pee 5 28 
Metal ineluding alloys: " 55 
Unwrought and semimanufaetur es 7,649 9,064 
Magnesium m including alloys, all form „„ r 5 
Manganese: 
re and concentratkk „„ 555 515 
VU ⁰˙ààAA]].... ³ð³ AA ⅛ðͤ-K ⁵ĩðV—,0 ⁵⁵⁵⁰k y 8 45 84 
MePCUFV. 9255 ß ß idi ema E 76-pound flasks.. 282 841 
Molybdenum metal including alloys, all form kilograms.. 12, 800 2, 600 
Nickel metal includin alloys, all forma... oe ðZ://ſ 887 890 
Platinum group and silver including alloys: 
Platinum group. .................----..-.----__-------------- troy.ounces.. 152,447 8,051 
BV GP os . CD ELE Ges E e EE thousand troy ounces.. r 628 66 
%%%%Göͥõöõö˙ĩõÜöᷣrͥ ² . ⁵«˙1UbÜù a a et MEE UR long tons r 11 12 
Metal including alloys, all form do.... r 44 119 
Titanium: 
Rutile concentrate... „„ 266 116 
OMS CG aca CREEMOS 8,118 8,554 
Zinc:. 
JGCGEU//7w:w;.õ;öwuõ;sͥẽõ c ee eee D ðiT½7 ð2z ð E EU 294 288 
Metals including alloys: 
f cA been eL ß A DLE 102 118 
J ˙² ůͥ oclo encode Sas Se ae ee ek t 8 r 6,097 8,055 
Semimanufaeture s r 692 652 
Other ores and concentrates: 
Of titanium (except rutile), vanadium, and zirconium........................- 466 880 
Unspecified nonferrous 2j RERUM I NOM CNN RUE 2 15 
NONMETALS 
Abrasives, natural n.e.s.: 
ce, emery, natural corundum.-_._____...._.....-.-----.---------------+ 478 657 
Dust and powder of precious and semiprecious stones (including Samon) i 8 
ograms 
Grinding and polishing wheels and stones 285 309 
) dd RCORHPNEOS 4,269 3,478 
Barite and witherite. |... 2222 LLL LL Lc cc cc cec ccce c cec ec sce cese eer eee 208 299 
/%0%00öéö i ec hs Siesta 1. 995 1.754 
halb. 2 ooo ... o t E 2,884 8,180 
Clays and products (including all refractory brick): 
Crude n. e. s.: 
. ĩßVͥͤ Ud mm 6m ee EAd 2, 639 8,123 
Fh ⁰ A y ECL E LA E 2,290 8,596 
n eee ee a ese ee eed RM MEM ME r 2, 528 5,848 


See footnote at end of table. 
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Table 3.—Portugal: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
NMETALS—Continued 
ag i ee products (including all refractory brick):—Continued 
Rotractory (including nonclay bricks) ))) r 7,470 5, 478 
Near ę ͥ ]«ði d Vd mEE EC EE CE r 1,008 1,962 
Cryolite meg 48 
Diamond, except powder and dust: 
Gem not set or ere rt sobs e E carats.. 788 2,664 
Industrial. EEU OE T RP IIO NEMPE do 32 22 
PONI OPEP ERE EN mo CD MED: thousand carats.. 1,764 1,776 
Diatonits and other 5 J77)))))Cö.ô.Ü˙¹ ⁵«ů0 ⁵⅛²ð³'-,• . LI D 2,822 2,516 
Pope leucite, nepheline, etee „„ 1,846 1,647 
ma 
Crude: 
Nitr OUR S Lc Aa LE I Dec MD ³-w—mꝛAAAA·· ⁰·i oO LE 8,6 4,080 
/ ³·ſͥ AſAͥVſ x 8 299, 726 303, 078 
ufact - 
Nit OUR. c cus DD e LOL d d LC E LE cu 8 11, 277 1,860 
= apap JR CC M N E A E A TEE r 11,528 13,440 
CC:: 7j⅛Vw ] Ä. ͥð⁰yꝑʒd x r 28,226 82,625 
Other ncluding DiXOd... .. o ß ß UAR be E. 86,392 48,111 
en, ß. e , e 188 145 
G and p b y RUNI CCP 8 16, 825 21,448 
CJ dd èͤ ͤyyddddddßdddũͥ èð vdſdddſ ß y d NEP 476 442 
Mica crude and workeddlõ̃lõkõkkk ... * 184 158 
Pigments, eral: 
Natural Crude: 3.33 oe ko ] 9mm ͥõ yx d e EM E 56 80 
Iron oxides processed 3l! LLL LL LL LLL LLL ll 4 1,511 1,698 
Salt and brines una ERR mE M CE ELE E e er E Rg e ice e ² yy M M M C ME M M a M E Ee E eS m M ue E 8 7 915 1 , 060 
Stone, sand and gravel: 
Dimension stone crude and worked * 616 1,142 
Dolomite, chiefly refractory grade. ........ LLL c LL LL LL Le LLL eL eL sr 248 „788 
Flint and J ⁰ m d d E EE 926 
/ os mem yd 51 165 
d excluding metal bearing 8,214 2,500 
Elemental, áll forms c 2 oluoouEeuclcnedubogeaueiOset aeu rl r 20,959 27,282 
Sulfur dioxide PPPPPPPPPTFUUUUuu 0 slat eet nc ODD EROR 8 284 288 
MI eM c 1% 35 
alc, steat TD an Poll eee ⁰⁰ eee acsi c , , 
Other nonmetals, crude n.e.8..... LLL ccc ccc ecce ese cce ecce ee cac cresce ecco , 883 12,688 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... LL LL LL LL cL Lc eee 1,974 1,167 
Carbon Dach. o coo geste ͤͥͥã õõy v. MEE DE 5,140 247 
Coal including briquets, all grades thousand tons.. 892 841 
Coke and semicoke. ....... 22 acc ccc ccce sacas sce ca ee eee eee een eee do 281 346 
Petroleum: 
Crude and partly refindei thousand 42-gallon barrels.. 13, 255 16, 672 
Refinery products: 
line m —^—— ámo$———Á I ĩð2 —— C: do.... 1,659 1,990 
Kerosine and jet fuel do.... 2,082 2,986 
Distillate fuel oil. e» e» e» qp e» «p C» ꝗ—́è—— em c» UD GP CD UD 2 — OD GD GD GD GP cn "D GD CP 2 a» 4D — 22 2 do 3, 586 8,280 
Residual fuel oil............ eee do 4,562 4,069 
Lubricants. ho ed -ecaoistoszemcozamubodau cud decre O... 427 4 
Oth ENEMIES CM MEM a ME 0. ccs 2,285 2,628 
% ͥͥ eee ⅛];⁰ ͥ dd -... 14,451 14,715 
Mineral tar d ote coal, petroleum or gas-derived crude chemicals 10,750 12,664 
t Revised. 


COMMODITY REVIEW 


METALS 


Gold and Silver.—The Mouros mine of 
Minas de Jalles, Ltd., Portugal's only gold 
producer, introduced a sand fil system 
which considerably reduced nonproductive 
time and hand labor for filing in the 
stopes. Measured in tons per man, the new 
system proved 2.5 to 3.5 times superior to 
the old one. Minas de Terramonte Ltd., 
reported ore reserves of about 300,000 tons 
to a depth of 390 meters. Its ore mined in 


ton. 


1970 contained 1.94 percent lead, 2.07 per- 
cent zinc, and 3.3 ounces of silver per 


Iron and Steel. — The expansion program 
at the Sexial steelworks of Siderurgia Na- 
cional Sarl continued approximately on 
schedule. However, arrangements were not 
yet completed for exploiting the Moncorvo 
iron ore deposits in northeast Portugal. 


3 World Mining. Catalog MEE and Directory 
Number, 1971. June 25, 1971, p. 141. 
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Tungsten and Tin.—Beralt Tin and 
Wolfram, Ltd., continued to experience 
difficulty obtaining skilled labor to support 
its mechanization expansion program, 
which was near completion at year end. 
The company reported developed ore re- 
serves as sufficient for 3 to 4 years' produc- 
tion at 1,800 to 2,000 tons of concentrates 
per year. In 1970 it produced 1,634 metric 
tons of tin-tungsten concentrates and con- 
tinued development of its newly opened 
Ribeira mine. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—In general, the production of non- 
metallic minerals, cement, and fertilizer 
materials reflected Portugal’s overall in- 
crease in industrial activities. Compared 
with 1969, the increase in production of 
cement was 15 percent; dolomite 6 percent; 
feldspar 23 percent; and diatomite 10 per- 
cent. The Government announced plans to 
expand nonmetals production by building 
two new cement plants in central Portugal 
with capacities up to 1 million and 300, 
000 tons per year, an ammonium nitrate 
factory with annual capacity of 26,000 tons 
at Estarreja, and compound fertilizer and 
nitric acid plants with annual capacities of 
75,000 and 110,000 tons. 


Pyrite and Sulfur.-Companhia União 
Fabril Sarl (CUF) has begun construction 
of a large new sulfuric acid plant at its 
Barreiro complex near Lisbon. The plant, 
scheduled for completion in mid-1971, will 
have a rated capacity of 625 tons per day. 
Raw material will be domestic pyrites. So- 
ciedade Mineira de Santiago is planning to 
invest $122 million in exploration and de- 
velopment of pyrite deposits in the Aljustrel 
region. 

Stone.—The ornamental stone industry 
continued its high rate of activity of the 
last few years. Quartz and marble were 
sold in 18 countries in all parts of the 
world including Sweden, the Republic of 
South Africa, the United States, Canada, the 
Republic of Panamá, Japan, and Hong 
Kong. 
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Coal and Coke.—Siderurgia Nacional an- 
nounced plans to purchase French coking 
equipment having capacity to produce 12 
million tons of coke per year. 

Petroleum.—The Government granted 
Ball and Collins (Oil and Gas), Ltd., an 
18-month concession to prospect for and 
the exclusive right to develop and exploit 
natural hydrocarbon deposits in liquid and 
gaseous forms on the land area of São 
Tomé and Principe islands and on the 
Continental Shelf of each up to a depth of 
300 meters. The concession was to be acti- 
vated through a newly formed Portuguese 
company. The Government also announced 
terms for expansion of existing refineries, 
construction of a new refinery in southern 
Portugal, and establishment of petrochemi- 
cal industries in conjunction with refinery 
expansions. Sociedade Anónima Con- 
cessionária da Refinacáo de Petrólos em 
Portugal (SACOR) was authorized to dou- 
ble the capacity of its Porto refinery to 
handle a minimum of 4 million tons of 
crude oil annually by adding new fuels 
and aromatic product units. Port and stor- 
age facilities are to be expanded to handle 
120,000-ton-capacity tankers. Financing and 
construction are to be completed within 24 
months. Concurrent with the refining ex- 
pansion, a petrochemical complex is to be 
constructed in Estarreja and operated as a 
joint venture by SACOR, CUF, and Amon- 
iaco Portugues Sarl. Authorization was. to 
be granted to construct and operate a 
300,000-ton-capacity refinery in southern 
Portugal by a public company having ini- 
tial capitalization of $17.5 million. The 
entity to build the refinery was to be se- 
lected on the basis of the best proposals 
submitted, and was to provide part of the 
stock issue to the Government free of 
charge. Furthermore, the concern selected 
would be bound to request authorization 
to construct and operate a complementary 
petrochemical industry with equal financ- 
ing arrangements. When the foregoing 
plans materialize, the Portuguese petro- 
leum industry capacity will be increased 
265 percent. 
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The Mineral Industry of Romania 


By Joseph B. Huvos * 


Petroleum maintained its position as Ro- 
mania's most important contribution to 
world mineral supplies in 1970. In 1969 
Romanian petroleum output contributed 
0.7 percent to the world's total crude oil 
supply. Among European producers, it 
ranked second after the U.S.S.R. Besides 
crude oil Romania produced bauxite, alu- 
minum, iron ore, iron and steel, cement, 
pyrites, and salt, but only in quantities 
important to the domestic economy. 

Since recent Romanian crude oil output 
was essentially unchanged, efforts were 
made to supplement it with imports. The 
petrochemical and fertilizer industries 
which are based on crude oi] and natural 
gas, progressed rapidly with the openings 
of a fertilizer complex at the chemical 
combine in Craiova and the petrochemical 
plant in lagi which produces polyester 
fiber. Progress in the iron and steel indus- 
try was marked by the startup of a slab- 
bing mill at the iron and steel combine in 
Galati. There was a partial startup of the 


Iron Gate hydroelectric powerplant, and a 
420-megawatt thermal powerplant at Min- 
tia-Deva was put on stream. 

The supply-demand situation for the 
more important minerals remained basi- 
cally unchanged. Extensive oil and gas ex- 
ploration continued in the offshore areas 
of the Danube delta and the Black Sea. 
Development of lignite mines in the Jiu 
and Motru Valley areas continued. By 
world standards, only the export in 1969 
of the about 5.1 million tons of petroleum 
products was significant. 

Soviet trade accounted for 27.4 percent 
of Romania's total trade while trade with 
Communist-bloc countries amounted to 
55.1 percent. New technological processes 
were purchased from both Communist and 
non-Communist countries, and efforts were 
made to set up joint ventures with indus- 
trially developed countries. In 1970 the 
mineral industry contributed about one- 
fifth of the value of the social product of 
Romania.? 


PRODUCTION 


Romanian production of all commodities 
increased by 12 percent to 296.7 billion 
lei 3 which corresponds to a 100.6-percent 
fulfillment of the 1970 production plan. 

The year's growth in the minerals indus- 
try was as follows: 


Percent 
of growth 
Electric and thermal energy 12 
OR pec EATE oon eee es 8 
ero MEE NEUE 15 
Petroleum... . EE 6 
Ferrous metallurgy, including mining 13 
Nonferrous metallurgy, including mining. 8 
Building materials 13 


Significant increases were reported in the 
production of bauxite, aluminum, barite, 
pig iron, and crude steel. With new capac- 


ities that went on stream, production of 
petroleum products, petrochemicals, ferti- 
lizers, and sulfuric acid also increased. In 
the spring of 1970 catastrophic floods 
caused a setback in some areas of produc- 
tion. Plan figures for 1971 were boosted to 
make up for losses. 


: 1 Foreign mineral specialist, Division of Fossil 
ueis. 


2 As in other Communist countries of East Eu- 
rope, Romania does not report its gross national 
product (value of all final goods and services 
produced) but rather publishes a figure for the 
social product which generally exclu the value 
of services and defense. 

3 Values have not been converted from Ro- 
manian weny units (lei) to U.S. dollars, 
owing to the wide variation between the official 
exchange rate (lei 6 — US$1.00) and those ac- 
tually used for some transactions. 
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Table 1.—Romania: Production of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity! 1968 1969 
METALS 
Aluminum: 
ere ß . eee oe 8 20, 000 50, 000 
FCC ee oe ea ⁊ ͤ d 145, 000 170, 000 
Ingot (including allo ys) zzz 76,274 89, 650 
Bismuth- lllhhü ³ y ⁵ĩ e 60 
eil ĩ 8 50 60 
Copper: 
Mine, metal content 2222 JJJJVSSSͤͤꝙ(Kü 8 5, 000 5, 000 
e ß ß EE hase sews 5, 000 5, 000 
Gold —ꝛ—õꝛ lll. troy ounces.. 60, 000 60, 000 
Iron and steel: , 
TPO OFC ae oo a ee a s E thousand tons.. 2,747 2,999 
Pig iron and blast furnace ferroalloyy s do 3, 006 8,486 
ode uad scemwe eer meunoonets e do.... 4,751 5, 540 
Semimanufactures: 
Casting and forgings, finished. .....................- do NA 494 
Rolled produe ts ««««««««« „ ꝗ ßöe do 3,393 3,816 
Pipes and tube. do.... 706 756 
Lead: 
Mine, metal content UUUUUUHBů· K cL LL Lll LLL ele eL cll. ee 30,000 40,000 
Smeltéré. so a eee cel Qoa ceu LE E 85,000 85,000 
Manganese ore: 
, ß ß ß EC m cee e 127,000 127,000 
Manganese content 28,000 e 28,000 
Silver, mine, metal content e.. oa thousand troy ounces. . 800 800 
e: 
Mine, metal content nfnʒñññE t tt 25, 000 30, 000 
S ³·˙i.dd/ßſſkwkõwöõ rt ß e etus Se 25, 000 30, 000 
NONMETALS 
Barito WENN eo te eee d v ĩð 8 55,000 100,000 
5 I 22. 22252225 25 thousand tons.. 7,026 7,515 
ys: 
Hl !! œrmnörwm eee te etek 120, 000 120, 000 
FE i oo ete ee enue sete ole y c E E E 50,000 50,000 
Fertilizer materials manufactured: 
Nitrogenous, nitrogen content___........- 2-2 ee 420,714 493 , 636 
Phosphatic, phosphorous pentoxide content..................... 181,834 221,418 
Graphit- DE cO M A NA NA 
1;˖Ä» See Li mea 8 thousand tons 1,706 1,918 
Pyrites: 
Groes eight... do.... e 360 e 360 
Sulfur content °... ðê- a See do.... 140 140 
NIC muU NCC eR ͤ por do 2,368 e 2,400 
Sulfuric acid (monohydrateeeddſdmʒeʒdʒd „„ Ones 773 838 
CY K EEA ³⁰¹.¹A m ce A ⁵ E ĩðͤͤͥͤ ³»W. . y cesses e 50, 000 e 50,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon bnd!!! 54,878 56 , 482 
Coal: 
Run of mine: 
Anthracite and bituminous. ...............- thousand tons 7,184 7,584 
Brown. ..........-..-....- FOE 88 93 690 700 
PAGING 3222 ↄ³˙wdiq mdm. . km 8 do 9, 146 10,918 
z ⁵⁵ d ea do.... 17,020 19, 152 
Salable (produced from above): 
For coke and semicoke production (washed) ))) do 1.212 1,176 
/ HTC do.... 8,690 10,451 
Other (unspecified). :e do- 4, 901 5,349 
MOL coo eau tiene ee v.. DU dua do.... 14,808 16,976 
Coke, metallurgical.................... 222 Lll. eee do.... 1,138 939 
as: 
Manufacture million cubic feet.. 20, 129 16,4382 
Natural: 
Associated 62.226 . 8 do.... 166,280 177,314 
Nonassociated. |... ....... 2. L2 2L LLL LLL LLL 2 lc... do $601,338 665, 750 
Total 6 23 2225024520 . EL AE E do.... * 767,618 843,064 


See footnotes at end of table. 
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e 127,000 
e 28,000 
800 


89,800 
89,800 


116,500 
7 


120,000 
50,000 


e 627,000 


56,728 


72,474 


23, 181 


178, 689 
696, 754 
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Table 1.—Romania: Production of selected mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity! 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS Continued 
Petroleum: 
Crude: 
As reported... . wo x nme thousand tons.. 18,285 13,246 18,377 
Converted 2 thousand 42-gallon barrels.. 101,059 101,067 102,067 
Refinery producta: 
Gasoline... ocn iʒ3 ꝑn ñ³ ELO LEE LI ee E do.... 22,406 22,268 28,682 
KéfORIDB. o d ono pe Lc Le ĩðͤ id LE do 7,357 7,777 7,509 
Distillate fuel olilwl.“dTècrmnF wd do.... 32,583 34, 265 87,667 
Residual fuel oil............ 2... -.:.-- L2 ee do 24,138 26,072 28,296 
Eben. 8 do 4, 162 4,186 4,242 
l re ee ele ͤ yd y e er do- 2,654 8,066 NA 
Petroleum coke *. ...... 2. 2. ccc cL c LLL LL 222222. do- 330 440 550 
Liquefied petroleum gas do.... 2,053 2,158 NA 
OCR oo os Sesh aa LLL edm ce id do.... 95,678 100,232 NA 


e Estimate. p Preliminary. r Revised. NA Not available. 
1 In addition to the commodities listed, antimony, asbestos, feldspar, sum, and mica, as well as a variety 
of crude construction materials are produced, but information is insufficient to make reliable estimates of 


out ut levels. 
overable. 


TRADE 


In 1969 Romanian exports of all goods 
were valued at 9,798.7 million lei, and im- 
ports were 10,442.9 million. In 1970 esti- 
mated exports were 11,400 million lei (the 
plan was 11,800 million). Plans for 1971 
call for an increase of 18 percent, to 13,500 
million lei. 

Principal trading partners in 1969 were 
as follows: 


Percent of 

total trade 
USS Ioco nau merus u ena E e 21.40 
West Germany 8.65 
Czechoslovakia 7.15 
Italy Germany 6. 06 
22 cdi sc 5.90 
United Kingdom 4.46 
Ff ͥ ⁰ AZ 4.36 
Polándc. uu cuoc esca ⁰⁰ʒy 8.84 


Trade with Communist-bloc countries 
was 11,197.3 million lei, or 55.1 percent of 
the total. Exports and imports by major 
commodity groups were as follows: 


Mion Percent 


lei of total 
Exports: 
Equipment of production... 2,121.9 21.7 
Fuels, minerals, and metals.. 2,019.9 20.6 
Petroleum produets . 712. 7.8 
Chemicals, fertilizers, and 
rubber. 693.1 7.1 
Building materials 260.4 2.7 
Imports: 
Production inp iie 3 4,624.2 44.3 
Fuels, minerals, and metals.. 2, 964.3 28.4 
Chemicals, fertilizers, and 
Tubb ern ; 702.4 6.7 
Building materials 208.9 2.0 


Table 2.—Romania: Exports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum and alloys: 
S AAA iu 3,455 3,072 West Germany 2, 682; Italy 390. 
Unwrought and semimanufactures... 33, 240 97,614 United Kingdom 14,889; West Germany 
10,697; Japan 3, 435. 
Copper and alloys, unwrought and semi- 
manufactures. __..... 2... -------- 2,733 2,986 West Germany 2,953. 
Iron and steel: 
Scrap FE NE er SE OR ⁵ĩðV³— 8 1,761 252 All to West Germany. 
Pig Ds and ferroalloy ss 180, 281 88,972 Japan 79,128; Italy $. 849. 
teel: 
Primary form 128 ,044 2,945 All to Austria. 
Semimanufactures: © 
ars, rods, angles, shapes, 
sections. ..............- 84,887 75,267 U. dom ,400; Poland 26,462; Italy 
Plates and sheets 277,686 868,779 U.S. S.R. 198,500; West Germany 
49,436; Italy 48, 803. 
Hoop and strip............ 255 16,114 All to Yugoslavia. 
Dus eee OPTS NM LE d TE 1,216 Italy 705; West Germany 511. 
Pipe, tubes, and fittings.... 185,962 189,884 U.S.S.R. 151, 200; Poland 27,058; West 
Germany 9, 145. 
Castings and forgings. ..... 411 2,508 Poland 2, 297: West Germany 206. 
Total tee Sees 2 499,201 2 658,763 


See footnotes at end of table. 
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Table 2.— Romania: Exports of selected mineral commodities 1—Continued 
Metric tons unless otherwise specified 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 


Lead: 
,, 22-2- -=-= 441555 
Metal and alloys, unwrought and 
semimanufactur ess 5,184 8,112 Italy 1,424; Netherlands 1,107. 
Manganese ore 3 66,600 348,100 Japan 5,857; Belgium-Luxembourg 4, 094. 
Platinum-group metals, all forms 
- value, thousands $540 All to United Kingdom. 
ver: 
Waste and sweepings. . ...... do.... $2,810 $1,044 Italy $600; United Kingdom $218; West 
Germany $183. 
ji Metal, crude and worked C 32,874 France $1,312; West Germany $1,062. 
ine: 
Ore and concentrate 832 -- 
Metal and alloys, unwrought and 
semimanufactures 10, 207 5,780 Switzerland 2, 227; United Kingdom 
1,885; West Germany 1. 1538. 
Other, nonferrous scrap n. e. NA 2,810 West Germany 2,632. 
NONMETALS 
CC] ⁰˙·¹w- - ͤ ⁰⁰ ͤK uaa 10,300 29,700 All to U.S.S.R. 
Cement thousand tons.. 1, 208 31,182 Yugoslavia 300; Poland 184; Spain 95. 
Clays and clay products: 
Crude, bleaching 680 1,051 All to Poland. 
Products, nonrefractory. .......... .......- 1,399 All to Yugoslavia. 
Fertilizer materials manufactured: 
Nitrogenous..............-.....-.. 81,224 156,926 ranca 113; 718; Greece 20,054; Spain 
Phosphatic....................... 2,420 2,460 All to West Germany. 
|i» C 9a ͤ ͤ ͤ ͤ ͤaͤaaaa mm 800  .......- 
Pyrite, unroas ted: 108,901 48,885 All to West Germany. 
Ü 88 3 484,700 3 524, 700 Yugoslavia 108,532; Greece 43, 362. 
Sodium and potassium compounds, n. e. s.: 
Caustic sodaa a 29,294 80,896 U.S.S.R. 29,800; Turkey 1, 096. 
" Soda ssh oie ⁵ðâZ sects csse 87,800 89,100 All to U.S.S.R. 
tone: l 
Dimension, worked. ............... 2,956 12,889 Japan 11, 043; Austria 1,796. 
Oth es A cause esos 4,060 9,734 West Germany 8,800; Japan 1, 434. 
yu och pc 501 1,051 All to Poland. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt, natural) .. 2, 875 1,486 All to Yugoslavia. 
Carbon black... ....................... 3 81,900 329,400 Italy 508; Turkey 288. 
Coal briqu et 400 600 All to Italy. 
Gas, natural and manufactured 
million cubic feet.. 28, 048 37,068 Mainly to Greece. 
Peat and briquets. ...................- 2,161 4,448 Italy 1,855; Austria 1,618; West Ger- 
many 980. 
Petroleum: 
Crude. thousand 42-gallon barrels.. 384 
Refinery products: 
Gasoline do.... 38, 404 37,247 90 Germany 1, 460; France 961; Greece 
Kerosi nee do.... 21.397 31,562 Sweden n West Germany 80; Yugosla- 
Distillate fuel oil do 317,076 3 16,114 cen 1 West Germany 2,532; Yu- 
gosla i 
Residual fuel oil. do.... 311,175 3 9,324 Une States 1,482; Finland 1,356; Italy 
Lubricants.............- do.... 22, 504 32,658 Yugoslavia 84; Turkey 74: Belgium- 
Luxembourg 21. 
Mineral jelly and wax....do.... 3 175 3148 Italy 19; Yugoslavia 12; France 11. 
Nonlubricating oil n.e.s. .do.... 8 7 Allto Yugosiavia. 
Petroleum coke. ........ do.... 3 227 3296 NA. 
Total..... mE do.... 40,966 87,351 
Crude chemicals from coal, gas, and oil 
distillation. .....................-..- 7,958 14,999 West Germany 5,014; Netherlands 4,005; 
France 2,001. 


NA Not available. 

1 Compiled from official Romanian export statistics and from import data of selected trading partners. 

? Official export statistics indicate that exports of rolled products and pipe totaled 681,600 tons in 1968 
and 925,100 tons in 1969 but do not give details on specific shapes included or on destination of these exports. 

3 Data from official Romanian export statistics. 

1 Details on destinations exclude fi for the U.S.S.R. and Poland, which do not report their receipts by 
individual product. In 1969 the U.S.S.R. received a total of 621,200 tons (approximately 4,350,000 barrels), 
while Poland received a total of 299, 445 tons (approzimately 2,096,000 barrels) of products. 

Source: Official trade returns of Romania, oland, and the U.S.S.R. and the 1968 and 1969 editions of 
Supplement to the World Trade Annual, Statistical Office of The United Nations, New York: Walker and 
Company, 1970 and 1971. 
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Imports of selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite lll lll- 
Alumina.................-....2.2...- 


Metal including alloys, unwrought 
and semimanufactures 


Chromium, chrom ite 
Copper including alloys, unwrought and 
semimanufacturees 


Iron and steel: 

Iron ore thousand tons 

Pig 98 sponge iron, powder and 
shot 


Bars, rods, angles, shapes, 
sections a 
Plates and sheets... do 


Hoop and strip do.... 
Rails and accessories do 
ife.. -aM do.... 
Pipes, tubes, and fittings 
do.... 
Total............ do.... 
Lead oxide s 
Manganese oxide s 


Nickel including alloys, unwrought and 
semimanufactures 


Plat inum-group metals, unwrought and 
semimanufactures. . value, thousands. 


Silver, unwrought and semimanufactures 
O.. 

Tin including alloys, unwrought and 
semimanufactures long tons 
Titanium oxide s 
Tungsten metal, all form 

Zinc: 

Ore and concentrate 
Blue powder...................... 
§öÜ⁵Üẽ—0 8 


Asbestos 


Borates, natural, erujde 
Clays and clay products: 
Crude, n .,, 8 
Products: 


Sl ³ĩðV eei senec deu 
Diamond: 
Gem...........- value, thousands. . 
Industriaaaall do 
Feldspar and fluorpp ar 


Fertilizer materials: 

Nitrogenous, nitrogen content 

Phosphatic, apatite concentrate, 

content 

Potassic, K: O equivalent 
A ³ĩVm 8 
Mica, worked........................- 
Pigments, mineral, iron oxide 
Potash, caust ie 
Stone: 


See footnotes at end of table. 


1968 


110,109 
12,387 


5,863 
23, 180 
14,501 


24,546 


503 
2 76 


$33 
$33 


2 1,800 


2 205,600 
211,100 
86 


1969 


165,213 
2 


9,685 
4,200 
15,661 


2 5,389 


518 
3 90 


322 


2 3,900 


2 308, 700 
2 33,700 


Principal sources, 1969 


Yugoslavia 140,503; Greece 24,710. 
Greece 3,000; West Germany 992. 


Italy 2,991; U.S.S.R. 2,900; West Ger- 
many 1,742. 
All from Turkey. 


U.S.S.R. 5,800; Italy 2,800; West Ger- 
many 1,942. 


U.S.S.R. 8,832; Yugoslavia 151. 
U.S.S.R. 517. 
NA. 


U.S.S.R. 274; West Germany 15. 


U.S.S.R. 46; Poland 21; Yugoslavia 11. 

U.S.S.R. 118; Poland 71; United States 
61; Japan 59. 

Poland 12; West Germany 7; Austria 3. 

Austria 34; Poland 20. 

U.S.S.R. 155; West Germany 8. 


West Germany 29; France 10; U.S.S.R. 7. 
All from Japan. 
Do. 


United Kingdom 118; France 54; Switzer- 
land 53; Sweden 51. 


United Kingdom $562; Italy $152; 
Austria $47. 


France $108. 


United Kingdom 841; Netherlands 321. 
T 985; West Germany 157. 
All from France. 


All from Italy. 
Yugoslavia 526; Poland 250. 
Bulgaria 1,276; United Kingdom 91. 


U.S.S.R. 12,000; Canada 2,571. 
West Germany 1,780; Italy 600. 
All from Turkey. 


Greece 8, 778. 
Yugoslavia 16,241; U.S.S.R. 10,100; 
est Germany 6,123; Italy 3,755. 


All from Italy. 
All from U.S.S.R. 


France $32. 

SPA 1,850; West Germany 707; Italy 
NA. 

Mainly from the U.S.S. R.* 

NA. 

All from West Germany. 


Switzerland 8; Austria 6. 
All from West Germany. 


All from West Germany. 
Do. 
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Table 3.—Romania: 
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Imports of selected mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


1969 


Principal sources, 1969 


Commodity 1968 
NONMETALS—Continued 
Sulfur, elemental (including colloidal). . . . 4,582 
Sulfuric acid.......................... 28,528 
7õö·§;5.! ⅛Ü˙ y a LM 
Other, erudglee 8,810 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 158 
OO) PEPEE E thousand tons.. 2 706 
e aa do.... 1,570 
Petroleum refinery products: 
asoline 
thousand 42-gallon barrels. . 9 
Lubricants. ............ Ace cus 7 
Other products. ............. do.... (5) 
Unspecified, possibly including crude 
. do 12 
Crude chemicals from coal, gas, or oil 
distillatio nnn 124 


10,849 
67,510 
859 
667 


U.S.S.R. 7,400; Greece 2,700; West Ger- 
many 749. 

U.S.S.R. 40,700; Bulgaria 26,810. 

All from Tes f 

United Kingdom 560; West Germany 67. 


France 121; West Germany 99. 
U.S.S.R. 343; United States 65; West 


Germany 34. 
U.S.S.R. 783; Italy 166; Austria 128; 
United States 117. 


NS 9 s Germany 3; Netherlands 8; France 
29 Yugoslavia 12; West Germany 9; Italy 6. 
21 Poland 18; U.S.S.R. 8. 


All from West Germany. 


NA Not available. 


1 Compiled from official import statistics of Romania and from export statistics of selected trading. partners. 


2 Data from official Romanian import statistics. 


3 Official Romanian sources indicate that imports of rolled steel totaled 1,472,000 tons in 1968 and 1,848 , 000 
tons in 1969 but do not give details on specific shapes included or on origin of these imports. 
Not reported in U.S.S.R. export statistics on a comparable basis. 


5 Less than 14 unit. 


Source: Official trade returns of Romania, Bulgaria, Poland, and the U.S.S.R. and the 1968 and 1969 edi- 


tions of Supplement to the World Trade Annual, Stat 


and Company, 1970 and 1971. 


tical Office of the United Nations, New York: Walker 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1970 increased bauxite 
production supplied only about three 
quarters of domestic demand; the rest 
came from imports. It was reported that 
important high-quality bauxite deposits 
were discovered at Ohaba-Ponor in the 
Strei Valley. 

In 1970 alumina production at the Ora- 
dea plant reached full capacity for process- 
ing domestic and imported bauxite. The 
following table shows the increases in alu- 
mina output since 1965: 


Thousand 
Year metric tons 
/ ³¹¹—wuwp esc e 120 
%Sꝙꝙ%fßf0Cͥͤĩõĩ§ĩ58.9ßd K ⁊ͤ5 EE ER AR 180 
ö; o0ů· dim EE icE 200 
Jh. y E 210 


Work has started at Tulcea, near the 
Danube delta, on a second alumina plant 
with a capacity of 250, 000 metric tons per 
year. Design and technology is by Aluterv, 
the engineering company of the Hungarian 
Aluminum Trust; equipment will be built 


by Hungarian and Romanian companies. 
At this plant the Bayer process was 
slightly altered, because of the varying 
bauxite grades that will be used. Startup is 
planned for 1973. 

According to the current 5-year plan 
(1971-75) the capacity of the Slatina alu- 
minum smelter is to be doubled to over 
200,000 tons per year by the end of 1975. 
The plant was built mainly with the aid 
of the French Péchiney Company, but 80 
percent of the equipment is domestic in 
origin. Slatina is a junction for the na- 
tional power grid and provides inexpensive 
electric power for the aluminum smelter. 
The plant uses prebaked anodes for econ- 
omy of electric power. There are four pot- 
lines in the plant with 69 kiloampere cells, 
each with 24 anodes. Crust breaking and 
alumina charging are mechanized, and 
fluorine gases are captured in wet absorb- 
tion towers. 

Prebaked anodes are produced in Sla- 
tina, and the available anode-producing ca- 
pacity is sufficient to take care of the 
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planned smelter expansion. The cells to be 
built will be of the 80-kiloampere type. 
The aluminum produced is cast at the ad- 
jacent foundry in original or alloyed form 
into ingots, shapes, and Properzi-type wire. 

American Metal Climax Inc., announced 
receiving a $10 million contract to provide 
manufacturing technology and design and 
construction know-how for an aluminum 
sheet-rolling plant to be built at Slatina. It 
will be part of a major fabricating facility 
with extrusion and drawing capabilities. In 
the plant's first stage, when it goes on 
stream in 1972, it will have a production 
capacity of 21,000 tons per year of sheet 
and foil. A second stage (1973—74) which 
will consist mainly of hot rolling will have 
a capacity of 113,000 tons per year. Euro- 
dollar financing of $7.5 million was ar- 
ranged through Manufacturers Hanover 
Ltd. and Moscow Narodny Bank, Ltd. 
London. Construction started on a new 
cable plant near Slatina, and in 1972 over 


Ore 


Copper ore with pyrite and chalcopyrite......... 60 


Copper complex ore with lead 45 


Copper complex ore with lead and chalcopyrite... 45 


Recovery of copper in the flotation plant 
is 80 percent in chalcopyrite concentrate 
and 28 to 33 percent in the complex ores. 
From 65 to 70 percent of the lead, and 78 
to 82 percent of the zinc in the complex 
ores is also recovered. 

The completion of a railroad tunnel be- 
tween Baia Sprie and Cavnic, has made 
possible the rail transport of complex ores 
from the Cavnic region to the Baia Mare 
Processing plant. The Glacier Metal Com- 
pany Ltd. of the United Kingdom has con- 
tracted with the Romanian Industrial-Im- 
port Foreign Trade Enterprize to supply a 
continuous casting plant for the 
production of 33,000 tons per year of oxy- 
gen free copper for the Baia Mare Chemi- 
co-Metallurgical Combine. 

Chile and Romania have signed an 
agreement to build in both countries cop- 
per refineries which would be jointly 
owned by both Governments. Production 
capacity for each plant will be about 
35,000 to 40,000 tons annually. Chile will 
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20,000 kilometers of industrial aluminum 
cable and about 10,000 tons of drawn alu- 
minum conductor will be produced. 


Cadmium.—A cadmium refining plant 
was built at the Copsa Mică Imperial 
Smelting Process plant. The Copsa Mică 
Imperial process furnace is a standard 
185-square-foot type and reportedly was 
operated with an average 6.5 percent cop- 
per in the lead bullion which increases 
sometimes to 12 to 13 percent. 


Copper.—According to the current 5-year 
plan, metallic copper production is to in- 
crease by 36 percent and copper ore pro- 
duction by more than 50 percent over that 
produced during the previous 5-year pe- 
riod (1966-70). Copper ores (sulfide and 
oxide type) from the Legul Ursuli mine 
have been processed since 1965 at the Tar- 
nita concentrator. Capacity is about 65 
tons per hour processing ores of the fol- 
lowing three types: 


Content 
Percent, oxidized 
S Cu Pb 
28-34 1110 m | 2-3 
5 percent Zn 
20 5 2 3.3 120 percent Cu 
20 percent Pb 
TON 1.4 1.6 I b percent Cu 
5 percent Zn 


provide Romania with blister copper for 
refining and sale. Each country will hold a 
5l-percent interest in the plant located 
within its territory. An earlier agreement 
provided for installation of a copper 
smelter in the Province of Antofagasta, 
Chile, and feasibility studies are being 
made for a plant having a capacity of 
75,000 tons per year. Necessary equipment 
wil be built domestically in both coun- 
tries; this will double Romania's mining 
equipment output in the next 5 years. 

Iron and Steel.—Major iron and steel 
production was in part below target levels 
in 1970. Despite this fact Romania showed 
some sizable expansion in its iron and 
steel industry. During the 1966-70 plan pe- 
riod raw steel output increased by 90 per- 
cent, including a 115-percent increase in 
alloy steel output to 414,400 tons 
(1965:192,800 tons); 92-percent increase 
in rolling mill products, and a 109-percent 
increase in pig iron output. Only the steel 
tube sector grew modestly with a 31-per- 
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cent increase from 586,100 to 767,200 tons. 
Overall ferrous metal production rose 77 
percent as compared with a 75-percent in- 
crease for Romanian industry as a whole. 


In 1975 steel output is targeted at 10 to 
10.5 million tons annually; alloy steels at 1 
to 1.1 million tons; rolling mill products 
at 7.2 to 7.5 million tons; and steel tube 
output 1 to 1.1 million tons. Major proj- 
ects underway include the expansion of 
ferrous capacities at Galati which will pro- 
duce two-thirds of the domestically pro- 
duced steel. A cold-band rolling mill pro- 
ducing 450,000 tons per year recently 
became operational there, and an expan- 
sion to 1 million tons per year is planned. 
Also projected for Galati are two new large 
blast furnaces, the second phase of an oxy- 
gen converter plant, new hot-rolling facili- 
ties, a specialty steel plant, a 300,000-ton- 
per-year coke plant, to be on stream in 
1972, and a heavy sheet mill for the roll- 
ing of alloyed steel. At Regita expansion of 
the light- and medium-profile rolling mills 
is planned. At the Hunedoara steelworks a 
third blast furnace of 1,000-cubic-meter ca- 
pacity is to come on stream in the third 
quarter of 1971, and steel capacity will be 
about 3.4 million tons by 1975. Work 
started at Tîrgovişte on 600,000-ton-per- 
year alloy plant to be commissioned in 
1973. In 1970, the U.S.S.R. agreed to con- 
tinue to supply iron ore and coke to Ro- 
mania for the 1972-90 period. Romania 
will in turn deliver to the U.S.S.R. rail- 
road cars for transferring ore, ferrous met- 
als, steel piping, chemical products, and 
consumer goods. This assistance will cover 
the cost of delivered iron ore, valued at 11 
billion lei. Shipments will be 4.5 million 
metric tons in 1972 and 8 million tons in 
1975, with the deliveries consisting of in- 
creasingly higher quality ore. India's Min- 
erals and Metals Trading Corp. is negoti- 
ating the export of 1.7 million tons of iron 
ore to Romania. The contract is part of a 
23.4-million-ton export agreement con- 
cluded in 1969. A new mine at Mahmudia 
in the Dobruja has started to deliver lime- 
stone to the Galati iron and steel combine 
at a rate of 1.7 million tons per year. 


Lead and Zinc.—According to the goals 
set by the 1971—75 plan, lead-zinc ore out- 
put will double in comparison with that 
of the previous 5-year period. Ores from 
several mines in the Baia Mare region are 
processed in a centralized processing plant 
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in Baia Mare. When the equipment was 
built in 1962, it had a capacity of 2,500 
tons per 24 hours; present capacity is 6,000 
tons per 24 hours. Three complex ores, a 
gold ore, and two types of smelter slags 
are processed by flotation. First, complex 
ores are floated collectively for lead-copper 
concentrate; then they are floated selec- 
tively for sphalerite and pyrite. Composi- 
tion of the raw complex ore was reported 
as follows: 


Element Content 
Lead... ·w cscuRiwSec» 1.5- 2.0 percent 
TT ³•A ee we Sce 2.0-8.0 percent 
„Sulfur... -.-------- 7.0-14.0 percent 
Copperr᷑‚kk 0.2-0.4 percent 
G..; 8 1-2 grams per ton 
Silver 50-80 grams per ton 


The content of the concentrate and the 
percentage of the metal recovered from the 
ores processed were reported as follows: 


Concentrate type Recovery, 
and element Content percent 
Lead: 
Lead....... 55-60 percent 93.5 
Copper..... 4-6 percent 75-82 
old. 30 grams per ton NA 
Silver 1. 700 grams per ton NA 
Zinc: 
Zinc........ 50—55 percent 90 
Iron........ 6-12 percent NA 
Pyrite: 
Sulfur 45-48 percent 60 
. NA Not available. 


The gold ore produced contains 4 to 5 
grams of gold and 50 to 60 grams of silver 
per ton, and the concentrate recovered 
therefrom contains 60 grams of gold and 
600 grams of silver per ton with recoveries 
averaging 80 percent for gold and 75 per- 
cent for silver. One thousand tons of 
smelter slag with 0.7 percent copper is 
floated every 24 hours producing a concen- 
trate containing 18 percent copper with 60 
to 66 percent metal recovery. 


NONMETALS 


Barite.—Ostra is one of the major barite 
processing plants in Romania with an esti- 
mated barite concentrate production of 
80,000 tons in 1970. Composition of the flo- 
tation concentrate is as follows: 


Bas0 (ost eee nue ⁵ꝛ 88 91-98 percent 
Whitenesss ss 90 percent 
Specific gra vit 4. 

Recover 70 pereent 


Some pyrite concentrate containing 40 to 
50 percent sulfur, 20 grams per ton gold, 
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and 600 grams per ton of silver is also 
produced. 

Cement and Lime.—Construction of a 
building-materials combine was started at 
Alesd, Bihor County. Final planned capac- 
ity is 2 million tons of cement and 200,000 
tons of lime per year. In nearby Chiscani 
a plant is being built to produce 72 mil- 
lion square feet of asbestos cement sheet. 

Clays.—Kaolin.—During 1970, the Aghi- 
resu kaolin processing plant reached its de- 
sign capacity of 15,000 tons per year of 
kaolin suitable for paper and porcelain 
purposes. 

Fertilizer.—In 1970 the plan target of 
947,000 tons of total active substance was 
not reached; production was short by 
about 5 percent while agricultural con- 
sumption was 775,000 tons of active sub- 
stance. The target for the end of the cur- 
rent 5-year plan (1971-75) is 2 to 24 
million tons of active substance.4 

Nitrogenous Fertilizer.—Work started at 
Tirgu Mureg to expand the nitrogen ferti- 
lizer combine with the addition of a 
Grande-Paroisse type ammonia plant, a ni- 
tric acid plant, an $8-million plant that 
will produce 300,000 tons of urea annually 
using the Stamicarbon process, and an am- 
monium nitrate plant. The project will 
raise fertilizer production at the plant by 
50 percent to more than 1 million tons. 

At Piatra Neamt, construction has 
started on an ammonia plant which will 
have an annual output capacity of 270,000 
tons in terms of contained nitrogen and a 
urea plant with a 132,700 ton annual ca- 
pacity. Contract for construction of the 
Foster Wheeler Francaise/Ammonia Casale 
process type plant, based on natural gas 
feedstock was awarded to Salzgitter Indus- 
triebau G.m.b.H. The urea plant will be 
built by the Romanian Chemical Ministry 
and will utilize the Stamicarbon process. 
Special loading equipment will be deliv- 
ered by the Bochum Chemie und Handel- 
skontor (Bochako) Frankfurt on Main and 
Evence Coopée et Cie. A German consor- 
tium and the Romanian State Bank will 
finance the $21.5 million plant which is 
scheduled for completion in 1973. 

A complex fertilizer plant using a ni- 
tric- acid attack process is reportedly 
planned at Fágárag At Slobozia, Hum- 
phreys and Glasgow Ltd. have completed 
the first stages of construction on plants 
with the following annual capacities: 
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Tons of 
nitrogen 
Ammonia plant 246,900 
e . te mecs 800,000 
Prilled ammonium nitrate plant 800,000 
Nitric acid plant 240,000 


The plants are due to become operational 
in 1972. The plants will operate using 
processes of the Imperial Chemical Indus- 
tries (ICI), Stamicarbon, Kaltenbach, and 
Grande-Paroisse, respectively. Natural gas 
will be used as feedstock in the ammonia 
plant. The nitric acid is to be produced as 
56 percent HNO; under medium high 
pressure. 

ICI has signed a long term agreement 
with the Romanian Government covering 
the manufacture of ICI-designed converter 
cartridges, for the ammonia synthesis proc- 
ess and providing training for Romanian 
engineers. Two cartridges will be used at 
the Slobozia plant, and export of car- 
tridges is also planned. 

Phosphoric Fertilizers and Sulfuric Acid. 
—The bulk of phosphate imports orgin- 
ated in the U.S.S.R.. An agreement was 
s:gned with Jordan that provided for the 
delivery of 30,000 tons of phosphate rock 
to Romania in 1970 and up to 100,000 
tons per year for the following 5 years. A 
3-year Israeli trade agreement was ex- 
tended for an additional 5 years and cov- 
ered imports of unspecified amounts of 
phosphates. 

Romania decided to develop its fertilizer 
industry on the basis of Romanian phos- 
phoric acid and is constructing several 
large plants for this purpose. This is un- 
like Hungary and East Germany which 
show more interest in the nitrophosphate 
route for compound fertilizer manufacture, 
and thus avoid large-scale consumption of 
phosphoric acid. 


The chemical works in Năvodari are 
being expanded. A third sulfuric acid 
plant with a 200,000-ton-annual capacity 
went on stream. Modernization of the 
120,000-ton-per-year superphosphate granu- 
lating plant will be completed in 1971. 
The plant is being converted to produce 
300,000 tons per year of triple superphos- 
phate. A single superphosphate plant was 
completed in 1970 at Năvodari. A further 
extension of this site's phosphoric acid 
production capacity is also scheduled for 


completion in 1971 when two new St. 


* Journal of Commerce (New York). V. 308, 
No. 22183, Mar. 4, 1970. 
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Gobain/UCB type units will be opera- 
tional; they will produce 60,000 tons P205 
per year. 

The phosphoric-acid capacity at Valea 
Calugareasca is to be expanded by 55,000 
more tons of P205 per year utilizing the St. 
Gobain process. Completion is scheduled 
for 1972. A triple superphosphate plant 
producing 150,000 tons per year is also 
being designed for this site, with comple- 
tion set for 1972. 

Plans have been announced for the con- 
struction of an NPK-complex fertilizer 
plant at Făgăraş. At present Făgăraş is the 
site of a plant producing 450 tons per day 
of 38.8 percent of ammonium nitrate. 

In 1970 Romania built two granulated 
superphosphate plants with a 220,000-ton- 
annual capacity in Elazig, Turkey, and a 
sulfuric acid plant with a 215,000-ton ca- 
pacity at Samsun, Turkey. Romania’s in- 
stalled surfuric-acid capacity exceeded 1 
million tons per year in 1970. With the 
help of Lurgi Gesellschaft of Frankfurt on 
Main, capacity was increased by construc- 
tion of a new 200,000-ton-per-year plant 
and modernization of an existing plant 
which now produces 100,000 tons per year, 
at an unstated location. 

Potassic Fertilizers—Romanian potash 
requirements were covered in 1970 chiefly 
by imports from East Germany (24,500 
tons), while the U.S.S.R. supplied the bal- 
ance. 


MINERAL FUELS 


Coal.—According to the plans for the 
1971-75 period, increases in coal produc- 
tion will continue at an accelerated rate 
from the present level of about 20.5 mil- 
lion tons to 36 to 38 million tons in 1975. 
In 1970 production increased 21 percent. 
The sharp increase in lignite production 
was due to increased demand by power 
stations. The somewhat smaller increase in 
hard coal production reflects the difficult 
geological and mining conditions. In 1970 
total sales of solid fuels increased an aver- 
age of 20 percent. Sales to powerplants, 
households, and other industries increased 
55, 8, and 25 percent, respectively, whereas 
sales to the transportation industry de- 
clined 11 percent. 

In 1971 total consumption is expected to 
increase only 2.4 percent (hard coal plus 
6.5 percent, and lignite practically un- 
changed), because no important new con- 
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sumers will enter the market. In 1970 a 
patent fuel plant with a capacity of 
600,000 tons per year started production. 

A new mining unit commissioned in the 
Rovinari basin, northern Chovasna, will 
yield more than 1 million tons of lignite 
for powerplants (caloric value, 1,600 to 
2,000 kilocalories per kilogram) this year. 
The Betergea opencast coal mine in the 
Rovinari basin was also commissioned in 
1970. The two 800-cubic-meter-per-hour ex- 
cavators used there deliver 1.5 million tons 
per year. With this additional capacity, the 
Rovinari basin will produce 4.2 million 
tons of lignite in 1971 and 5 million tons 
in 1972. An 1,800-cubic-meter-per-hour ex- 
cavator unit was assembled at the Tismana 
opencast mine in the same basin and will 
supply 3.5 million tons of coal to the Ro- 
gojelul thermal powerplant which is being 
built nearby. In the Motru Valley the Ro- 
siuta mine is being expanded to 1 million 
tons per year. 

Natural Gas.—Romania has important 
reserves of natural gas which form the 
basis for its highly developed petrochemi- 
cal industry. Fully warranted further ex- 
pansion is expected to double production 
in the next decade.5 Natural gas is used 
for making ammonia, but it is also used in 
the manufacture of fertilizer, acetylene, 
methanol, and hydrocyanic acid. Only 16 
percent of natural gas was used in the 
manufacture of carbon black in 1970, be- 
cause most carbon black was made from 
oil products. 

Petroleum.—Despite efforts to the con- 
trary crude oil production in 1970 was 
practically stabilized with only insignificant 
increases. Total domestic crude reserves 
were estimated at 116 million tons (867 
million barrels) , about 14 million tons less 
than in 1969. The bulk of crude produc- 
tion came mainly from 60 producing hori- 
zons located in southeast Romania where 
proven reserves were estimated at 20 mil- 
lion tons. Here oil occurs mainly in the 
upper and lower Pannonian strata, at 
depths of 4,596 to 5,906 feet. Average daily 
per-well production in these areas is 10 to 
15 tons (74 to 111 barrels).6 About 15 
percent of Romanian production is a vis- 
cous crude from secondary recovery proj- 


š Oil and Gas International. V. 11, No. 2, 
March 1970, p. 100. 
jog. ord Oil. V. 171, No. 7, Aug 15, 1970, p. 
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ects of the fireflood or steam injection 
type. Fifty percent of drilling is by turbine 
drills. Crude is of low sulfur content (0.2 
to 0.4 percent) which makes possible the 
export of low-sulfur (0.5 percent) residual 
fuel oils to the United States. 

In 1971 Romania plans to import about 
15 million tons of crude 7 in order to satisfy 
its rapidly increasing needs; the balance 
will be reexported in the form of petro- 
leum products. Interestingly enough, sub- 
stantial crude imports planned in recent 
years apparently did not materalize. 

In looking for additional sources of 
crude, Romania formed a government or- 
ganization called Petrom which is oriented 
towards production and refining. Through 
Petrom, Romania seeks association with 
western oil companies for exploration and 
drilling. Seismic exploration of the Danube 
delta and the Black Sea coast was com- 
pleted. Exploratory drilling has started in 
the offshore area between Sulina and Sf. 
Gheorge and further south at Cape Midia 
and Constanta. 

Romania, an oil drilling equipment ex- 
porter, can manufacture all the equipment 
necessary for drilling except floating plat- 
form jackup mechanisms. Romania was 
seeking cooperation with the West to ob- 
tain methods for better oil recovery in the 
Videle oilfield, for storage of liquid petro- 
leum gas and ethylene in underground salt 
domes, for production of high-sulfur con- 
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tent gas in the Carpathian area, and for 
constructing marine terminals. More oil 
from Saudi Arabia is to come to Romania. 
A 3 and one-half year contract was signed 
in 1968 covering imports of 9 million tons 
of imported crude, valued at $100 million. 
Mideastern oil is pumped through a pipe- 
line that stretches from  Constanta to 
Ploiesti. 

Romanian geologists were working on 
petroleum site exploration in Morocco. Ro- 
mania is also planning to cooperate in the 
possible exploitation of Peruvian oil. 

Romanian refining and petrochemica] ca- 
pacity was also greatly expanded in 1970 
with numerous plants reaching production 
stage. In Borzegti, additional crude oil 
processing and hydrorefining capacity was 
in the planning stage, by Industrialimport. 
A 2,250-barrel-per-day hydro-refined gaso- 
line plant was being designed for a Bucha- 
rest site by the Lurgi company. At Buzău 
a new refinery is in the planning stage. In 
Pitegti where a modern refinery is being 
built, a hydrotreater unit started test oper- 
ations. Engineering was by Eurotechnica, 
and the contractors were Bonaldi and Eu- 
rotechnica. 

At the Brazi oil refinery a new 100,000- 
ton-per-year petroleum coke installation 
started test operations. Petro-chemical 
products are going through a period of 
spectacular growth as shown by the follow- 
ing forecasted capacities: 


Output 
(metric tons) 
Actual Projected 
Product 
1968 1969 1970 1975 1980 
Fertilizers. __...._-...-------- eee ee 417,000 632,000 . ......... 2,200,000 | .......- 
Polyethylene...................--........2-22. 2.22.-.-..- ,000 — ........- 168,000 252, 000 
i . enc e ei ee E. 129,530 169,530 200,000 420,000 | ......-- 
Synthetic rubberrrn l.l. -- 000  .......-- 56,000 130, 0 0 
One oce lo aca ea Lee AAEE DELE 85,000  ......... 107,000 175,000 . ........ 
G A ugs t crees 9,000 13,000 26,000  J.......- 
p-Xylene is sale See cs alate cere eens ae terete eects akc EE h/ ³·¹w¹ e A dames 
ynthetic fibers 9,549  ......... 22 , 750 180,000 _. 


Source: Oil and Gas International. V. 10, No. 8, March 1970, p. 100. 


Power.—Installed generating capacity 
was 7,600 megawatts in 1970 of which 14 
percent was hydroelectric. Three 163-mega- 
watt units of the 2,000-megawatt Iron Gate 
hydro electric power complex were started, 
and the Mintia-Deva thermal powerplant 
went on stream. Plans for 1975 include the 
installation of another 5,400 to 5,800 mega- 
watts capacity, one third of which is hydro 


electric power. Romania is the only East 
European country in which petroleum's 
share of expanding domestic energy de- 
mand is decreasing; this is because of the 
development of water and atomic power. 
In 1971 petroleum's share of energy will 


TJournal of Commerce. V. 306, No. 22236, 
Nov. 25, 1970, p. 8. 
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be 75 percent; in 1975, 71 percent; and in 
1980, only 65 percent. 

According to the official program, 1,000 
megawatts of nuclear-generating capacity is 
to be installed by 1975 and 2,400 mega- 
watts by 1980. An agreement was signed 
with the U.S.S.R. which provided for deliv- 
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ery and installation of an enriched urani- 
um-type nuclear powerplant. At the same 
time negotiations were conducted with 
Western countries on the possible purchase 
of a natural uranium and a heavy water 
type nuclear reactor. Romania’s uranium 
ores are of limited quantity. 


The Mineral Industry of Sierra Leone 


E. Shekarchi 1 


The mining industry of Sierra Leone ac- 
counted for nearly 75 percent of the value 
of the country's total exports. Diamond, 
the most important mineral mined, pro- 
vided approximately 60 percent of the 
total. Revenue from the diamond industry, 
including that from mining and polishing, 
is, on the average, 20 percent of the Gov- 
ernment’s total income. Other minerals 
such as bauxite, iron ore, and rutile were 
produced in the country for export during 
the year. 

In June 1970 the Government an- 
nounced formation of the Commercial and 
Industrial Corporation of Sierra Leone 
(COMINCOR), a joint-venture company 
in which the Government holds 55 percent 
of the stock and Lanrho Ltd. of Great 
Britain holds 45 percent. The main func- 
tion of the company will be to establish 
new industrial and commercial projects 


and to promote and develop all known 
commercial mineral resources of the coun- 
try. It will take a special interest in devel- 
oping the Tonlsolili iron ore deposits. 

Periodic cement shortages, which have 
occurred with increasing regularity, caused 
the Government to give up its monopoly 
on imports. Selected Sierra Leone business- 
men are now allowed to import cement 
and distribute it to other concerns. 

The addition of four berths to the Port 
of Freetown was completed during the 
year, at a cost of $17 million,2 and was 
opened for operation. This expansion 
makes the port one of the most modern 
and well equipped in the country. 

Although most of Sierra Leone’s people 
are farmers, the mainstay of the cash econ- 
omy is diamond. An estimated 50,000 per- 
sons are engaged in diamond mining, ei- 
ther legally or illegally. 


PRODUCTION AND TRADE 


The available data on mineral 
production and trade are given in the fol- 
lowing tables: 


Table 1.—Sierra Leone: 


1Physical scientist, Division of Ferrous Metals. 
? Where necessary, values have been converted 
from Leones (Le) to U.S. dollars at the rate of 


Le1—US$1.20. 


Production of mineral commodities 


Commodity ! 1968 1969 1970 
nee ß . EL thousand metrie tons r 470 454 440 
Cement... ( ſdſſ amu gu d a E AA A E do.... 44 e 86 e 36 
Diamond 
Gens unl ccucactadc P ;mꝙ0ͤ0˙ K ĩ m ee thousand carats.. 560 736 723 
Industriale: o. re cho e eer . Nee AL do.... 962 1,253 1,282 
r ³Ü 0A. 0 .. ³ m. ee eee nee taLees do 1. 522 1,989 1,955 
IfON OG. ssh ota sue eruca ͤ SE che thousand metric tons.. 72,496 2,374 2,295 
Petroleum refinery products: 

r ˙·˙·AAA AA thousand 42-gallon barrels 320 360 
Kerosine and jet fuel 7 163 245 
Distillate fuel oillkk᷑ 2222222222 eee P 376 525 
Residual fuel oo-ll“è,èœ.ngkdgdddd LLL Lll LL Lll L2 lll S 813 808 
G ³oÜ¹A. ͥ⁰ſy k 88 ö arse 242 Sethe. 
Refinery fuel and losses do: ne an 133 82 

%J§öÄ%9ĩẽ0 (ü ͥ —T— 'U.... ... I nd GGG scc 2,047 2,015 

Titanium minerals, rut ile metric tons.. 5,719 28,467 44,083 


e Estimate. t Revised. 


1In addition to commodities listed, a variety of crude construction materials are undoubtedly produced 
for local use, but no data on such production are available. 
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Table 2.—Sierra Leone: Exports of selected mineral commodities 
Commodity 1967 1968 1969 
Aluminum, baux ite thousand metric tons 884 470 442 
Diamond: 
Uncut and unworked............................. thousand carats.. 1,160 2,426 1,852 
Cut and polished....................... Ll Lll LL lll lll l.l. do.... NA 7 12 
Iron ore: 
Concentrate kk «kk thousand metric tons 2,094 2,471 NA 
NOG NS i ee 8 O_... 56 65 NA 
³;ê⁵k⸗1 d ß y do- 1 1 NA 
... EX do- 2,151 2,587 2,417 
PUG sacs M Dx!!! 8 metric tons.. 15, 930 5, 719 „094 
NA Not available. 
1 Trade name for specularite, largely for pigment use. 
Table 3.—Sierra Leone: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1967 1968 
METALS 
Aluminum including alloys, all formuuʒunʒnwnzuunwnn—nrwꝛ:r 167 299 
Copper including alloys, all formZ t: l:? 29 48 
Iron and steel semimanufactur es ————— ĩðV⁵ „ r 20,481 15,910 
Lead including alloys, all formmdmůaemnuʒnunůꝭůuwn zz 63 27 
Silver: 
Wastes and sweepings__..........-_...-...-----------.--.------- troy oun ces 3, 266 
Metal, . -mv ( EUees dec QO ou ee cases 1,449 
Tin including alloys, all forms. ._.........-....--...-.-.----.--.------ long tons.. 1,086 5 
Zinc including alloys, all forms..................... ẽkm 18 40 
Other nonferrous n % kv!!! aM ade 2 4 
NONMETALS 
Abrasives: 
Natural, CINCO: ß! y M UM I Eu 101 8 
Grinding and polishing wheels and stones (1) 40 
[el poto i pcc ]³Üwmꝛꝛ⁴ꝛ³qñ ]ðx ſ ⁰⁰ꝗd —— yd a (—— a 12,715 14,909 
Clay products (including refractory brick) ꝛz lll ll LL l.l. 230 228 
Diamond, uncut and unworked. -_.......--------.-.--------------------- earat᷑s 9,199 
Fertilizer and fertilizer materials, natural and manufacturd r 1,248 ,016 
ypsum and: plasters << occ so eo eee Gere eh Ec vecqcsseva ee osea 1 5, 886 
the iat as yaa SEP eee ET ... 8 218 276 
MICA, WOrked 232 55ers eee suet yd ß 8 (2) 
— —— —— — À—————— ——— — ——Ü 9,441 8,990 
Sodium hydroxide. / ³⁰ . eo cen eee em eceeeesucaboceeaatsee 116 160 
Stone, sand and gravel (including dimension limestone). ........................... r 89,067 15,895 
Sulfur. Sulluric acid: oo. oscar eet es uhch Lu apum eee oe ae ous 72 61 
Other nonmetallie ses d e ae G esc ia 2 4 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturlaaadllkkE“ls „4 110 81 
Coal, coke, and briquetsss LLL LLL LLL LLL LLL LLL LLL LLL LLL LL Lll l.l 21,584 805 
Gas, hydrocarbon (including butane hh 276 888 
Petroleum and refinery producta: 
Petroleum, crude and partly refined. .......................- 42-gallon barrels. 25 2 
Refinery products: 
!!! ³˙¹ thousand 42-gallon barrels. . 193 839 
Fro DAE RENE do.... 116 218 
CJJJ˙—˙—¹b—. .. ²²⁰Vͥ⁰² cats AV do- 17 (3) 
Deine ed łłG Pr 8 98 978 876 
IGUAL faol Olen Otis ³.0w eae eure md edid ee : 94 169 
ii, ðW.—ͥ.Uͤ oe EE RR Weed Scc er do.... 28 84 
Ill!!! sole ee te oe ee kk 148 227 
t Revised. 


1 Unspecified quantity valued at $13,531. 
2 Less than 4 unit. 


COMMODITY REVIEW 


METALS 


Bauxite.—Production of bauxite de- 
creased during 1970 by 3 percent, com- 
pared with 1969. A planned expansion 
program, designed to double Sierra Leone's 
bauxite production capacity, did not ma- 


tive in mid-1971. 


terialize even though the equipment was 
ordered in the latter part of 1969. These 
new facilities were expected to be opera- 


Iron Ore.—The iron ore production goal 
of Sierra Leone Development Co. Ltd. 


THE MINERAL INDUSTRY OF SIERRA LEONE 


(DELCO) remained at 3 million tons per 
year. Major modifications to increase pro- 
duction capacity at DELCO's Marampa 
plant continued to run behind schedule, 
but the capacity of Pepel port was in- 
creased so that ore carriers of 100,000 tons 
could be loaded easily. The Ghafal ore 
body was linked to the Marampa mine 
concentrator by a 3-mile conveyor system 
in 1970 to increase production capacity 
from that deposit. However, owing to 
DELCO's technical problems, production 
in 1970 was 79,000 metric tons below that 
of 1969. 

Titanium  Minerals.—Sherbro Minerals 
Ltd., a joint venture of PPG Industries, 
Inc. of the United States and British Titan 
Products Ltd., increased rutile production 
by 54 percent during 1970. This increase 
did not, however, bring the separation 
plant erected in 1969 to its rated capacity. 

The West German firm, Preussag AG of 
Hanover, together with Bayer AG Chemi- 
cal Industry, carried out a feasibility study 
in the Bonthe-Sheuge area of the southern 
provinces, with a view to establishing an- 
other rutile mining operation. In October,3 
the Government granted these companies a 
prospecting license, that covers 3,000 
square miles of onshore and offshore area. 


NONMETALS 


Diamond.—As a part of the program to 
nationalize the mineral industry, the Sierra 
Leone Government and Sierra Leone Selec- 
tion Trust (SLST) agreed in September 
1970 to organize a new company called the 
National Diamond Mining Company 
(Sierra Leone) Ltd. (DIMINCO). The 
agreement, which was ratified by the .par- 
liament on December 3, 1970, gives 51 
shares to the Government and 49 shares to 
SLST. 

The Board of DIMINCO consists of 11 
directors; six, including the chairman, to 
be appointed by the Government and five 
to be appointed by SLST. The Govern- 
ment transferred its 5l-percent interest in 
the fixed assets to DIMINCO in exchange 
for 51 percent of that company's shares, 
whereas SLST transferred the remaining 49 
percent interest of it's fixed assets owned 
on June 30, 1970, to DIMINCO in ex- 
change for 49 percent of that company's 
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shares. The constitution of the joint com- 
pany contains safeguards for the protection 
of SLST as a minority shareholder. The 
Government announced that it will pay 
for its portion of the fixed assets of the 
business by issuing negotiable sterling 
bonds. The principal will be repayable in 
16 equal, semiannual installments, and the 
bonds will carry interest at a rate equiva- 
lent to 514 percent after payment of Sierra 
Leone tax. SLST has been appointed as 
manager of DIMINCO. 

Production of diamond decreased 1.7 
percent in 1970, compared with 1969. The 
depressed world diamond market and con- 
sequent lower prices to dealers and miners, 
and the depletion of the more accessible 
diamond deposits in the country accounted 
for the drop in production. 

Production at the Freetown diamond 
polishing factory was also less in 1970, 
compared with 1969 because of the drop 
in world demand for polished stones. The 
polishing factory is owned jointly by the 
Sierra Leone Government, SLST and the 
Diamond Corporation of Templesman of 
New York, which provides management. 


MINERAL FUELS 


The Sierra Leone Petroleum Refinery 
Co.’s oil refinery at Kissy, about 4 miles 
from Freetown, was officially opened in 
May 1970. The Government has a 50-per- 
cent interest in the company. The remain- 
der is held by the following five major 
international oil companies: British Pe- 
troleum Ltd., 7 percent; Shell Oil Corp. 
16 percent; Mobil Oil Corp., 11 percent; 
Texaco, Inc., 11 percent; and Agip, Inc., 5 
percent. The refinery has a crude through- 
put capacity of 450,000 tons per year. 

Crude oil was imported from Nigeria for 
the first time in 1970 and comprised ap- 
proximately 60 percent of the processed 
total. Exploration licenses in the territorial 
waters and Continental Shelf of Sierra 
Leone were issued to two American Com- 
panies, Clinton International Oil and In- 
terocean Oil (in partnership with Union 
Carbide Corp.). Under the terms of the li- 
censes, each firm was given exclusive right 
to drill 50 percent of the area encom- 
passed. 


3 Standard Bank Review. December 1970, p. 22. 
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The Mineral Industry of the Republic 
of South Africa 


By Walter C. Woodmansee i and Roderick G. Murchison ? 


The South African mineral industry 
again achieved a record high in mineral 
production in line with general economic 
growth. The value of total mineral pro- 
duction, including gold and diamond sales, 
was estimated at nearly $2.2 billion. The 
gross national product (GNP) was an esti- 
mated $16.7 billion at current prices.“ 
Growth of the mineral industry was about 
5 percent during 1970, a rate substantially 
below that recorded in 1969, owing mainly 
to decreased premium gold and diamond 
sales. Also, weakness in prices of certain 
major metals during the latter part of the 
year had some effect on earnings. 

In the metals sector, the Republic's first 
aluminum smelter neared completion. New 
copper and copperzinc mine development 
was underway. Gold production continued 
to expand, but a number of older mines 
fell into the submarginal category and 
came under the Gold Mines Assistance 
Plan. The South African Iron and Steel 
Industrial Corp. (ISCOR), the quasi-Gov- 
ernmental agency dominating the iron and 
steel industry, and several private steel 
companies were under expansion. Highveld 
Steel and Vanadium Corp. Ltd. completed 
its first full year of operation and neared 
its full, rated capacity. Increased platinum 
operations continued until late in the year, 
when oversupply caused a price softening 
and reduced expansion plans. Refined 
nickel, a byproduct of platinum, was 
becoming increasingly important. Uranium 
recovery, largely a byproduct of gold, con- 
tinued high, although supplies were added 
to stocks because of weak world demand. 


Among the nonmetals, demand was high 
for asbestos, and companies prospered. 
Most cement producers were undergoing 
expansion. As the building boom contin- 


ued, shortages developed in cement and 
other construction materials. Diamond 
operations remained strong, although 
world sales were depressed, and diamond 
stocks accumulated. The fertilizer and 
chemical companies also were undergoing 
expansion; many were diversifying activi- 
ties into new fields. New pyrite mines were 
under development as sources of sulfur for 
sulfuric acid. 

In the fuels sector, coal mining opera- 
tions were growing to provide fuel for new 
electric power generation and anthracite 
and coking coal for the export market. 
Petroleum refineries were undergoing or 
had recently completed expansion pro- 
grams, and a new refinery at Sasolburg, 
the first inland refinery in the country, 
neared completion. 

The high rate of economic growth 
caused an extremely tight labor market, 
and serious shortages of skilled and semi- 
skilled workers were experienced in the 
mineral industry. Operating costs acceler- 
ated with increases in wages, supplies, and 
equipment during a year of strong infla- 
tionary pressures. New industrial agree- 
ments, resulting from protracted 
negotiations, resulted in a  12-percent 
increase in labor costs in the metals sector. 
About 2,000 white, skilled mine workers 
were needed. Technical personnel were in 
short supply at all levels of mining. Afri- 
cans were attracted to the secondary indus- 
tries, where wages, opportunities, and 


t Physical scientist, Division of Nonferrous 
Metals. 

2 Regional Minerals Officer, U.S. Consulate 
General, Johannesburg, Republic of South Africa. 

3 Where necessary, values have been converted 
from South African Rands (R) to U.S. dollars 
at the rate of R1 = $1.40. 

4U.S. Embassy, Pretoria. Semi-Annual Economic 
Trends Report. State Department Despatch A-120, 
June 10, 1971, 7 pp. 
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working conditions were considered better. 
Business and financial leaders urged the 
Government to permit wider use of non- 
white labor. 


The Government acted to encourage fur- 
ther industrial development in Homeland 
areas (reserved for Africans). Bantu 
Investment Corp. was formed with a 5- 
year, $150 million development plan. The 
Government provided assurances for com- 
pensation if any Homeland industry suf- 
fered because of the political action of the 
Homeland’s Government after its inde- 
pendence. Bantu Mining Corp., established 
in 1968 to promote mining development in 
the Homeland areas, announced its first 
mining operations in the Tswana chromite 
area, Rustenburg district, and in a quarry- 
ing operation in the Mashangana area, 
eastern Transvaal. The Minister of Bantu 
Administration and Development announced 
that prospecting and mining leases granted 
in Homeland areas totaled 120. 


The extension of a platinum mine into 
a Bantu Homeland triggered a lengthy 
controversy over the policy of job reserva- 
tion for white miners. The Industrial Con- 
ciliation Act, which provided for the 
appointment of an industrial tribunal con- 
cerned with job reservation, was suspended 


der were from Lesotho, 
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in keeping with the Government’s policy 
of nonapplication in the Homeland. The 
announcement of no ceiling on nonwhite 
advancement in Homeland mines resulted 
in a threatened strike by white miners. 

Expansion programs in rail and port 
facilities had a pronounced effect on the 
mineral industry. Development of Richards 
Bay as a major port for offloading crude 
oil progressed during the year. Saldanha 
Bay, on the Atlantic coast, apparently was 
favored by the Government as a port for 
large-scale shipments of iron ore. Negotia- 
tions were conducted with Japanese and 
other companies for sales of iron ore, man- 
ganese, and coal. The continuing problem 
of limited rail facilities brought producers 
into conflict with South African Railways 
and Harbors, the Government-owned trans- 
port service. 

Nonwhites comprised 89 percent of the 
total mine labor force of 636,000 in 1970; 
white workers accounted for 9 percent; 
and "Colored" and Asians made up the 
balance. Of 373,000 nonwhites in the gold 
mines, 116,000, or 31 percent, were 
recruited within South Africa; the remain- 
Botswana, and 
Swaziland (85,000), East Africa including 
Mozambique (95,000), and Central Africa 
(77,000). 


PRODUCTION 


Mineral production continued an up- 
ward trend, reaching a record $2,188 mil- 
lion in 1970, a 5-percent increase over 


1969.5 The failure to equal the 1969 
increase of nearly 9 percent was attributed 


to a decline in premiums from private- 
market gold sales and a marked falloff in 
diamond sales. 

In terms of quantity, output of most 
mineral commodities showed increases 
during the year, particularly for chromite, 
copper, gold, steel ingots and semimanufac- 
tures, manganese, nickel, platinum, ura- 
nium, vanadium, electrolytic zinc, coal, 
asbestos, diamond, and a number of other 


nonmetallic minerals. The most significant 
falloff was in output of iron ore. Value of 
gold output increased to $1,162 million, 
although premiums from private sales were 
substantially reduced. The highest private 
market price was about $38 per ounce, 
compared with as much as $48.42 in 1969. 
Although diamond production was higher, 
actual sales were somewhat depressed, 
dropping more than 27 percent. Platinum 
and byproduct nickel were in high demand 
most of the year, and production was 
expanded. 


5 Personal communication, South African Dept. 
of Mines, Johannesburg, May 15, 1971. 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


Table 1.—Republic of South Africa: 


(Metric tons unless otherwise specified) 


Commodity 


METALS 

Antimony concentrate: 

Gross weight nn 

Metal content 
Beryllium, beryl concentrate, 11 to 12 percent e000 
Bismuth concentrate: 

Gross weight. |... 2222 c ccc LLL c 22222 lll lll kilograms. . 

Metal eonte nk do 


Chromium, PN gross weight: 
More than 48 percent Cr: O)) 
44 to 48 percent Cr:O0 22222222 22 2L - Ll cll 2222222. - 
Less than 44 percent Cr:O0 2.222222 2-22 eee 


Tota 
Columbium-tantalum concentrat 
Copper: 
Mine output, metal content 


Gold, primarꝶꝶ⁊ thousand troy ounces. . 
Iron 'and steel: 
Iron ore and concentrate thousand tons 
Pig (Ot oo Boe k do.... 
FertoaloysS.....-. ooo od ck eke ckeeed do.... 
Steel: 
Ingots and casting do.... 
Semimanufacture s do 
Manganese ore and concentrate, gross weight: 
etallurgical: 
Over 48 percent Mn... ... LL. LLL ccc ccc Lll lll eee 
Over 45 to 48 percent een 
Over 40 to 45 percent Mn- ---------------------------- 
Over 80 to 40 percent een 


Sunsets“. idw 


Chemical: 
Over 65 percent Mn 
Over 35 to 65 percent Mo) 


Sürth, 8 


// oe A suse el EE 
Manganiferous iron ore, 15 to 30 percent Mn, 20 to 35 percent Fe 
Nickel Mattéo- f?] ce eee ß 8 
Platinum up: 
Osmiridium from gold ores (sales) .... troy ounces. . 
Content of concentrates, matte, refinery products 
thousand troy ounces. . 
Silver, primar JJ. 8 do 
Tin: 
Concentrate: 
Gross weight long tons 


Metal, JJ. V T do 
Titanium minerals: 


T 
Uranium, oxide (U: Oz) 2-22 2222222 LL 22 LLL Lll 222222222. 
Vanadium: 

Vanadiferous slag, gross weight, expor ts 


Vanadium, content of: 
Vanadiferous slag produced e 
Vanadium pentox ide 
Ammonium vanad ate 


Concentrate: 
Gross weight... zee 
Metal content 


See footnotes at end of table. 


1968 


27,372 
16,796 
808 


3,629 
1,815 


69,485 
758,477 
824, 768 


1. 152, 780 
18 


128,232 


136, 700 
62, 600 
r 31,094 


8,233 
3,775 
849 


4,308 
2,423 


259,840 
177,190 
180,578 
1,263,629 


1,881,237 
13,451 
77,024 
90,475 

1,971,712 
55,480 
e 5,500 
14,000 

850 
3,337 


2,897 
1,837 
686 


Production of mineral commodities 


1969 : 


29,615 
18,216 
813 

18 

9 


102,811 
800,761 
294, 098 


1. 197, 670 
4 


126, 186 
127, 800 
61,100 
31,281 
8,788 
3,931 
424 


4,829 
e 2,500 


617,663 


1, 330, 169 
2,136,337 
14,254 
53,508 

67 , 762 
2,204,099 
439,115 

e 10,000 
14,000 
950 

3,355 


2,979 


20,926 


3,000 
2,598 
T 


5,600 


663 


1970 » 


97,116 
934,901 
895,242 


1,427,259 
3 


149,205 


187,300 
66,000 
92,146 


7,354 
3,930 
420 


4,964 
2,698 


663,936 
113,054 
108,657 
1,666,598 


2,502,240 
10,967 
116,265 
127,232 
2,679,472 
874,000 
11,557 
2,800 
1,500 
3,527 


3,247 
1,981 
603 


86,600 
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Table 1.—Republic of South Africa: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1 1970 » 
NONMETALS 
Asbestos: 
r ³o·mſ e ise mE C 88,225 89,949 97,880 
õÄÄöÄ;yʃt:!ä ² Sd yd Aa ILE Ae eoa 88,692 43,555 52,801 
ede 8 109, 583 124, 670 137, 235 
/r... a pl et diede 8 296,850 258,174 287,416 
FFII ³Ü¹—wo— %r ˙ é a a a eee 519 ; 
Cement. oca cine ⁰ 88 thousand tons. . 4,410 4,987 5,751 
Clays 
P ]³ii.....C0ͥͥ5t!kü᷑öĩ5 le UA SUAE pii 12,652 14,504 16,708 
ĩ]⁰Ü] T8 179, 590 220, 011 228, 869 
Kliht--— a ee ERE mt 8 196,612 196,626 301, 864 
nn oo ouod . EL Ssdes edi 215 1,130 1,554 
OE ENESE O ocio A EL . CE 82,711 33, 160 36,896 
Corundum, natural............ 22-22-2222 „„ 256 229 247 
Diamond 
Göm Oooo ĩð ß ĩͤ Si thousand carats __ 8,399 3,612 3,702 
eine,, ß . m Sec cr do 4,034 4,251 4,410 
77ͤõĩ˙ö˙%t.̃9U0' Ü. ] AA do 7,488 7,863 8,112 
e, ß ß LA M LL Lr ci 624 514 848 
Welds par -ecne e cho oie sn ec eee ences 19,888 22,086 18,896 
Fertilizer materials: 
Crude, natural, phosphate rock, beneficiated .. thousand tons 1,565 1,679 1,685 
Manufactured: 
Phosphatie. uou slc:20dedbe:tecrebuesuieaee do.... 911 e 950 NA 
Pts crier DOG eei do 900 e 900 NA 
Fluorspar: 
Acid grade ß . Bese 40,524 55,728 71,199 
Ceramic grade 2,896 4,508 5,257 
Metallurgical grade 65,140 90,045 96,538 
Totals. i dí le ete ed alf ⁵ĩð SE 108,560 150,276 172,994 
Gem stones, semiprecious: 
Emerald crystals kilograms. _ 928 1,382 1,500 
Tigers eye t -o a a et le eE 148 68 1,045 
el. Dis a a we ee es hep le re eat es 728 459 699 
Ypsum, crude- ccssar renon Sa ee en etes Eee 816,050 859,421 410,101 
Kyanite and related materials: 
Andalus ite 22, 444 42,449 42,522 
Sillimanite..... ....... LLL LL LLL LL LLL LL LL Ls LL LLL LLL 33,195 28,297 31,916 
Lime 4 on ↄ ↄ 8 thousand tons 1, 065 988 1,079 
Lithium minerals (spodumene).................-......-.....-.- 86 35 9 
Mignecite GPdes. cres % ecu MEI ae 8 59,797 48,121 84,254 
ica: 
Sheet LLL LL LLL LLL LLL 22222222 kilograms. . 9,247 99,894 10,608 
WV BG ERROR ⁰¹w ⁰ ⁰ ..... 8 7,918 n , 651 
Pigments, natural, mineral 
P ou uere Bs ᷓ 1 es rei. i 8,078 2,331 2,474 
%% ]³ÄVs; yer ad cet yddvd y ee le 816 1,180 999 
Pyrite: 
Gross weight: 
Cupriferous__________.__-_____-_-._--__.------------- 116,792 248,807 260,027 
Noncupriferou ss 587, 564 589, 024 607,851 
Tobtalac rod ee LA ea DA tee ß a 104,856 837,831 867, 878 
Sulfur content: 
Cupriferous °._________________-_._____-___-_--__- ee 46,700 99, 400 104,000 
Noncupriferous 235, 000 235, 600 248, 200 
J//ͥͥĩ...... AE UE 281,700 335, 000 847 ,200 
Quartz, quartzite, glass sand_________________________-_-____---_- 455,931 496,148 542, 598 
ee IE aen a ĩðͤſ / DEMENS TRE NTN ei NIS EORR DAP 841,642 377, 987 420, 060 
% ⁰ð⁵•˙vbw-w ]·˙ tt. 5, 559 9,4 : 
Stone, sand and gravel, n.e.s.: 
Dimension stone, mar ble 18,852 22,806 14,029 
Crushed and broken: 
Limestone kak. ö thousand tons 11, 004 10, 465 11,519 
JJ%öĩõĩÜ1¹V˙ ³ do 246 252 358 
Sulfur, elemental byproduct ¢____________________-_-.__-------_- 6,000 12,000 12,000 
Tale and related materials: 
Pyrophyllite (wonderstonegꝛ 2 2L LLL LLL l lll 5,094 4,706 4,821 
gy een a ye SISTI a INFE a ĩͤ v OHNE 9,052 8,818 7,568 
ell 110, 180 128, 987 121, 896 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 19691 1970 v 
MINERAL FUELS AND RELATED MATERIALS 

Carbon black „„ 32,000 82,000 26,200 

Coal: 
Anthracite... 2 222222222 c ccc ll eee thousand tons 1,365 1,541 1,678 
Bituminous << 222-22 cee 2262 8 do 50,289 51,211 52, 934 
1CJJJö§Üà—5ꝗꝙ] ͤ 5· O1. ]³ꝛ 1 d LE AE do 51, 654 52,752 54,612 

Coke: 
Oven and beehivennk ee do.... 3,200 3,400 8,600 
Gashouse, low and medium temperature do.... 106 e 100 e 100 

Petroleum refinery products: 
asoline.......................- thousand 42-gallon barrels. . 15,691 17,265 19,962 
/n i a ae le eZ eens 0...- 53 584 792 
Kerosine -cser ¹ ] ] ũ öff. ]⅛» . ee eee bt a eS do- 947 1,114 2,266 
Distillate fuel ol“dè¼.,¶»,»d „ do.... 12,758 13,177 14,551 
Residual fuel oil... 2222222222222 22222222... do.... 15,652 13,992 13,975 
MOP CATS a i t eS k- k 8 do 559 662 782 
//öõõĩõĩ·.iC(Gü0 ⁵ ðxr d ñð . y y RR TPIER VERRE do- 1,827 2,208 3,154 
Refinery fuel and losses do.... 2,888 4,661 5,181 
õĩ Ü·⁰ ¹ð¹¹i¹¹ ͥ ͥ mV ĩꝛ 8 do 50, 805 53, 669 60, 663 
e Estimate. P Preliminary. r Revised. NA Not available. 


1 A number of 1969 figures differ slightly from those reported in the previous edition of the Minerals Yearbook 
owing to the change in units used in reporting from English (chiefly short tons) to metric. Data presented here 
are for the most pe exactly as reported in the South African source during 1970 in metric units, rather than 

r 


being conv erted 
2 Tantalum is the dominant component. 


om English units to metric units as was necessary in past editions of the Minerals Yearbook. 


3 Decorative material resulting from oxidation and silicification of crocidolite. 


* Local sales plus exports. 
Rock containing up to 98 percent silica. 


TRADE 


According to South African Department 
of Mines statistics, exports of crude min- 
eral commodities were valued at $545 mil- 
lion in 1970, compared with $436 million 
in 1969. In addition, gold sales totaled 
$1,162.5 million, silver $6.4 million, and 
diamond $105.7 million. Export sales were 
increased for most mineral commodities. 
The most notable increases, in terms of 
value, were in antimony, copper, iron ore, 
manganese, nickel, tin concentrate, vana- 
dium pentoxide and slag, asbestos, clays, 
fluorspar, and coal. Although sales of plati- 
num were not reported, earnings appar- 
ently were increased substantially for this 
commodity. 


Exports of steel to neighboring territo- 
ries and overseas markets amounted to $42 
million, but imports to meet an unprece- 
dented domestic demand required almost 
as much in foreign exchange. Ferroalloy 
exports earned $49 million, and stainless 
steel, $14 million. In midyear, the price of 
steel was increased by an average of $14 
per ton, or 1l percent; an import levy of 
$2.80 per ton was introduced in September 


to cover the cost of imported steel. Except 
for aluminum, nonferrous metal prices 
declined. At yearend, the price for electro- 
lytic copper was 36 percent below that at 
the first of the year. 


Principal U.S. imports of mineral com- 
modities from South Africa, in order of 
value, were diamond, unwrought copper, 
metallic ores, asbestos, and ferroalloys. 


Table 2.—Republic of South Africa: 
Mineral products trade 


(Million dollars) 


Exports Imports 
Products m uU cd mer TR RR 
1969 1970 1969 1970 
Ores and minerals 287 327 194 202 
Chemical and associated 
industries 74 82 186 225 
Products of stone, 
plaster, cement, 
asbestos, mica, 
ceramic, glass 10 12 38 41 
Gem stones, precious 
metals, jewelry, coin... 377 308 27 25 
Base metals and prod- 
( 8 349 367 191 281 
Total oieee 1,097 1,096 636 774 


Table 3.—Republic of South Africa: 


MINERALS YEARBOOK, 1970 


Exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Oxide and hydroxide...................... 39 44 United Kingdom 42. 
Metal including alloys: 
jöô§·Ü˙ AA ĩ⁵ 2,205 1,930 West Germany 946; Italy 205; 
United Kingdom 150. 
Une rougnt and semimanufact ures 1, 877 2,224 4 
Antimony ore and concentrate 25, 342 80,960 United Kingdom 15, 898; United 
States 8, 778. 
Arsenic, oxides and acids 1,095 188 NA. 
Chromium: 
Chromtrtteeẽ⸗ 816,677 995,283 United States 368,784; Japan 
154,179; West Germany 
137,482. 
Oxide and hydrox ide 31 27 A 
Copper: 
Ore and concentrate 10,418 14,446 x iv 3 United Kingdom 
C//ööĩÜͤ“C y ⁊è .. nou di b 55 38 All to Belgium. 
Metal including alloys: 
G »;%Ü1Cbæ E k 8 561 109 West Germany 65. 
Unwrought: 
Blister and other unrefined 2. 2422h: 73,697 60,457 United States 24,091; Japan 
Refined( U —U 2.2.2.2. ----- 68, 965 58,091 West Germany 35,948; United 
Kingdom 20,481. 
Master alloys. ................-.- 214 12 NA. | 
imanufactures...............- 8,661 8,064 United States 532; West Germany 
853; United Kingdom 214. 
Gold unworked or partly worked 
troy ounces 970 1,487 NA. 
Iron and steel: 
Ore and concentrate 2 thousand tons 4,476 4,739 Japan a ag Netherlands 82; 
aly 53. 
Bosse e B oie 191 1,852 A. 
etal; 
SCOPRI LS no ⁵⅛˙ fee ee eie oe 8,150 9,277 Japan ack Netherlands 410; 
rae ` 
Pig itoh- oun a 829,503 611,785 Ape 584,251; Argentina 23,137. 
Sponge iron, powder and shot 174 166 N 
5 c 8 925 1,788 Italy 1, 626. 
erroalloys: 
Ferromanganese...............-.- 129,612 253,965 United States 156,510; United 
Fordom 84,909; Canada 
Ferrochro nme 75,905 107,472 United States 32,181; West 
Germany 21, 928; Canada 
17,715. 
Ferrosilicon.....................- 16,883 12,918 Australia 4,676; United States 
1,657; West Germany 1,408. 
Other- aoaaa 2,196 15,105 Norway 5,080; Netherlands 4,179; 
Canada 2,083. 
Ingots and other primary forms 15,996 71,481 Brazil 38,628; Italy 12,814; 
Japan 5,539. 
Semimanufactures: 
Bars and rods... .........- 29,310 44,262 NA. 
Angles, shapes and sections 26,669 55,002 NA. 
Plate and sheet 142,141 201,124 NA. 
Hoop and strip..................- ,807 2,887 NA. 
Rails and accessories. 38,316 84,588 NA. 
OVE ot rr ⁰ʒ mw LE LAE 7,420 8,040 NA. 
Tubes, pipes, and fitting 25, 952 20, 564 NA. 
Castings and for gings 72 790 NA. 
/öÜà¹ẽ2 A ĩ m 273,344 367,252 
Lead: 2 
Concentrate: 
lesd 2:1 ls ee ce t cnt euer 2 Eta 1,505 All to pan 
Lead, vanadiu mn 6,514 1,139 All to West Germany. 
G oL noe e ] -m mm A te eee 82 126 NA. 
Metal including alloys: 
Unw rough 48, 905 54,544 Italy 14, 036; United States 12,058; 
United Kingdom 12,032. 
Semimanufacture s 234 158 NA. 
Magnesium including alloys: 
q) ³ĩV-dA⁰¹ A RENE RR REED 88 53 NA. 
Unwrought and semimanufactures 2 


See footnotes at end of table. 
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Exports of mineral commodities 1 —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Manganese: 
re and concentrate thousand tons 


Matte, speiss, and similar materialas 
no including alloys: 
ra 


Semimanufactures. |... s 
Platinum group including alloys, all forms 
thousand troy ounces... 


Silver: 
Ore and concentrate value, thousands. . 
Waste and sweepings. . ......troy ounces 5. . 


Metal including alloys 
thousand troy ounces 5. . 


Tin: 
Ore and concentrate long tons 
Metal including alloys 
PO ee do.... 
Unwrought and 6 
98 


Titanium, oxideded . 
Tungsten: 
Ore and concentrate 


Metal including alloys, all form 
Vanadium, pentoxide (fused) -n... 
Zinc: 

Ore and concentrate 2 


Metal including alloys: 
Scrap, dust and powder 
Unwrought and semimanufactures 
Other: 
Ore and concentrate of: 
Molybdenum, tantalum, titanium, 
vanadium, and zirconium............ 


Nonferrous metals n.e.s. 


Ash and residue containing nonferrous 
metals... - h . 


Waste and sweepings of precious metals 


troy ounces. . 

Metal including alloys: 
Alkali, and alkaline earth.............. 
Base metals n.e.s_______.._....__----- 


NONMETALS 


Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, eta 
Grinding and polishing wheels and stones 
Asbestos. | . tn tem sess ecu 


See footnotes at end of table. 


1968 


67 

15 
3,701 
36,385 
217 


83 
r 36 


190 
2,850 


538 


200 


258 , 744 


144 
60, 054 
7 


1969 


344 


278, 308 


222 
55,750 
342 


Principal destinations, 1969 


Netherlands 592; Japan 517; 
France 280. 


NA. 
Canada 2,144; Sweden 1,556; 
pem Kingdom 1,492. 


NA. 
NA. 


United Kingdom 47. 
est Germany 1,593; United 
States 1,387. 

NA. 


NA. 


United Kingdom 2,987. 


United Kingdom 3,713; United 
States 105. 


United Kingdom 1,302; Nether- 
lands 1,048. 


NA. 
Israel 265; United Kingdom 258. 


West Germany 30; United 
Kingdom 10. 
West 202 Wes 
gapan 1,202; West Germany 
; Belgium 852. 


United Kingdom 27,384; West 
Germany 15,608; Belgium 
12,612. 

NA. 


NA. 
NA. 


West Germany 4,887; United 
States 529. 

United States 1,140; United 
Kingdom 925; Netherlands 707. 


"e Germany 322; Netherlands 
United Kingdom 1,406. 


NA. 
United Kingdom 157; United 
States 34. 


NA. 
United Kingdom 59; Australia 20. 
United Kingdom 65, 693; Japan 

He ,492; United States 26, 384. 


NA. 
NA. 
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Table 3.—Republic of South Africa: Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS— Continued 


Clays and products: 
Crude n.e.s.: 
Andalusite, Kyanite and sillimanite 


Nonrefractory 8 
Diamond: 
Gem unworked and worked 
thousand carats.. 


Manufactured do 
Diatom ite 
FP /// ͥ -ꝗöA ˙¹ A cceeeeuoees 


Fertilizer materials: 
Crude: 
Natural nitr ate 
Phosphate rock 
G§ö;’êʃ ³ ⁰ mmꝛ0:;˙;7¾! ::.... 


Nitrogenounn s 
Phosphati c 
Pete. cras is 


Graphite, natural............. 2... 22... ..- 
Gypsum and plasters------------------------- 


Mica: 
Crude including splittings and waste 
Worked including agglomerated splittings 

value, thousands. . 
Pigments, mineral: 
Natural, erudde. c.l... 


diamond: 
Precious thousand carats.. 
Semipreciounn s kilograms. . 
Ü ³ ³ EEEE NE EE std aue 8 
Sodium and potassium compounds, n.e.s.: 
Caustic soda 


Caustic potash. ..-..---------------------- 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


Sla tü ecann eee re 

Worked including slate. .............. 

Dolomite, chiefly refractory grade 

Gravel and crushed rok˖d 

Limestone except dimension 

ties and quartzi te 

and excluding metal bearing 
Sulfur: 


Other than colloidaaaaaalnn 
Ged. a Eun 

Sulfur dioxide 
Sulfuric acid 
Talc and steatite 
Vermiculite 


See footnotes at end of table. 


1968 


39, 548 
170,050 


29,804 
r 3,686 


44 
16,608 
8,380 
2,845 


r 10,619 
$24 
2,047 
244 
2,615 
334, 007 
42, 508 


174 
19 


2.832 
174,279 


122 
149 
11.037 
1,121 
7,747 
1,352 
2,051 


0 
96,208 


1969 


53,065 
200,059 
26,825 
1,245 
3,690 
9,327 
4,443 
85 
17,429 


2 
209 
1,684 


124 , 729 
5,826 
1 


64 
18,908 
8,940 
1,698 
11,058 
$27 
1,380 
217 
2,714 
278 ,296 
39,300 


38 
106 


2,007 
234,487 


Principal destinations, 1969 


United Kingdom 21,340; Japan 
19,278; West Germany 6,850. 

West Germany 67,204; Japan 
49,784; Netherlands 30, 335. 

NA. 

NA. 

United Kingdom 3, 275. 

vs Kingdom 8,548; Ireland 

Mainly to Ireland. 

NA 


West Germany 4,871; United 
Kingdom 2,387; Italy 2,165. 


NA. 
West Germany 610; Belgium 500. 


NA. 
NA. 


NA. 
Mainly to United Kingdom. 
NA 


Japan 64,952; United States 
s 14438; Italy 8,146. 


NA. 

NA. 

United Kingdom 149. 
Norway 357. 

United States $22. 
United Kingdom 1,158. 
NA. 


en 2,647; United States 
West Germany 98,820; Japan 
67,322. 


NA. 
NA. 


United States 1,616. 

France 50,200; West Germany 
88,805; Japan 86,763. 

NA. 

NA. 

NA. 

United Kingdom 302. 

NA. 

Netherlands 792; France 110. 

NA. 


Sweden 5. 
United Kingdom 24,798; Italy 
24,513; West Germany 18,560. 
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Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS— Continued 
Nonmetals n.e.s.: 
dll... 8 3,941 
Slag, dross, and similar waste, not metal 
ring: 
From iron and steel manufacture 14, 638 
Slag and ash, n. e. s Sd 
Building materials of asphalt, asbestos, and 
fiber cement and unfired nonmetals 
IJJ7J777ößö ⅛ð v ĩ ee UE 7,593 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................. 63 
Carbon black and gas carbon 1,803 
Coal and briquets: 
Aüfhfaeiiie ; 626, 921 
«ͤ;—wꝓ1ñ:ꝑ 1 AAA DR e M S 607,714 
Coke and semicoke. ` -.----------------------- 31,866 
Gas, hydrocarbon, natural and manufactured 3,065 
Petroleum refinery products: 
Gasoline, motor. thousand 42-gallon barrels. . r 584 
Kerosine and jet fuel do r 567 
Distillate fuel olill“wU“ rl. do 2,048 
Residual fuel oil...................- do 21,010 
Lubricants (including grease). )) do.... 418 
Mineral jelly and wax............... do.... 93 
Other: 
Nonlubricating oils____..._.___- do.... 6 
Pitch. 2.2035 s ese Soe sk ee I 
Bitumen and other residues 
thousand 42-gallon barrels. . 63 
Bituminous mixtures, n.e.s. 
thousand 42-gallon barrels. . 32 
Tar distilled from coal, from lignite or from 
peat, and other mineral tar 6,423 


1969 


8,326 


16,224 
35 


8,469 


7,160 
2,260 
825,250 


573,254 


40 
6,557 


Principal destinations, 1969 


Netherlands 8,161; Japan 2,836. 


United States 10,190; West 
" ey 3,701. 


United Kingdom 583; United 
States 401; Ecuador 149. 


NA. 
NA. 


Japan 305,982; Italy 234,054; 
est peer 74,484. 

France 11,601; Spain 8,844; 
Portugal 5,302. 

NA. 

NA. 

Sea stores 6. 

Sea stores 451. 

Sea stores 1,088. 

Sea stores 18,410. 

NA 


United States 41; Netherlands 20; 
West Germany 11. 


NA. 
NA. 


NA. 
NA. 
NA. 


r Revised. NA Not available. 


1 Source: Foreign Trade Statistics. V. I, 1969, compiled by the Department of Customs and Excise, and in- 


cludes Botswana, Lesotho, Swaziland, and the Territory of South- 


est Africa. 


2 Partially or wholly from Botswana, Lesotho Swaziland, or South-West Africa. 
3 Industrial gold only, excluding large quantities of monetary gold not reported officially in trade statistics. 
4 Ores of silver included in ores and concentrates of nonferrous metals n.e.s. 


5 Includes platinum. 
6 See lead for concentrate. 
7 Less than V unit. 


8 Excluding material reported in original source in square yards. 


1969 


16,514 
1,368 


41,191 
6,878 
18 

206 
32,977 
181 

15 
9,392 
26 
2,727 
2.932 


11,825 


2 
18,510 


67,251 
5,411 


5,066 
10,187 


36 , 784 
2,720 


149,024 


Imports of mineral commodities 1 


Principal sources, 1969 


United States 5,670; West 
Germany 52. 

United Kingdom 833; United 
States 364. 


Mr. 86,017; United States 

United States 1,450; Canada 
1,289; United Kingdom 906. 

NA. 

France 205. 

NA. 

NA. 

Canada 9; United Kingdom 5. 

NA. 

NA: 

United Kingdom 897; Italy 375; 
West Germany 32 3. 

United Kingdom 6,907; West 
Germany 3,889. 

NA. 

NA. 


Sweden 1,489; West Germa armany 
1,268; United Kingdom 1,160. 


NA. 

NA. 

1155 25,982; United Kingdom 

ted Kingdom 2, 002; Japan 

United Kingdom 437. 

Belgium 3,629; United Kingdom 
2,515; West Germany 1,860. 

J € 18 971; United Kingdom 


3; West Germany 4,510. 
United Kingdom 1,058; Australia 


NA. 
NA. 


Australia 1,007; New Zealand 442. 
NA. 

NA. 

Norway 305; United States 80. 


NA. 

United Kingdom 1,994. 

Mexico 316; Spain 295; United 
Kingdom 189. 

Austria 4; United States 3. 


NA. 
United Kingdom 241. 
United Kingdom 4,801. 
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Table 4.—Republic of South Africa: 
(Metric tons unless otherwise specified) 
Commodity 1968 
METALS 

Aluminum: 

Bauxite oe oe d Bee ee 12 ,252 

Oxide and hydroxide.....................- 918 

Metal including alloys: 

fü uou eee ee 132 
Unwrought. ......................-..- 24,208 
Semimanufactures 8, 575 

Arsenic: 
Oxides and acidᷓ8b zg 40 
%. NA 
Chromium: 
Gomes 23, 109 
Oxide and hydrox ide 107 
Cobalt, oxide and hydrox ide 14 
Copper: 
Ore and concentrate 59,088 
Metal including alloys: 
Scrap- 2 occ c cms a LE C EE 124 
Unwrought. ........................- r 10,390 
Semimanufacture s 627 
Gold unworked or partly worked_._troy ounces.. 28,688 
Iron and steel: 
Ore and concentrate 119 
Metal: 
%%%! 8 18,689 
Pig iron, ferroalloys, and similar 
materials 157,398 
Steel ingots and other primary forms 82,824 
Semimanufactures: 
ree ih TOUB---— ˙ 18 , 996 
papas, and sections 1,617 
Plate * sheer 106,835 
Hoop and stri dd 4,128 
Rails and accessories. 18,818 
Wire and wire roll 11,151 
Tubes, pipes, and fittings.......... 90,715 
Castings and forgings, rough........ 4,879 
77öͤX ͤ k rc rci 253, 199 
Lead: 
Ore and eoncentr ate 1 
M ³˙W¹¹¹iiAA.⁴. ⁰ 6m md DuC ori 113 
Metal including alloys: 

))öCö˙Ü˙Ü⁊ iñ «j⅛Üi 5. 4,888 
Unwrou ght 14,274 
Semimanufact ure s 2, 785 

1 including 10 all forms 229 
n 
re and concentrate 389 
G §;ðÜ³ÜLõ(? ſ ²ßßß mm 88 1, 536 
Mercurr .................... 76-pound flasks.. 1.233 
Molybdenum including alloys, all forms 12 
Nickel: 
Ore and concentrate = 
Metal including alloys, all forme 474 
Platinum group including alloys, all forms 
troy ounces... 6,668 
Silver: 
Waste and sweepings............... do 782 
Metal including allo yes do.... 224,191 


See footnotes at end of table. 


United Kingdom 65,602; Switzer- 
lano 39 932; West Germany 
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Table 4.—Republic of South Africa: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Tin: 
Ore and concentrate long tons 85 98 United States 28. 
OXIde8. ooo ⁰ iie do.... 19 28 United Kingdom 13; West 
Germany 6. 
Metal: 
Sla D uocat LRL LE do.... (3) 13 NA. 
Unwrought and semimanufactures 
do.... 394 466 United Kingdom 92. 
Titanium (ilmenite): 
re and concentrate (4) 25 NA. 
OSA OI c ũ ⁵ „.. esee ER 409 688 West Germany 486; United 
Kingdom 102. 
Tungsten: 
Ore and concentrate 292 285 Australia 33; Portugal 21; 
Argentina 10. 
2i Metal including alloys, all form 87 41 United Kingdom 7; France 2. 
inc: 
Ore and concentrate 24,018 2 NA. 
G%0%%—§Ü—0 A sd 271 216 West Germany 104; United 
Kingdom 66. 
Metal including alloys: 
crap including powder and dust 1,339 1,692 Australia 694; United States 162. 
Unwroughgltetrr 38, 904 8, 516 n 1,774; United Kingdom 
Semimanufacturees 1,693 227 NA. 
Zirconium ore and concentrate (4) 547 Australia 531. 
Other: 
Ore and concentrate of: 
Molybdenum, tantalum, and vanadium. . 5 851 91 United States 43; Canada 39. 
Other base metals n.e.8................ 2,196 2,077 Australia 2,017. 
Ash and residue containing nonferrous 
(ati lflf§ ³˙¹ ⁰ M r 3,433 2,195 lbs Germany 1,140; Australia 
Oxides, hydroxides and peroxides of 
metals n. e. aas 506 244 United States 142; West 
Germany 56. 
Metals including alloys, all forms: 
Metalloids 322 361 m 
Silicon and tellurium................... (2) 231 France 80; Italy 45. 
Alkali, alkaline earth and rare earth... 14 250 NA. 
Pyrophoric alloy 12 8 West Germany 4; United States 1. 
Base metals including alloys, all forms 
N.@.6 26's ones sass d eons se 386 $361 United Kingdom 100; Belgium 52. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, ete 4,781 2,749 NA. 
Grinding and polishing wheels and stones 264 449 United Kingdom 186; West 
Germany 125. 
Asbesto jo ee eee wee See eee teeter 13, 127 15, 398 a 
BaritB-- ⁰Ü˙ümA he ieee 8 3,573 4,827 West Germany 1,166; Italy 1,055. 
Boron materials: 
Crude natural bora tes 651 775 All from United States. 
Oxide and acid..........................- 410 554 United States 527. 
FCCFFPTE ]5·˙ð—ðä. (-m 9—mmw!.!.. LC 88 41,886 71,227 United Kingdom 8,199; Japan 
7,207; West Germany 1,508. 
BrOMiN@ e oe en NA 21 NA. 
Chalk. eas ese eee ee LM LEE 3,754 4,615 ai 3,789; United Kingdom 
530. 
Clays and products: 
Crude and refractory minerals 12,298 10,728 United Kingdom 5,188; United 
States 4,157. 
Products: 
Refractor yy 13, 166 14,023 West Germany 4,930; United 
Kingdom 3,775; Japan 2,000. 
Nonrefractor // r 4, 503 9,044 NA. 
Cryolite and chio lite 60 55 NA. 
Diamond: 
e ß ee ieee carats.. 91, 753 55,181 United Kingdom 47, 629. 
Industrial thousand carats.. 3,618 8,081 0 Kingdom 1, 717; Ireland 
Diatomite and other infusorial earths. ss 3, 884 4,112 United States 3,286. 
Feldspar, leucite, and nepheline syen ite 163 118 NA. 


See footnotes at end of table. 
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Table 4.—Republic of South Africa: 
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Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


1969 


Principal sources, 1969 


NONMETALS—Continued 


Commodity 1968 
Fertilizer materials: 
Crude: 
Nitrogenouus 1,453 
Phoephst ie 77,17 
Pell ? 137,462 
e ß a eee eSes 108 
Manufactured: 
Nitrogenou⸗s 8,548 
Phosphatic: 
homas (basic) s lag.. 16, 007 
ie oasis uc cene eee 1,100 
Potassic__._._.._.---_-_--_._-_---..-- 34,847 
Other including mixed. ............... r 32 
Graphite, natural_................-.----...--- 492 
G sum and plaster 5,447 
Lit ium minerals not further described 205 
| tT 
MAMA... 8 79,247 
ica: 
Crude including splittings and waste 147 


Worked including agglomerated splittings. ___7 $486,000 
Pigments, mineral: 


Natural, erude 635 
Iron oxides processed 2,668 
Precious and semiprecious gem stones, except 
diamond. ................- value, thousands. . $842 
e cssc wep owe EM EG Rn 8,576 
Bal Geese tee ⁵ꝛð ³¾ͤ y md ee eB ied 1,982 
Sodium and potassium compounds, n.e.s.: 
Caustic s0da............. 2 eee 10,514 
Caustic potash.__..............--...--.-- 633 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous.......... .- LL 2l. .2 2... 982 
/// 6-0: 2.2.2 cues 8 
MOrked.. concu ene aBa Oi a 498 
Dole 1. 260 
Gravel and crushed stone 70, 794 
Limestone... ð ð et 8 7,823 
uartz and quartzite. ........ 222 cc... 14 
and excluding metal bearing 243 
ur: 
Elemental: 
Other than colloidal...... ...........- 222,007 
Colloidal...........................- 399 
Sulfur dioxidedz·. ee 19 
Sulfuric aciiſ⁊ſWWckcck k. 6,440 
Tale and steatite. |... 222 2c 22 cL cl Lee 2,100 
Other nonmetals n.e.s.: 
LI M PE" 595 
Slag, dross, and similar waste, not metal 
bearing: 
From iron and steel manufacture 80,156 
Slag and ash n. es 67 
Oxides and hydroxides of magnesium, 
strontium and barium.................-- 141 
Iodine and fluorine. .....................- 923 
Building materials of asphalt, asbestos 
and fiber cement, an unfired nonmetals 
/öůͥͥõĩõĩ%ĩ˙tð:7ũ-C,1ꝶ;Zi sx 8 72,652 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................. 8,824 
Carbon and carbon blace ck 5,886 
Coal including briquets, all grades 20,993 
Coke and semicokci: LLL LLL. c. 6,210 
Gas, hydrocarbon, natural..................-.- 352 
Hydrogen and rare gases 29 
)))ͤÜ :: AA eae 52 


See footnotes at end of table. 


1. 583 
2 


126,212 


459 
3, 586 
19,123 


214 
27,792 


10,710 
577 


180 
12 


1,582 
10,428 
4,221 


19,083 
7,409 
558 


78 
228 


Net Germany 1,170. 

West Germany 68,598; Canada 
25,858; Spain 16,012. 

NA. 

United Kingdom 1,264; Italy 300. 

All from Belgium. 

Spain 18,581; West Germany 


West Germany 120; United 
States 73. 

West Germany 4,629. 

NA. 


NA. 
NA. 


United Kingdom 33. 
United Kingdom 57. 


Austria 144; 1 5 127. 
West Germany 1 83 


Netherlands 7,418; United 
Kingdom 1,726. 
Belgium 157; "West Germany 150. 


Italy 992. 

NA. 

Portugal 558; Italy 516. 

NA. 

NA. 

Italy 152. 

NA. 

United States 97. 

Canada 98,474; United States 
40,942. 

West Germany 229. 

NA. 

NA. 

Italy 1,057; Republic of Korea 373. 

Australia 305; United States 218. 

Canada 24,130. 

United States 32. 


United Kingdom 89; United 
States 29. 


Austria 482; United Kingdom 4384. 
o States 4,801; Netherlands 


United States 2,008; Australia 
688; Canada 502. 

NA. 

NA. 

West Germany 27; United States 


NA. 


THE MINERAL INDUSTRY OF THE REPUBLIC OF SOUTH AFRICA 


673 


Table 4.—Republic of South Africa: Imports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS— Continued 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 54, 693 56,410 NA. 
Refinery products: 
Gasoline, motor ---------------- do.... 75,622 4,524 arr wae 37; United Kingdom 
Kerosine (including jet fuel) and 
white spirit do 783,627 3,636 N PAS 105; United States 
Distillate fuel oll!!! do- 3,312 3,777 United Kingdom 313; Portugal 31. 
idual fuel oil! do.... 6,935 6,091 United Kingdom 8. 
Lubricants (including grease). . do... 11,174 924 Netherlands Antilles 227; 
United States 221; United 
Kingdom 197. 
Jelly and wa do.... 189 186 United States 78; West Germany 
49; Japan 23. 
Other: 
Nonlubricating oils n.e.s___..do___-_ 3,109 6,605 bir nis States 159; Netherlands 
14. 
Pitten 42-gallon barrels. . 9,834 2,547 United Kingdom 2,079. 
Pitch coke.................- do.... 138 193 NA. 
Petroleum coke... ........- do.... 29,607 33,270 All from United States. 
Bitumen and other residues. .do.... 23,295 31,101 United States 19,974; Nether- 
lands 8,969. 
Bituminous mixtures n.e.s. do 2,436 9,054 United States 2,145. 
Mineral tar and other coal-, petroleum- or gas- 
derived crude chemicals 
thousand 42-gallon barrels... 377 268 United States 150; Netherlands 


Antilles 29; United Kingdom 10. 


r Revised. NA Not available. 


1Source: Foreign Trade Statistics. V. I, 1969, compiled by the 
cludes Botswana, Lesotho, Swaziland, and the Territory of South 


Department of Customs and Excise, and in- 
-West Africa. 


2 Metallic arsenic, phosphorus, selenium, silicon and tellurium grouped as metalloids, n.e.s. in 1968; arsenic 


reported separately in 1969 and the combined total of silicon and tellurium also reported separately in 1969; 
apparently no phosphorus or selenium was imported in 1969. 

3 Less than H unit. 

Included in other ores and concentrates of base metals, n.e.s. 

5 Includes titanium and zirconium. 

6 Includes some manufactures not separable from unwrought and semimanufactures in source. 

7 Value—Qquantity not reported. 

8 Includes 7,600 metric tons of agricultural limestone. 

? Includes bromine. 
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Table 5.—Republic of South Africa: Major domestic mineral sales in 1970 1 


Commodity Thousand 
dollars 
METALS 
ChromilB.ee ud occ se Dist ³o¾ Le d cur ⁰ͥͥſꝗydddfff E ponte e eL eee EE 2,838 
J! ³· oc od ee ee mu e tm a E ED 58,638 
Ton ORB. cu cue Ut ⅛ͤ;Kſd D E ͥ⁰ yd C M IC E A 16,331 
Manganese OF. onn oe eel pate noter A 8 7,024 
Nick8l ue cau ] . E 6k... ꝛ fs mdr kr 8 21,450 
TI. i a ee Au ß. ß eee ee ee 2,256 
NONMETALS 
Andalusite and sillimanite. ..... 222 LaL ccc ccc ceca sce e esses eec eee ee 507 
D «²ꝛ«erꝛ˙¹¹¹] ⁰ͤm.ſ.. ͤͤ ͥ n MGG N ðV h ET 4,331 
e ß. ß ß ñ ß RGPERE 2, 136 
%§ê⁵ÜSſm ür ͥ ꝙyde1ͥeete ͥꝗqmm yd y DM LE 771 
IJ ⁵³⁵Ü!T̃——. ⅛˙ ¾õ5 W.. eee eee ce lee ecu e 605 
%%%%éͤ ³Ür¹ ⅛ ˙ / ²¹⁰·wwäq qↄq—ꝙꝓ—ÿqͥ] ͥe S O E A E S 1.491 
CC ⁰VV VX... ⁵ ]iy y y 12, 609 
Lime products, Dumb e o rah eere Pune ate D IEEE yt eee ee 11,015 
MaghoHte: —— a qom ³Aydddddd́⅛ͤ ⅛ð v mt EL NE 1.081 
Phosphate TOC oh ðirq PZ) g x 13, 786 
F /i ſ/ſſ/ſſ/ſdſ/ſſ/ ³ðWAeWA Ei raten 252 
cy ³·Ü¹ ¹ AAA ͥ ³ A ͥ ⁰˙ ⁰ A... ðx PCR 4,867 
Sieg ca d 0 c E So ee has nt ee 2,690 
I] C REDEEM ³ dd ͥ m;. S mts sf . ea fa 982 
Stone, dimension- TU T— :::: ser sdcsict cm mc Ee EE 16,919 
MINERAL FUELS AND RELATED MATERIALS 
COMI ue Lac nc CE E fkts 139, 554 
MISCELLANEOUS 

Other minerals- o ß. e . LM eed 41,027 
%% •⁴˙¹iſͤ ˙Üñß7??˙km AA t fa E 869,145 


1 Does not include gold, silver, and diamond, data on which are not available. 
? Includes silcrete, a rock containing up to 98 percent silica. 


io on oe of South Africa, Department of Mines, Quarterly Information Circular, October-December 
» Pp. 


Table 6.—Republic of South Africa: Major mineral exports in 1970 


Commodity Thousand 
dollars 
METALS 

Antimony concentrateeõeeeeI—knꝛrn««õõõ eee eee eee 20, 542 
E ĩ˙”—1»ꝛũũ % ee Seite ³ðſ ⁰¶T:: mts NU A E e 11,945 
/// he tabasco ates ⁰oÜ f cdm ð v 136,153 
%%ͤ—Üᷣĩ4d ⁵ dd OPE MEE 1,162,470 
TRON o] s: P ⁰ hy CL cac Lu y 24, 214 
Manganese niſſſſſſſ cewek eesecseckwcceedwuur es etek cee s adm ete 30,187 
lbid. PENNE an ara ena ] ⁰ͥ⁰ydt ⁵ y 8 16,110 

%% ↄ ꝙ ꝛ ff.. Du id DE ĩ A ĩͤ v 8 6, 
Tin concentreté- .. ddddddddddͥſ ⁰⁰yd y zie A: 4,651 

Vanadium: 
Pentoxide and ammonium vanadate. ______...___.__---___----__-_-.-_-- 8 13, 805 
§ ] ²¾ ] ³ꝛo¾²wm y ] ͤßmdkk ͥ mm; ⁰¶⁰ꝑꝗdd ß 13,279 
NONMETALS 
5 and silliman ite Lc LLL c DD LCD D DD ccc c eee 2,916 
nec Aa ee dd 44,064 
CON en a eae at pts acy ts pees CER y ESN 6,647 
Diamond). io ˙Vn:GůD ⁰ydd ¾ d hy Dee 105, 734 
FCC ĩ² ä T0 hAͥͥ⁰ ⁰ͥ⁰ͥ ⁰ Li cL LL d Cie dm E EL LE 586 
Dro ae p ß eee seeeeoo eee AENA 4,040 
Gem stones, semiprecioun ss 786 
Lime and limestoneeeeeeeeeeeeeeæʒeʒwꝓwkaęt inn 449 
ha ee a ase ee as es a ne ³ ³ d ³ 8 608 
Sall 5 N nC ÜÜ—0Ü2 dd (ym mm 8 260 
Stone, dimension- ⁰ ńeqꝛ½yñsñ]¶ ĩ⅛éĩé7˙¹U&m”“ſ(. . 8 7,320 
C ³˙³ miu ⁰ ¹ ꝛ·ꝛ*¾?E d y mx y 8 2,751 
Wonderstone (pyrophyllite) )))). ùi dd ca as sy eis St ae eke ten 503 
MINERAL FUELS AND RELATED MATERIALS 
1+ 3 DEMENS OA RR Pt at ON Ee rf MERLO T TEL ĩ ðV TUTE ED SR DEENA A OEA 14,335 
MISCELLANEOUS 

Other minerals 3... oo hts seo sce d EU E uoi ML 204,741 
OUR oc na n eh tn Shas bal mi os Sst ences sme ced ca cp etnias eee, 1,835,490 


1 Total value, including domestic sales, if any. 
2 Manly platinum and uranium. 


Source 5 of South Africa, Department of Mines. Quarterly Information Circular. October-December 
1970, pp. 90-51 
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COMMODITY REVIEW 


METALS 


Aluminum.—The 50,000-ton-per-year, $67 
million smelter works and more than 300 
dwellings of the Alusaf (Pty.) Ltd. alumi- 
num project at Richards Bay were com- 
pleted during 1970. Local personnel were 
being trained in aluminum casting tech- 
niques. April 1, 1971, was announced as 
the official opening date. The aluminum 
plant is the first stage of a $560 million 
program designed for the industrial de- 
velopment of the  Vryheid-Empangeni- 
Richards Bay region. Natal. Work on a 
$112-million rail link to Empangeni was 
underway. It appeared that primary alumi- 
num, produced at the Richards Bay plant, 
will cost 14 to 15 cents per pound more 
than the imported metal. Alumina will be 
imported from northern Australia. 

Early in the year, Alcan Aluminum of 
South Africa Ltd., the Republic's largest 
aluminum-processing company, decided to 
participate in the venture. Alcan sub- 
scribed for 1.05 million shares, at $1.40 
each, in Light Metals Investment Co., 
which holds a one-third interest in Alusaf. 
The Industrial Development Corp., which 
is controlled by the South African Govern- 
ment, sponsored the project and has a 37- 
percent interest. Alusuisse, the Swiss alumi- 
num company, and Rand Mines Ltd. also 
are participants.e 

Usco Aluminum Corp., a subsidiary of 
Union Steel Corp. of South Africa Ltd., 
was formed to establish a continuous cast- 
ing and fabricating installation at Richards 
Bay. The new plant will produce extruded 
products, high-pressure die castings, and 
vehicle components. Alcan reportedly was 
involved in a joint subsidiary with Usco 
for a 27,000-ton aluminum rod plant at 
Richards Bay and negotiated for a finan- 
cial interest in Usco's 12,500-ton wire and 
cable plant at Vereeniging.” 

Antimony.—Production of concentrate 
containing approximately 60-percent anti- 
mony, by Consolidated Murchison (Trans- 
vaal) Goldfields and Development Co. 
Ltd., the non-Communist world’s largest 
producer, was reduced slightly in 1970, 
owing to a falloff in world market demand 
and the resulting cutback in prices and 
production late in the year. Regardless of 
this reduced output, Consolidated Murchi- 
son completed its expansion program to 


enable a milling rate of 540,000 tons of ore 
per year and 35,000 tons of concentrates. A 
new crusher plant also was commissioned. 
Plans were made for possible future mill 
expansion to an annual capacity of 700,000 
tons of ore and 45,000 tons of concentrate. 
New mine development also was underway 
to expand ore output.8 


Chromium.—The ban on Rhodesian 
chromite continued to assist South African 
producers of chromite and chrome metal. 
Exports of chromite totaled 979,443 tons in 
1970, a 6.5-percent increase over 1969. 
Average 1970 prices were $5.60 per ton for 
fine ore and about $21 per ton for lump 
ore. 


Rand Mines Ltd. and Johannesburg 
Consolidated Investment Co. Ltd. (JCI) 
were considering ventures involving the 
large-scale production and export of pelle- 
tized chrome. According to company 
sources, the greater efficiency of chrome 
pellets in making ferrochrome would 
enhance the value of South Africa’s large 
reserves of low-grade chromite, which 
would be mined for the pelletizing process. 
JCI and other companies planned to 
develop large low-grade resources and open 
new chromite mines.9 


Copper.—During 1970, output of mine, 
smelter, and refined copper showed marked 
increases over 1969. Copper domestic sales 
and exports also increased substantially. 
Palabora Mining Co. Ltd., the leading pro- 
ducer in the country, reported copper sales 
of 91,271 tons (23.6 percent over 1969), a 
record income of $136 million from 
copper, and working profits of $81.5 mil- 
lion, despite a drop in the mine’s average 
head grade to 0.54-percent copper and 
higher labor and supply costs. 


Operations of O’okiep Copper Co. Ltd., 
the country’s only producer of blister 
copper, were again threatened by an acute 
water shortage. Because of a 3-year 
drought in Namaqualand, Northwest Cape 
Province, the dwindling water supply from 
the Buffels River for the Nababeep smelter 


3 Metal Bulletin. No. 5482, Mar. 18, 1970, p. 


™ Metal Bulletin. No. 5506, June 12, 1970, p. 19. 

8 Consolidated Murchison (Transvaal) Goldfields 
and Development Co. Ltd. 1970 Annual Report. 
Jan. 26, 1971, p. 3. 

? Engineering and Mining Journal. V. 171, No. 
11, November 1970, p. 358. 
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became a serious problem and may cause a 
reduction in smelter operations. Blister 
copper production in 1970 was about 
38,000 tons, all of which was exported. In 
order to maintain mine production of 3 
million tons of ore per year, two shafts 
were sunk to newly proved ore bodies. 
The company reported ore reserves of 31 
million tons averaging 1.6-percent copper. 


Messina (Transvaal) Development Co. 
Ltd. milled 1,051,000 tons of ore at 1.15- 
percent copper at Messina during the year, 
a marked increase over that of 1969. 
Recoverable copper totaled 10,830 tons. A 
target of 1,118,000 tons of throughput ore 
and 12,000 tons copper was established for 
the next financial year. As of September 
1970, ore reserves remained unchanged at 
4,976,000 tons, but grade declined slightly 
to 1.3l-percent copper. In November, 
Anglo-American Corp. subscribed for 1 
million shares in Messina, thereby acquir- 
ing slightly over 9 percent interest in the 
company and providing Messina with new 
capital for development projects. 


Development work continued on the $78 
million copper and zinc mine of Prieska 
Copper Mines (Pty) Ltd., a joint venture 
of Anglo-Transvaal Consolidated Invest- 
ment Co. Ltd. (Anglovaal), Middle Wit- 
watersrand, and United States Steel Corp., 
at Prieska in northwest Cape Province. 
United States Steel exercised an option to 
loan the group an additional $7.5 million 
and increase its equity to a 30-percent 
interest in the project. The deposit is a 
massive sulfide ore body, more than 2,000 
meters in strike length, 500 meters down 
dip, and an average of 9 to 10 meters 
thick. Reserves were estimated at 32 mil- 
lion tons of ore containing 1.75-percent 
copper.10 Other estimates indicated ore 
reserves as much as 47 million tons to a 
depth of 900 meters. An incline was 
started, using 20 rubber-tired scoop load- 
ers. A circular shaft, 5.5 meters in diame- 
ter and 210 meters deep, and a concentrat- 
ing plant were planned as part of a 6,000- 
to 7,000-ton-per-year initial operation. 
Presently, a copperzinc concentrate is 
shipped from a small concentrator. Full- 
scale production was scheduled for early 
1973. A second ore body, 4.5 kilometers 
from Vogelstruisbult, was under explora- 
tion, and a third possible ore body was 
discovered at Kenhardt, 110 kilometers 
northwest of Vogelstruisbult. A number of 


MINERALS YEARBOOK, 1970 


other major companies were prospecting in 
the district. 

Gold.—Mine production again showed 
an increase and attained a new record, 
valued well in excess of $1 billion. A total 
of 74.5 million tons of ore was milled 
during the year. Grade remained virtually 
unchanged, although lower at a number 
of mines, particularly in the Orange Free 
State. 

Fifteen mines, all of which are members 
of the Chamber of Mines, and five non- 
member mines received government assist- 
ance to enable them to continue opera- 
tions. This assistance totaled $22 million in 
1970. The subsidized mines produced gold 
valued at nearly $140 million during the 
year, roughly 12.5 percent of total gold 
revenues.11 

In April, the Government announced its 
decision to provide an $11 million loan 
(of $26.6 million requested) to Randfon- 
tein Estates Ltd. for development of a 
low-grade gold-uranium mine in the Rand- 
fontein area, West Rand, Transvaal. This 
was the first such loan granted for a new, 
marginal operation and enhanced the pos- 
sibility for further development of new 
mines in the future. 


Although earnings from gold increased 
over 1969, company profits were generally 
lower. Increased costs of labor and supplies 
adversely affected all the gold mines, plac- 
ing a number of the lower-grade producers 
in the submarginal category. Áccording to 
Chamber of Mines sources, working costs 
in the gold mines rose nearly $0.20 per ton 
milled. The growing scarcity of skilled 
white labor hurt the entire mining industry 
during 1970, particularly gold mining. 
Because gold was virtually a fixed-price 
commodity, gold mining companies had 
difficulty in competing with other mining 
and industrial sectors for skilled labor. 


The initial milling date at Consolidated 
Goldfields' East Driefontein mine was post- 
poned until 1972, following delays in 
dewatering the adjacent West Driefontein 
mine, which was seriously flooded in 1968. 
High pumping costs and increased over- 
head resulted in upward revision of East 
Driefontein capital costs to an estimated 
$98 million. The West Driefontein mine 


10 South African Mining and Engineering Jour- 
nal. V. 81, No. 40381, May 8, 1970, p. 957. 

11 yon Maltitz, A. A. Presidential Address, 81st 
Annual Meeting, Chamber of Mines of South 
Africa. Johannesburg, June 22, 1971. 
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Salient statistics of gold and uranium 


production by members of the Chamber of Mines, Transvaal and Orange Free State 


1969 1970 

Number of operating gold mines_-..__.-...-..-..-..-..---------.------.---- 48 47 
Ore milled AAV thousand short tons r 73,202 74,467 
Production of gold: 

Gross weigh thousand troy ounces... 30,892 $1,795 

Per ton of ore milled____.__-__-_-_-__-- „„ troy ounce... r 0.422 0.427 
Number of uranium-producing mines 8 10 
Ore treated for uranium recover thousand short tons. . r 12,937 13,976 
Production of uranium oxide (U 303): 

Gross weighngnntlt LLL LLL Ll LLL lll c2 Lll eee thousand pounds 7,958 8,238 

Fer ton ol ore s.... Sewer pee pace ese Rice pound.. r 0.62 0.59 
Average realized gold price per ounceeůuUU!UMU U „ 337.17 $36.18 
Premiums from private saleesʒq ³“ thousands $80,062 $36,753 
Working fono. old and uraniuů nn do.... $483,317 $427,076 
Taxes an ees payable to Government do.... $182,062 $184,292 
Net Sividende a SR SO sa SIAE fe ate ect EA A ² G at do $180,334 $184 , 846 
Average number of employees in service: 

Whites Mon NUPTIAE ¼ʃ˙w:m 39,660 38,845 

Nonwhites8----.. 2.22 Soe ee ee er AM eus ͥ⁰ ed E LA E 364,151 878,101 
Mine development, including shaft sinking. .......................... meters 934, 643 930, 600 
Ore reserves, pay able „„ thousand short tons.. 1 138, 699 139, 125 
Average grade of reserves-troy ounce per ton r 0.526 0.555 


Revised. 
1 Includes premiums from private sales. 


Source: Chamber of Mines of South Africa. Published by Union Corp., Ltd. Report and Accounts 1970. 


was returned to full production, although 
effects of the flooding accident were felt 
through 1969. 


Anglo-American Corp.’s new Vaal Reefs 
South mine was under development, with 
completion scheduled for late 1971. The 
venture is a partnership of Western Reefs 
and Vaal Reefs North. Haulage and vent 
shafts were completed to  2,440-meter 
depths. Initial hoisting capacity is 45,000 
tons per month, but production may reach 
as much as 180,000 tons per month at a 
later date.12 The mine reportedly will 
become the largest gold-uranium operation 
in the world. 


At Buffelsfontein, a $14-million, 2,440- 
meter, single-lift vent shaft was being sunk 
to deeper workings. Western Areas Gold 
Mining Co. completed a new shaft, adja- 
cent to the Elsburg mine. In March, the 
last round was fired at the Luipaards Vlei 
mine, which was founded in 1888 and pro- 
duced nearly $300 million in gold and ura- 
nium. 


Premiums from South African gold sales 
in the private market were $36.8 million, 
compared with about $80 million in 1969. 
Total sales in the private market were esti- 
mated at $900 million during the year. In 
addition, sales at $35 per ounce to the 
International Monetary Fund, early in the 
year, totaled some $600  million.13 In 


12 South African Mining and Engineering Jour- 
nal. V. 81, No. a Aug. 1 1970, P5 613—617. 
13 Metals Week. V. 42, No. 1, Jan. 4, 1971, p. 7. 


Table 8.—Republic of South Africa: Gold 
output, by major producers, in 1970 
(Troy ounces) 


Company or mine Production 
Blyvooruitzicht___......___-.---___- 1,208 ,313 
Bracken. _..___...._.-.----_--____- 437,109 
Buffelsfontein- n 1,241,424 
City PAP ERRORES 8 90,030 
Crown Mines 157,085 
Doorhfont einn 788,606 
Durban Deeds 401, 560 
East Daggafont ein 276, 828 
East Geduld____._.________.____.___. 147,334 
East Rand 664,264 
TOS DUR o e i 230 , 338 
Freddies Consolidated... ............ 501,108 
Free State Geduld... ..............- 1,918,115 
Free State Saaiplaas................- 664,614 
Grootvlei. 2.2.2222- 337, 303 
Harmony. 1,076,841 
Hartebeestfontein................... 836,886 
Kinross...... 222-22 2222 Ll L2 22.222 523,279 
KIOO l 2. euni ei eu 1,052,677 
Leslie. AA AE 447 ,899 
Libanon- < snd; 678,291 
Loraine - 2:20. lc dem E 439,720 
Marie valle 290, 675 
President Brand. ..................- 1,544,188 
President Steyn..................... 1,021,693 
Selens EST 1,113,207 
South Africa Landes 13,650 
Stilfonte˙ii n 696,897 
Sub Nigel...............-.........- 131,744 
Vaal Heefs........ ee eee ees 1,144,647 
Venderspost__........-------------- 501,838 
Virginia 5 eee 8 381,077 
Vlakfontein 284,473 
Welkom- 2250252224 4p ⁵ĩð eas 784,090 
West Driefontein... ..............- 2,782,729 
Western Areas 710,477 
Western Deep Levels 1,942,346 
Western Holdings 1,839,564 
Western Reefesss 778,618 
Winkelhaak.............-.....-...- 598,814 
Zandpan--------------------------- 341,464 
Miscellaneous. |... ........ 2.2... -.- 789,385 

/ ¹·rwm net iens 82,146,150 
Source: Chamber of Mines of South Africa. 


January-December 1970. 
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March, the free price passed the $35 level, 
and sales were private for the remainder 
of the year. Late in the year, the free 
price was rising and, at yearend, was 
approximately at the $37 level. 


All gold bullion produced by the South 
African gold-mining companies will be 
processed at the Rand refinery at Germis- 
ton, where a 5-year, $5.6 million moderni- 
zation program was completed. Silver and 
other metals are also recoverable. Án elec- 
trolytic refinery produces gold of 99.99-per- 
cent purity, suitable for specialized 
industrial uses. Larger-capacity induction 
furnaces and mechanized transport and 
packing facilities for gold bars were 


installed.14 
Iron, Steel, and  Ferroalloys.—During 
1970, the South African iron and steel 


industry experienced shortages in labor 
and supply of steel products. The labor 
problem was intensified by the high rate 
of economic growth and a strong demand 
for steel, which increased an estimated 35 
percent during the year. ISCOR and other 
steel companies trained white women for 
such work as truck and crane drivers and 
recruited personnel in Europe. The short- 
ages in domestic supply, which developed 
toward the end of the year, was aggravated 
by the purchase of substantial quantities 
for the export market to take advantage of 
higher foreign prices. To alleviate the 
shortage, ISCOR placed foreign orders for 
more than 400,000 tons of steel products, 
of which about 250,000 tons were delivered 
in 1970. 


Iron ore.—Production of iron ore was 
reduced substantially in 1970, owing to 
labor shortages and transport difficulties. 
Output of magnetite concentrate chiefly by 
Palabora Mining Co. at  Phalaborwa 
increased to nearly 2 million tons, but 
mine shipments of hematitic ores by 
ISCOR were about 28 percent lower than 
those in 1969. According to its annual 
report, ISCOR produced 2.3 million tons 
of ore at its Sishen mine and 1.7 million 
tons at Thabazimbi during fiscal 1970 
(ending June 30, 1970). Production at 
both mines was under expansion as part of 
ISCOR's development program. ISCOR 
planned mechanized open pit development 
of the new Donkerpoort deposit, near Tha- 
bazimbi, where reserves were established at 
23 million tons at 65-percent iron and 90 
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million tons at 
banded ironstone. 


Despite a year of indecision over the 
location of a new iron ore port—a Port 
Elizabeth offshore loading pier or a new 
Saldanha Bay harbor—and failure to con- 
clude an export contract with Japanese 
steel companies, exports of iron ore 
increased from 2.5 million tons, valued at 
$21.4 million in 1969, to 3.01 million tons, 
valued at $242 million in 1970. In July, the 
Government announced support of the Sal- 
danha plan, which involved an expenditure 
of $400 million to $600 million in a 4-year 
project for a 35-million-ton-per-year rail- 
road and for harbor facilities for 250,000- 
deadweight-ton ore carriers. ISCOR was 
assessing costs and preliminary financing. A 
770-kilometer pipeline for an iron ore 
slurry, at a rate of 10 million tons per year, 
was also under consideration. 

Early in the year, ISCOR reportedly 
received a letter of intent from Japanese 
steel representatives for long-term supply 
of ore at a rate of 5 million to 10 million 
tons per year. However, at yearend no firm 
contract had been concluded. Late in the 
year, ISCOR submitted new proposals, 
reportedly undercutting competitors' prices, 
and offered 152 million tons of ore (70 
percent lump, 30 percent fines) with 
scheduled deliveries by 1990 at an average 
price of $9.62 f.o.b. per long ton.15 

Other companies sought iron ore sales 
contracts with Japanese markets. Consoli- 
dated African Mines offered 4 million tons 
per year during 1973-74 and 8 million 
tons per year by 1978, shipped from Algoa 
Bay at competitive prices. In addition, the 
South Korean Government instructed the 
Korean Trade Agency in Johannesburg to 
negotiate an iron ore contract at a rate of 
2 million tons per year for a new Korean 
steelworks. 


Iron and Steel.—The iron and steel 
industry operated at a rate similar to that 
of 1969. ISCOR continued to dominate the 
industry, producing 74 percent of total pig 
iron and steel ingot output and supplying 
nearly 77 percent of estimated domestic 
demand of 3.4 million tons for steel mill 
products. According to the company's 
annual report for the fiscal year ending 


30-percent iron in a 


M South African Mining and Engineering Jour- 
nal. V. 83, No. 4053, February 1971, pp. 21-27. 

5 Mining Magazine. V. 124, No. 2, February 
1971, p. 93. 
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June 30, 1970, ISCOR produced 2.8 million 
tons of pig iron, 2.9 percent less than in 
the previous year owing to the emergency 
shutdown of two blast furnaces. The firm 
also produced 3.4 million tons of steel 
ingot, 1 percent more than in fiscal 1969. 
Net sales of all products were valued at 
$396.9 million. 

ISCOR's expansion program was again 
revised on the basis of the latest technical 
developments, market trends, and costs. At 
Vanderbijlpark, expansion continued to a 
3.7-million-ton-per-year ingot rate. A new 
slabbing and plate mill (annual capacity 
1.4 million tons) rolled its first slabs in 
June. Two new electric arc furnaces 
increased annual electric steel capacity to 
800,000 tons. A contract was granted for a 
fourth blast furnace (capacity 4,000 tons 
per day). A third galvanizing line was 
commissioned, bringing capacity to 370,000 
tons per year. A semicontinuous hot-strip 
mill (finished width 1.83 meters), a con- 
tinuous strip-annealing line, and a roll- 
form corrugating line were ordered. New 
sintering equipment, to raise sinter output 
by 3,000 tons per day, was planned. 

At ISCOR's Pretoria works, a $36 mil- 
lion modernization scheme was underway, 
involving expansion of hot-metal output, 
milling, and a new wire plant. New 
oxygen steelmaking facilities were under 
construction, and vacuum degassing and 
continuous casting were planned. 

ISCOR's third major steelworks at New- 
castle was scheduled for completion in late 
1973. Facilities will include two oxygen 
furnaces (capacity 1.3 million tons per 
year), a continuous casting line (0.9 mil- 
lion tons) , and bar, billet, and wire mills. 


Private companies were also engaged in 
expansion programs. Union Steel Corp. was 
expanding steelmaking and rolling capacity 
at its Vaal and Klip plants.16 Highveld 
Steel and Vanadium Corp. awarded a con- 
tract for plant extensions to increase pro- 
duction of hot metal and change the roll- 
ing mill handling system at Witbank. A 
fifth prereduction kiln was under con- 
struction. At Middleburg, Transvaal, 
Southern Cross Steel Co. (Pty) Ltd, 
South Africa’s leading producer of stainless 
steel, was installing a new, 20-ton electric 
arc furnace, which will raise capacity to 
54,000 tons per year. 


Ferroalloys.—Ferrometals Ltd., a subsidi- 
ary of African Metals Corp. (AMCOR) 
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and a major producer of several ferroalloy 
metals, planned to install a fourth electric 
furnace, for ferrosilicon, at its Witbank 
works. This added capacity was expected 
to supply domestic demand for ferrosilicon 
and also provide added supply for the 
export market. 17 Other companies in the 
same area, Rand Carbide Ltd. and Trans- 
alloys (Pty) Ltd. were adding electric 
furnaces to expand ferroalloy output. A 
new company—Heavy Media Materials 
Pty.) Ltd. (AMCOR 52 percent, ISCOR 
22 percent, and Farbwerke Hoechst A.G. 
and its subsidiary Knapsack A.G. 26 per- 
cent)—will produce atomized and newly 
developed spheroidized ferrosilicon and tra- 
ditional milled ferrosilicon products at 
AMCOR's Kookfontein plant.18 


Output of ferrochrome, largely by South- 
ern Cross Steel Co. Ltd. and Palmiet 
Chrome Corp. (Pty) Ltd. both in the 
Rand Mines group of companies, 
accounted for approximately 20 percent of 
world production of ferrochrome in 1970. 
Southern Cross was expanding output to 
increase ferrochrome exports. Early in the 
year, the company's capacity was raised 60 
percent with completion of a conversion 
project on four submerged arc furnaces. 


Manganese.—Despite reduced prices and 
problems of rail transport, South African 
manganese producers registered increases in 
production, export, and profit for the year. 
Exports of metallurgical-grade manganese 
were valued at $28.8 million; chemical 
grade, $448,000; and manganiferous ores 
(less than 30-percent Mn), $862,000. 

South African Manganese Ltd., with ex- 
ports of over 1.4 million tons, was again 
the world’s largest individual producer, al- 
though rail shipments to port were re- 
stricted at times during the year. A new 
deep mine, near Kuruman, Cape Province, 
was in the planning stage at yearend. Ex- 
isting mines were undergoing expansion. 

Associated Manganese Mines of South 
Africa Ltd. shipped 904,000 tons of ore by 
rail during the year. Electrolytic Metal 
Corp. (Pty) Ltd., the world’s second larg- 
est producer of electrolytic manganese, 
planned a $2.2 million expenditure to ex- 


1$ Metal Bulletin. No. 5495, May 1, 1970, p. 31. 

T South African Mining and Engineering Jour- 
nal. V. 81, No. 4023, Mar. 13, 1970, p. 527. 

3 Coal, Gold and Base Minerals. V. 18, No. 9, 
November 1970, pp. 25-31. 
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pand output from 9,500 to 12,500 tons per 
year at its Krugersdorp plant.19 


Nickel.—Output of byproduct nickel in- 
creased substantially in matte produced 
from platinum ores. Domestic sales totaled 
$21.4 million, and exports were valued at 
$16.1 million. Rustenburg Platinum Mines 
Ltd. (RPM), leading producer of nickel 
with an output of about 8,000 tons in 
1970, produced a matte containing 46-per- 
cent nickel, which was shipped to Johnson, 
Matthey & Co. Ltd., United Kingdom, 
where refined nickel was recovered and 
sold under contract to International Nickel 
Co. of Canada Ltd. Impala Platinum 
Mines Ltd., the other nickel producer and 
a member of the Union Corp. Ltd. (UCL) 
group, exported a nickel matte and also 
produced nickel powder and briquets of 
99.8-percent purity at its Springs electroly- 
tic refinery, which opened late in the year. 
Impala planned a production rate of 4,000 
tons per year of refined nickel by 1972. 


Early in the year, UCL formed a consor- 
tium with Intramet A.G., West Germany, 
for the sale of nickel-chrome steel castings, 
manufactured at UCL’s Eclipse Engineer- 
ing Works in Benoni, Transvaal. 


Platinum.—Although platinum group 
metal production statistics are not re- 
ported, output was estimated at 1.5 million 
ounces in 1970, including 1.1 million 
ounces of platinum and 0.4 million ounces 
of palladium and other platinum group 
metals, This major increase in output re- 
sulted from an anticipated high world de- 
mand for platinum, particularly in the 
United States, in connection with antipol- 
lution control devices in automobiles and 
catalytic cracking of petroleum. Through- 
out the year, the two major producers, 
RPM, which accounted for an estimated 83 
percent of total output, and Impala Plati- 
num Mines, which produced most of the 
remainder, continued expansion programs. 
RPM planned production rate of 1.2 mil- 
lion ounces per year (platinum only) by 
1973, and Impala planned a rate of 300,000 
ounces per year (platinum only) by 1972. 
During 1970 RPM reached a production 
rate of 1 million ounces of platinum, and 
Impala reached a rate of 180,000 ounces. 
The only other active producer during the 
year, Atok Investments (Pty.) Ltd., com- 
prising Anglovaal and Middle Witwaters- 
rand, made its first shipment of a gravity 
concentrate and matte from the Middel- 
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punt mine early in the year and produced 
an estimated 10,000 ounces of contained 
platinum during the year. 


The Lonrho Ltd.Falconbridge Nickel 
Mines Ltd.-South Africa Superior Oil Co. 
consortium formed Western Platinum Ltd. 
to operate its leases in the Marikana area, 
near Rustenburg. A 430-meter inclined 
shaft was completed in August, and a re- 
duction plant was under construction. Ini- 
tially, the company planned a 50,000-ounce 
per year operation. 


Late in the year platinum surplus condi- 
tions developed, and, in November, the 
free market price fell to $125 per ounce. 
Share values in platinum companies 
dropped in the stock market. RPM an- 
nounced a cutback in its expansion pro- 
gram and planned to start a stockpile. Im- 
pala announced deferment of its expansion 
to annual production of 300,000 ounces. 
Western Platinum planned to continue 
mine development. 


Uranium.—Production increased slightly 
in 1970, although much was stockpiled, 
owing to a weak international demand. 
Uranium was recovered at 10 gold mines, 
eight of which employed the solvent ex- 
traction process of uranium recovery and 
two employed the ion exchange process. 
Several mills had converted to solvent ex- 
traction, which reduced milling costs by as 
much as 10 percent and produced a higher 
grade concentrate. In addition, a new mill 
under construction at the President Brand 
mine will also use solvent extraction, 


Construction problems were encountered 
at the new Vaal Reefs South uranium 
mill, and special foundations were neces- 
sary in places. Ore capacity will be 90,000 
tons per month. The new Blyvooruitzicht 
uranium mill, West Witwatersrand, was 
commissioned during the year. 


A new plant for recovery of uranium 
oxide was nearly completed at Palabora 
Mining Co.s Phalaborwa copper mine as 
part of a $10 million expansion program. 
A heavy mineral concentrate was found to 
contain uranothorianite. The Extractive 
Metallurgy Division, Atomic Energy Board, 
and the National Institute of Metallurgy 
developed a process for uranium extraction 
and byproduct thorium sulfate.20 The 


19 Coal, Gold and Base Minerals. V. 18, No. 9, 
November 1970, pp. 25-31. 
20 South African Digest. Jan. 15, 1971, p. 5. 
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grade of uranium in the ore is lower than 
that treated at the Witwatersrand gold 
mines, previously the lowest grade mined 
anywhere in the world. 


Table 9.—Republic of South Africa: 
Uranium production, by company, in 1970 


Gold ore Produc- 
Gold-uranium treated tion Grade 
producer (thousand U:O; (pounds 
metric (pounds) per ton) 
tons) 
Blyvooruitzicht 687 378,756 0.551 
Buffelsfontein... _ 2.791 1,686,962 .604 
Harmony........ 1,947 629,115 .924 
Hartebeestfontein . 1,976 750,889 379 
Vaal Reefs 1.777 1,294,392 730 
Virginia 1,109 525,875 474 
Western Deep 
Levels 544 302, 156 556 
Western Reefsz 1,507 1,000,875 . 664 
West Rand 
Consolidated. . . 814 1,165,904 1.433 
Zandpan......... 824 508,841 .611 
Totals and 
average.. 13,976 8,238,265 .589 


Source: Chamber of Mines of South Africa. 
January-December, 1970. 

In July the Government announced a 
major breakthrough in uranium enrich- 
ment with a "new and unique" process, 
developed by scientists of the Atomic En- 
ergy Board. Legislation invoking heavy 
penalties for violations of security regula- 
tions on the new process and the removal 
of uranium data from official statistics in- 
hibited speculation on details of the proc- 
ess. A pilot enrichment plant was under 
construction, and a new government 
agency, Uranium Enrichment Corp. Ltd., 
was formed to handle research formerly 
conducted by the Atomic Energy Board. 

Late in the year, four international nu- 
clear companies—two British, one West 
German, and one Canadian—considered 
tenders for South Africa’s first nuclear 
power reactor, to be built at Melkbos- 
strand, near Cape Town. Type and capac- 
ity of reactor were undetermined at year- 
end. According to the Electricity Supply 
Commission, two other reactors were 
planned: one on the eastern Cape Coast 
and the other on the Natal Coast. 

Vanadium.—Increasing world demand 
for vanadium and a rise in ore reserves of 
titaniferous-vanadiferous magnetite ores at 
the Mapochs mine were the determining 
factors in Anglo-American Corp’s decision 
to expand the Vantra (vanadium) Divi- 
sion of Highveld Steel and Vanadium 
Corp. Ltd. at Witbank, eastern Transvaal. 
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Production will be raised by 40 percent. 
Export sales of vanadiferous slag more 
than doubled in value, reaching nearly 
$13.3 million in 1970. Ore reserves were es- 
timated at more than 70 million tons at 
the Mapochs mine and were further aug- 
mented by development work at a new 
mine site in the Rustenburg area. Ore de- 
liveries from Mapochs totaled 643,427 tons 
and were expected to reach the target of 
900,000 tons per year in 1971. Ore deliver- 
ies to Highveld were guaranteed by South 
African Railways Corp. for a term of 30 
years. However, shipments of products to 
port were not guaranteed, and the com- 
pany was forced to use road transport dur- 
ing 1970. 

A $2.8 million expansion by Ucar Miner- 
als Ltd., a subsidiary of Union Carbide 
Corp., at Bon Accord, Transvaal, was well 
underway at yearend. Production in 1970 
was about 2.2 million pounds V205 of 99- 
percent purity. New capacity will probably 
exceed 3 million pounds per year of Car- 
van,” a company proprietary product, 
largely for export. 

Zinc.—Zinc Corp. of South Africa Ltd. 
(ZINCOR), which produced the country’s 
first metallic zinc at the new electrolytic 
refinery near Springs, Transvaal, in 1969, 
announced plans for an increase in capac- 
ity from 100 to 150 tons per day. It was 
considered that imports of zinc concentrate 
will be necessary, unless mines in South- 
West Africa, supplying ZINCOR, increase 
their output or arrangements can be made 
with Anglovaal for zinc raw materials from 
the Prieska mine, where zinc content of 
ore is 3 to 4 percent. 


Zirconium.—Palabora Mining planned 
recovery of high-quality baddelyite (zir- 
conia, ZrO2) from final concentrate tailings 
in connection with uranium-thorium recov- 
ery. 


NONMETALS 


Asbestos.—Demand continued high for 
blue asbestos (crocidolite) and the white 
variety of chrysotile, and export earnings 
increased further. New mine development 
was planned by several companies. Com- 
monwealth and Overseas Asbestos Corp. 
planned two mines in the Kuruman area 
and another near Postmasburg. Existing 
mines were undergoing expansion.21 Gen- 


21 Engineering and Mining Journal. V. 171, 


No. 11, November 1970, p. 358 
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eral Mining and Finance Co. Ltd. was in- 
vestigating deposits and raising mill capac- 
ity. Sales of crocidolite from General 
Mining's mine at Griqualand increased to 
50,000 tons, despite price increases.22 In 
August, the company's new Msauli chryso- 
tile mill, eastern Transvaal, completed its 
first year of operation. The operation also 
showed a steady improvement in produc- 
tion, sales, and working profit. Cape Asbes- 
tos Ltd., part of the Anglo-American 
group, reported a sales increase of 10 per- 
cent from its amosite operation at Penge, 
northern Transvaal. 

Cement.—A high level of activity in the 
construction industry resulted in a high 
demand for cement. Shortages developed 
during the year, although imports were in- 
creased. The Government, which controlled 
cement prices, granted permission for 
transport of cement by road as well as by 
rail. The industry experienced transport 
difficulties because of inadequate rail facili- 
ties. 

Anglo-Alpha Cement Ltd., which sup- 
plied more than half the domestic demand 
during the year, continued construction of 
a second kiln and associated facilities at 
Dudfield. Pretoria Portland Cement Co. 
Ltd. planned extensions until 1972 in its 
$20 million expansion program. Cape Port- 
land Cement Ltd. reported a sales increase 
of 34.5 percent for 1970. Palcaso (Pty.) 
Ltd., a member of the Federale group, was 
building a $17 million cement clinker 
(and sulfuric acid) plant at Phalaborwa, 


Table 10.—Republic of South Africa: 
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eastern Transvaal. Palcaso also was in- 
volved in a $1.7 million, 12,000-ton-per- 
year cement milling and packing plant at 
the same location and in association with 
Durban Cement Co. Ltd. The operating 
company, Palment (Pty.) Ltd., will receive 
raw material clinker from the nearby Pal- 
caso plant, which will use byproduct gyp- 
sum to produce the clinker and sulfur- 
dioxide gas.23 


Diamond.—The South African diamond 
industry experienced difficulties in 1970. 
Although production was higher than in 
1969, sales from the mines dropped off 27 
percent and sales by the Central Selling 
Organization at $529.8 million were lower 
by 23.5 percent than the 1969 record sales. 
Lagging world demand reflected the de- 
pressed economic conditions in the United 
States, the leading world market for dia- 
mond. According to the Chairman of De 
Beers Consolidated Mines Ltd., the situa- 
tion was further aggravated by the fact 
that production other than from De Beers 
sources also increased considerably so that 
it became necessary for The Diamond 
Corp., a De Beers subsidiary, to purchase 
and stockpile substantial supplies of these 
diamonds to maintain price stability.24 
Diamond stocks were large at yearend. 


72 General Mining and Finance Co. Ltd. An- 
nual Report 1970. Johannesburg, May 1971. 

23 Cement, Lime and Gravel. V. 46, No. 1, Jan- 
uary 1971, p. 16. 

24De Beers Consolidated Mines Ltd. Annual 
Report 1970. April 1971, 46 pp. 


Diamond production, by province 


(Carats) 
1969 1970 
Province 

Mine Alluvial Total Mine Alluvial Total 
Transvaal..............- 2, 703, 672 29,169 2,732,841 2,677,211 22, 682 2, 699, 893 
"iu EE ERN 8,844,664 1,101,066 4,945,729 4,205,465 1,023,604 5,229,069 
Orange Free State 83, 583 684 184,267 182,178 393 182,571 
Total... 6,731,919 1,180,918 7,862,887 7,064,854 1,046,679 8,111,538 

Table 11.—Republic of South Africa: Diamond sales, by province 
1969 1970 
Province Quantity Value Quantity Value 
(carats) (thousand (carats) (thousand 

dollars) dollars) 
1J77ööõͥͤ⁰]⁰i˙ ...... LN E 2,725,586 20,449 2,877,916 12,689 
OG PH ACERO ß Ph NE 4,114,155 119,917 4,611,558 88,389 
Orange Free State__._...-.....---.----.-.--------- 177,264 5,121 208 , 983 4,656 
Totül..-—— ieee E epu 8 7,677,005 145,487 7,198,457 105,734 
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Table 12.—Republic of South Africa: 
Diamond production of De Beers 
Consolidated Mines, Ltd. 


(Carats) 

Mines 1969 1970 
Bultfontein. ............- 262, 591 235,412 
De Beers 236, 688 266,160 
Dutoitspan..............- 189,555 189, 750 
Finsch----.-------------- 2,236,422 2,596,028 
Jagersfont ein 98,806 82,233 
Kimberley dumps 209, 768 214,600 
Namaqualand areas 

(Annex Kleinzee, 

Dreyer’s Plan, 

Langhoogte)..........- 702, 122 636,871 
Premier 2,522,162 2,490, 103 
Wessel ton 29,635 31,926 
Miscellaneous 1, 606 2,171 

Total! 6,989,845 7,245, 254 


Source: De Beers Consolidated Mines Ltd. Annual 
Report, 1970. 


Mine output by De Beers increased by 
nearly 256,000 carats, mainly because of 
improved recovery methods at the Finsch 
mine, the leading producer. At Finsch, an 
exploratory shaft, 5 meters in diameter, 
380 meters deep, and fully lined with steel 
and concrete, was being sunk to test the 
ground at depth below planned open pit 
operations. 25 A mine at Boshoff, Orange 
Free State, was in financial difficulty in 
July, owing to the price slump, and was 
placed under judicial management. De 
Beers production at Koingnaas and Dreyer- 
span was curtailed. De Beers announced 
that the Jagersfontein mine, more than 100 
years old, would be closed down in May 
1971, because of depleted reserves. Most of 
the labor force will be transferred to the 
newly reopened Koffiefontein mine. 


Fertilizer Materials.—Phosphate.—Exports 
of crude phosphate were negligible in 1970, 
but the domestic fertilizer industry pur- 
chased 415,980 tons, valued at $13.8 million. 
Phosphate Development Corp. Ltd. (FOS- 
KOR) sought export markets for its excess 
production of concentrates at Phalaborwa. 
FOSKOR’s $3 million expansion program 
increased production capacity to 1.2 million 
tons per year and extended drying capacity. 
In accordance with an agreement with the 
Ministry of Mines, Palabora Mining will no 
longer dispose of phosphorus minerals, by- 
products of copper ores, as waste. The mill 
residues, containing significant phosphorus, 
will be delivered to the FOSKOR plant. 

Fluorspar.—Exports of 54,628 tons of 
acid-grade fluorspar and 55,769 tons of met- 
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allurgical-grade fluorspar earned in excess 
of $4 million in 1970. 

In October, Zwartkloof Fluorspar Ltd., a 
member of Gold Fields of South Africa 
Ltd., began shipments from its new $5 
million, 45,000-ton mine near Warmbaths, 
northern Transvaal, to the port at Lour- 
enco Marques, Mozambique. The mine 
produced a high-quality acid-grade concen- 
trate under a 5-year contract for exports 
up to a maximum of 45,350 tons per year. 
The central of three ore bodies was mined 
by open pit methods. Ore reserves were 7 
million tons containing 3.7 percent CaF9.26 

Sulfur and Pyrite.— The Republic con- 
tinued as a major producer of sulfuric acid 
in 1970, despite a lack of commercial de- 
posits of native sulfur. Output in excess of 
1 million tons per year was derived from 
domestic pyrite (55 percent), imported 
sulfur (35 percent), and smelter gases (10 
percent ).27 Recovery of pyrite was largely 
a byproduct of gold and uranium produc- 
tion. O’okiep copper mining and Rooiberg 
Minerals Ltd. tin mining also contributed 
significantly to pyrite production. In addi- 
tion, the new Prieska copperzinc mine, 
where pyrite content of sulfide ores is 
about 50 percent, will become another im- 
portant source of pyrite for sulfuric acid. 
ISCOR’s Areachap mine, 27 kilometers 
northwest of Upington, Cape Province, 
supplied pyrite for sulfuric acid used at 
the new Zincor electrolytic zinc refinery at 
Springs, Transvaal.28 

African Explosives & Chemical Industries 
Ltd. (AE & CI) was the leading consumer 
of the 202,132 tons of pyrite sold for sul- 
fur content in 1970. AE & CI completed 
the second stage of expansion at its $8 
million acid plant at Modderfontein, 
Transvaal. At yearend, output was re- 
ported to have reached the target of 1,000 
tons of 100-percent acid per day. 

Output of acid by Palabora Mining 
dropped nearly 14 percent, owing to fur- 
ther plant deterioration. Because of high 
operating costs and poor economic pros- 
pects at this plant, Palabora planned a 
new 150,000-ton-per-year plant to replace 
the old installation. 

% South African Mining and Engineering Jour- 
nal. V. 81, No. 4032, May 15, 1970, pp. 995—996. 

? Coal, Gold and Base Minerals. V. 18, No. 4, 
June 1970, pp. 27-33. 


7 The British Sulphur Corp. Ltd. Phosphorus 
and Potassium. No. 46, March-April 1970, pp. 


6-30. 
p Industrial Minerals. No. 29, February 1970, 
p. 45. 
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Vermiculite.—Production of concentrate 
at Palabora Mining's Vermiculite Division 
contained 90.7 percent of the mineral. 
Principal demands were in fireproofing and 
insulating applications. American Vermicu- 
lite Co., Palabora's sales office in the 
United States, was transferred. from New 
York to Atlanta, Ga., during the year. 


MINERAL FUELS 


Coal.—Production, local sales, and ex- 
ports of anthracite and bituminous coal all 
registered gains in 1970. The industry 
made an intensive effort to develop export 
markets, although many difficulties were 
involved in attempting large-scale supply 
to overseas purchasers, The industry 
planned large investments in washing 
plants and other facilities for upgrading 
coal. Rail and port facilities were consid- 
ered inadequate. A continuing shortage of 
rail cars seriously affected mining opera- 
tions. In August, about 150,000 tons (more 
than 1 month’s production from the Natal 
collieries) was piled up at the northern 
Natal mines because of a lack of shipping 
facilities. A number of mines were forced 
to curtail production, and coal reserves at 
some power stations were well below nor- 
mal. 

Coal associations sought large, long-term 
contracts for foreign delivery of coal, par- 
ticularly coking coal and anthracite. The 
Anthracite Producers Association con- 
tracted for delivery of 500,000 tons of an- 
thracite to French and West German iron 
and steel companies.29 In March, the 
Natal Associated Collieries, representing all 
the major coal producers in Natal, sent a 
sales mission to Europe to attempt to se- 
cure a larger share of the export market. 
In August, the Transvaal Coal Owners As- 
sociation negotiated a $365 million con- 
tract with the Japanese steel industry to 
supply 30 million tons of low-ash blend 
coking coal during 1972-86. Deliveries were 
to start at an annual rate of 450,000 tons 
in 1972, shipped via Lourenço Marques, 
Mozambique, and would accelerate to 3 
million tons per year starting in 1976, 
when the Richards Bay port is scheduled 
for completion. The contract was contin- 
gent on development of adequate transport 
and port facilities and, at yearend, had not 
been finalized. 


The large reserves of the No. 2 Seam, 
low-ash coal (inferior to straight coking 
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coal but suitable for blending as blast-fur- 
nace feed) were evaluated in both Natal 
and Transvaal Provinces, ISCOR investi- 
gated the unexploited Waterberg coalfield 
for low-ash coal. 

A report to the Coal Resources Commis- 
sion on the economic exploitation of South 
African coals stressed the need for an in- 
crease in price if fuller extraction were re- 
quired. The low pithead price inhibits the 
use of mechanical supports to replace the 
practice of leaving pillars for support. 

Another report warned of a pending 
shortage of coking coal.30 South African 
coke is made from both regular coking 
coals, mined in Natal, and from a mix of 
the straight- and weak-coking coals. Re- 
serves of straight-coking coals were esti- 
mated at 135 million tons, and reserves of 
the blend coals were 65 million tons. Con- 
sidering the current consumption rate of 6 
million tons per year and allowing for an- 
ticipated growth, a shortage of coking coal 
resources may arise in about 15 years. 

ISCOR intensified research efforts on 
formcoke, which was produced from non- 
coking coals by milling, mixing with other 
materials, and pressing into briquets. Full- 
scale blast-furnace tests were planned, 
when a new 2,600-ton-per-day briquet 
plant is completed at the Vanderbijlpark 
steelworks in 1971. South African coals 
were sent to the United States, the United 
Kingdom, and West Germany for formcoke 
research. Research was conducted at the 
Fuel Research Institute on solid, smokeless 
fuels for domestic and industrial use and 
for metallurgical formcoke. Carbonization 
of briquets remained a problem.31 

General Mining and Finance Corp, Ltd. 
ordered a $5 million, Marion 8000 drag- 
line from the United States in connection 
with plans for open pit development at its 
Optimum  colliery in 1971. Stripping 
started in 1970. The giant dragline has a 
84-meter boom and a 55-cubic-yard bucket.32 
Optimum's coal will be sold exclusively 
to the Electricity Supply Commission 
(ESCOM-). 

In February, Anglo-American  Corp.'s 
Kriel Coalfield, Transvaal, was selected to 


2 Metal Bulletin. No. 5497, May 8, 1970, p. 33. 

39 Coal, Gold and Base Minerals. V. 18, No. 5, 
July 1970, pp. 39-46. 

31 Coal, Gold and Base Minerals. V. 18, No. 6, 
August 1970, pp. 67-71. 

33 South African Mining and Engineering Jour- 
nal V. 81, No. 4030, May 1, 1970, pp. 881-882. 
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supply fuel to a new 3,000-megawatt 
ESCOM power station. This plant will be 
Africa's largest, and the coal contract also 
the largest in South Africa. Three separate 
mining systems were planned at the $24 
million Kriel mine, which will supply 
more than 7 million tons of coal per year. 
Tests indicated that Kriel coal is highly 
consistent in quality and has a calorific 
value of over 9.5 British thermal units per 
pound. Shaft sinking was scheduled to 
begin late in 1973. 


Petroleum and Natural Gas.—Explora- 
tion.—Extensive efforts, both government- 
sponsored and private, continued in the 
search for oil. Southern Oil Exploration 
Corp. (Pty) Ltd. (SOEKOR), the South 
African Government exploration coordinat- 
ing organization, predicted a substantial 
increase in oil exploration during the next 
5 years and planned to intensify its pro- 
gram in both onshore and offshore drill- 
ing. At yearend, 15 offshore and four on- 
shore concessions were under active 


exploration, and drilling programs totaling. 


$24 million were planned. Offshore, four 
wells had been completed and others were 
in progress. It was expected that by mid- 
1971 six offshore rigs would be operating 
along the coast between Mossel Bay and 
Durban. Preparatory to drilling, seismic 
surveys were made, and negotiations were 
conducted for drilling platforms. Offshore 
conditions are such that semisubmersible 
rigs are used in most cases. 


A 1969 gas discovery in Plettenberg Bay 
qualified South Africa Superior Oil Co. 
(operator for a four-company group) for a 
50-percent tax rebate, income tax reduced 
to 20 percent of normal rates for 10 years, 
less stringent relinquishment requirements, 
and rights to a 200-square-mile lease cen- 
tering on the discovery well. A drilling 
program was completed at three wells with 
no new discovery.33 Further drilling for 
Superior Oil by the Ocean Traveller, 
about 5 kilometers from the 1969 discovery 
well, resulted in another discovery of gas 
in uneconomic quantities.34 The Ocean 
Traveller also was employed in other 
offshore joint projects. Another offshore 
rig, Transworld 61, was working for SOE- 
KOR and Rand Mines in the Plettenberg 
Bay-Mossel Bay area. Placid International 
Oil Co. planned three test wells, starting 
in midyear, in water 70 to 80 meters deep. 
A Total Exploration (Pty.) Ltd. consortium 
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also started drilling during the year. 

Following the first discovery of natural 
gas, Superior Oil conducted a survey of 
current and future demand for gas in the 
Cape Town- Port Elizabeth- Johannesburg 
area. 35 


In onshore activity, SOEKOR started ex- 
ploration of established priority areas. 
Early in the year, SOEKOR announced 
that indications of crude oil were noted 
during a drill-stem test of the Colchester 
well, 40 kilometers north of Port-Elizabeth 
and about 8 kilometers inland in the 
Algoa Basin. This well, drilled for SOE- 
KOR by the Department of Water Affairs, 
was the first oil discovery in Cretaceous 
formations onshore in the country.36 A 
subsequent official announcement indicated 
that the well was not likely to become a 
commercial producer, owing to unfavorable 
formation factors, but pointed to the 
thicker, more favorable Cretaceous forma- 
tions offshore. Drilling in the Colchester 
area was discontinued in September, and 
the rig was moved to another inland site. 


SOEKOR considered the Port Elizabeth 
region, Zululand, Northern Karoo Basin, 
near Lesotho, and the Central Karoo Basin 
as favorable for onshore investigations. 
Geologic and seismic studies were con- 
ducted in several areas. Early in the year, 
SOEKOR issued invitations to participate 
in these activities. SOEKOR offered long- 
term exploration leases, blocks for drilling 
one or more wells, and minority 
participation.37 

In midyear, Zululand Oil Exploration 
Co. (Pty.) Ltd. announced that Gulf East- 
ern Oil Co. Ltd. had decided to terminate 
participation in a lease area in northern 
Zululand, Other participants were Anglo- 
vaal, Rand Mines Ltd., Engelhard Han- 
ovia, and SOEKOR. 


Refineries ——Construction work on the 
50,000-barrel-per-day refinery at Sasolburg, 
the Republic’s first inland refinery, for Na- 
tional Petroleum Refiners of South Africa 
(Pty. Ltd., progressed during the year. 
Formal commissioning was scheduled for 
May 11, 1971. Inflated costs for labor and 
materials were given as the reason for the 


33 World Oil. V. 170, No. 7, June 1970, pp. 


107-110. 

34 South African Digest. Jan. 15, 1971, p. 4. 

33 Gas World. May 1970; p. 574. 

3$ Coal, Gold and Base Minerals. V. 18, No. 2, 
April 1970, pp. 57-63. 

37 World Oil. V. 170, No. 4, March 1970, p. 19. 


686 


increase from the original estimate of $77 
million to $98 million. The refinery will 
be the largest in South Africa and one of 
the most sophisticated in the world. Con- 
struction was by Fluor South Africa (Pty.) 
Ltd. Ánnual capacity by refined product is 
as follows, in barrels: Gasoline, 8 million; 
diesel oil, 6 million; jet fuel, 1 million; 
other distillate fuel oil, 800,000; kerosine, 
650,000; and paraffin, 370,000. Heavy resid- 
ual oil, normally sold at coastal refineries 
for bunker oil, will be converted to lighter 
products at the Solburg refinery. 

The undersea 50-inch, crude-oil pipeline, 
which connects the offshore single-buoy 
mooring station, a seven-tank farm, and 
the Durban refineries of Shell-BP and 
Mobil, was extended to a maximum length 
of 2.4 kilometers. The line was officially 
opened in September. An estimated 12 mil- 
lion barrels of crude was pumped to the 
tank farm during the last 3 months of the 
year.38 Maximum offload capacity of the 
line is 100,000 barrels per hour. 
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A new $28 million lubricants refinery for 
South Africa Oil Refining (Pty.) Ltd. 
(comprising Mobil, Total, and Caltex) was 
under construction at Durban. It will pro- 
duce 830,000 barrels of lubricants per year, 
Starting late in 1972. 

Expansion of the Caltex refinery at Mil- 
nerton, near Cape Town, was completed, 
and the refinery was officially opened in 
uly. 
ge South African Torbanite Mining 
and Refining Co. Ltd., which produces gas- 
oline, gas oil, bitumen, and tar from im- 
ported crude oils, experienced difficulties 
with crude oil deliveries and fell short of 
its contracted output. Refinery throughput 
totaled 698,000 barrels in 1970, about 
32,000 barrels below contract rate. The 
company agreed to make up the deficit in 
1971.39 


33 South African Digest. April 10, 1970, pp. 2, 3. 


33 The South African Torbanite Mining and Re- 
fining Co. Ltd. (Johannesburg). Annual Report 
1970. Sept. 28, 1970, 8 pp. 


The Mineral Industry of the 


lerritory of South-West Africa 


By Walter C. Woodmansee ! 


Although official statistical data on min- 
eral production are lacking, the mineral 
industry of the Territory of South-West 
Africa apparently showed substantial 
growth in 1970 and continued to contrib- 
ute importantly to the general economic 
growth of the Territory. The three major 
mining companies—Tsumeb Corp. Ltd. 
The Consolidated Diamond Mines of 
South-West Africa Ltd. (CDM), and The 
South-West Africa Co. Ltd. (SWACO) — 
maintained a high level of operations. 
Tsumeb Corp. opened its new Matchless 
copper-pyrite mine, and other companies 
reported significant copper discoveries. Rio 
Tinto Zinc Corp. Ltd. and South African 
authorities decided to proceed with open 


PRODUCTION 


The South-West Africa Administration 
continued its policy of not disclosing min- 
eral production statistics for the Territory. 
The only available statistical data on pro- 
duction were derived from annual reports 
of the three major producing companies 
operating in the Territory: Tsumeb Corp. 
Ltd., CDM, and SWACO. The Territory 
traditionally produces a large variety of 
other minerals, particularly among the 
nonmetals, but output data are not avail- 
able, and these commodities are not listed 
in table 1. 


Tsumeb Corp. increased output of black 
arsenic, cadmium, blister copper, and re- 
fined lead, whereas mine output of silver 
was at a slightly reduced level. The lower 
recovery of diamond by CDM from beach 
deposits in the southern coastal area of the 
Territory resulted from a planned reduc- 


pit development of the large, low-grade 
uranium deposit at Rossing. A long-term 
contract for uranium procurement was 
concluded with the United Kingdom 
Atomic Energy Authority. In the petro- 
leum sector, land and marine geophysical 
surveys were underway, following the 
large-scale granting of concessions in 1969. 

A total of 18 mining companies and 19 
mines were active in 1970. More than 100 
mineral prospecting grants and 2,000 min- 
ing claims were on record. Including pe- 
troleum, 39 companies were actively pros- 
pecting for minerals in the Territory, and 
five companies were engaged in offshore 
exploration.? 


AND TRADE 


tion in operations. SWACO output of a 
variety of metallic mineral concentrates at 
its two mining operations (Berg Aukas 
and Brandberg West) was in general 
lower, although zinc silicate output showed 
a substantial increase. Mine zinc produc- 
tion reached rated capacity at the SWACO 
and Imcor Zinc (Pty) Ltd. (IMCOR) 
operations, where zinc concentrates are 
produced for shipment to a new electrolytic 
refinery in South Africa. 

The Territory's foreign trade in mineral 
commodities is included in trade statistics 
for the Republic of South Africa and are 
not differentiated. Most metals and miner- 
als produced in the Territory enter the 
South African or world export markets. 


1 Physical scientist, Division of Nonferrous Met- 


als. 
? South African Digest. Mar. 6, 1970, p. 5. 
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Table 1.—South-West Africa: 
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Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
Arsenic. white 2% 2..204 e e e 12, 223 r 2, 217 4, 062 
Cadmium: 2 
Mine output, metal content, recoverable. ....--------------------- 214 281 315 
Metal renined ⅛˙ðꝛ.n. d 8 168 191 282 
Soppa: 2 
ine output, metal content, recoverable. ._....---.-.-.----------- 31,471 27,624 26,677 
0 ³ĩ”w ³ ͥ ⁰⁰⁰yd d y E eee eect 32,392 21,482 28 , 594 
Mine output, metal content, recoverable *.....................-..- r 62,942  r65,851 69,711 
Metal, refined ß ß en Lc ees 61,193 60,859 70,129 
Silver mine output, metal content ?. ............. thousand troy ounces.. 1,350 1,273 1,229 
Tin mine output, metal contentt“ꝰ 2222 ccc LLL... long tons re 800 r 1, 008 02 
Tungsten mine output, metal content ----------------------- 109 96 
Vanadium mine output, content of concentrates . r 463 r 502 402 
Zinc mine output, metal contenee[d LLL LLL LLL LLL LLL LLL lll l.l. z: 24,795 146,640 66,805 
NONMETALS 
Diamond: 
Gom ©) ..33 Ä se Se St eo Noirs ED 8 thousand carats.. 1,636 1,923 2,100 
ea ll ee i ie y do.... 86 101 100 
ee ee Re 8 do.... 1,722 2,024 e 2,200 
Lithium minerals, all types V ... 2. ccc LL LLL LLL Ll eee 1,216 8,967 6,909 


e Estimate. P Preliminary. r Revised. 


1 In.addition to the commodities listed, South-West Africa, prior to 1967, was known to produce bismuth 


concentrates, cesium ore, columbium-tantalum concentrates, 


ermanium, gold, iron ore (for flux use), man- 


nese ore, molybdenum concentrates, graphite, lime, marble, mica, salt, sillimanite, kyanite, slate, wol- 
tonite, and a variety of precious stones, and in addition produced unreported quantities of crude construc- 
tion materials (clays, stone, sand and gravel). No official statistics, however, have been published since the 
end of 1966; and available information is inadequate to ascertain whether production of these commodities 


has continued and if so, at what output levels. 
? Tsumeb Co 


. Ltd. output only; data presented are for a ending June 30 of that stated. 


3 White arsenic equivalent of black arsenic oxide produce 
* Output of Tsumeb Corp. Ltd. and South-West Africa Co. Ltd.; data presented are for years ending June 30 


of that stated. 


5 Output of South-West Africa Co. Ltd. and the Uis tin mine of South African Iron and Steel Industrial Corp. 


Ltd.; data 
¢ South- 
7 Reported output of Tsumeb Corp. 
Pinah mine of Imcor Zinc (Pty.) Ltd. 
8 Estimated on i 


resented 


are for years ending June 30 of that stated. 
est Africa Co. Ltd. output only; data presented are for years ending June 30 of that stated. 
Ltd. and South-West Africa Co. Ltd., plus an estimate for the Rosh 


basis of recorded imports by selected countries from the statistical territory of South Africa 


(which includes South-West Africa) minus known production of the Republic of South Africa. 


COMMODITY REVIEW 


METALS 


Total metal sales of Tsumeb Corp. Ltd., 
supplier of copper, lead, zinc, silver, cad- 
mium, and arsenic to world markets, were 
$75 million? in fiscal year 1970 (ending 
June 30, 1970), a 28-percent increase over 
those of the previous year. At Tsumeb, 
modernization of surface facilities contin- 
ued. Plans were made to deepen the mine 
and extend the ore reserves at depth. Gold 
Fields Cementation Mining Co., Johannes- 
burg, Republic of South Africa, was 
awarded a $1.3 million contract for two 
shafts—one 6.7 meters and the other 49 
meters in diameter—and 300 meters deep 
from the bottom of the 1,190-meter main 
deWet shaft. The project was scheduled 
for completion by March 1971.4 

Exploration and development continued 
at the Tsumeb, Kombat, and Matchless op- 


erations. In general exploration, Tsumeb 
Corp. investigated several prospects in var- 
ious parts of the Territory, often in joint 
ventures with other companies. An explo- 
ration project was completed in the Reho- 
both area, and the concession was aban- 
doned. A joint venture with Terra Marina 
Mining Co. Ltd. in the same area proved 
unsuccessful. A similar arrangement contin- 
ued with Anglo Transvaal Consolidated 
Investment Co. Ltd. (Anglovaal) and 
SWACO. Drilling at Asis Ost in the Otavi 
Valley resulted in the discovery of an ore 
body of 594,000 tons containing 1.82 per- 
cent copper and 0.2 percent lead. Explora- 
tion was started at the Hohewarte lead- 
zinc prospect. 


3 Where necessary, values have been converted 


from South African Rands (R) to U.S. dollars at 
a rate of R1 —US$1.40. 

* Mining Journal. V. 274, No. 7034, June 12, 
1970, p. 541. 
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Table 2.—South-West Africa: 


Salient production statistics of Tsumeb Corp. Ltd. 


Year ending June 30 


1969 1970 
Tsumeb mine and mill: 
Ore mined, gross Feile. short tons 606,116 571,953 
Ore milled, gross weight... ........... 2.2... LL LLL LL Lll LLL. -- do.... 569,394 550,375 
Metal content of ore: 
hh lee cn mr LAU D LE percent. 4.46 4. 06 
JJ I — OR (€ do- 11.35 12.81 
TANG sect ⁵¾ . x d EE SJ V 8 3.37 4.27 
Iĩ.¹]Ü5i˙e ⅛⁰•ꝛnmm 88 ounces per short ton 1.70 1.95 
Concentrate production: 
d concentrate: 
Gross weight... / Se ee ee er short tons 138,109 148,642 
Metal content: 
ODDE eedan a a elucet percent.. 6.03 5.79 
)))) S (0 do 44.09 43.94 
J/é§ö%Üuw . LE ounces per short ton 2.92 2.84 
Copper concentrate: 
Gross weigh short tons 20,218 20,225 
Metal content: 
hh percent. 41.71 43. 55 
/! ̃ͤ d D ELE do- 10.28 10. 30 
ju TE ounces per short ton 22.68 24.91 
Zinc concentrate: 
Gross weigh short tons 9,824 19,397 
Metal content: 
7ööĩÜ·.oo dd y ⁊ percent.. 51.51 53.97 
an ent uenis ate ce do.... 1.11 1.16 
Kombat mine and mill: 
Ore mined and milled: 
%% hh. ³ĩVAWQ 88 short tons 411, 864 416,498 
Metal content: 
e d CL CdLd tS dE percent. 1.65 2.11 
N’ ³ ————————— IH€———SÓ ee do 1.79 1.66 
JJ! ] ] K 88 ounces per short ton 0.30 0.44 
Concentrate production: 
Copper concentrate: 
Gross welghi- ß eet eee ELLE short tons 24, 787 26,274 
Metal content: 
p . percent 23.44 29. 64 
Sere RN ee Re ee e 7 Sage NE ler SG do.... 4.75 4.54 
SVET eH 8 ounces per short ton 3.11 5.23 
Lead concentrate: 
CCC ³?êÜ♀ ³Äꝗ³ m p short tons 9,941 8,767 
Metal content: 
PP§«; w AA ³wüA dide ups aa E KU percent. 6.17 6.60 
Cr» MERE TES ei eee eh do.... 57.65 59.98 
SI ⁰ 8 ounces per short ton 1.85 1.57 
Matchless mine and mill: 
Ore mined and milled: 
Girl. vb zscesenelsdet short tons 2,658 
Metal content: 
j ͥ ³ G. ³² ³ A ð . oe E D ie percent 1.0 
MUP epe eee ee —0˖vr !! et ete eae dosis coe ees 10.38 
Smelting and refining: 
Direct smelting Ore... eee short tons 84,408 22 , 466 
Average assay: 
J 222622 sates oe d d MM E LU S percent. 24. 66 20. 50 
ä ee te ee ee et do 3.76 3.88 
II ĩ eee ee Sewanee S ounces per short ton 
Copper concentrates smelted__.._._....-.-...-.------------- short tons 44,655 46,896 
Average assay: 
/p oC Mec NER RUN: percent. 31. 53 35.75 
JJC ⁵ V 8 do- 7.23 7.04 
SIICJJiiiii... 8 ounces per short ton 12. 04 14.18 
Lead concentrates smelted.......................-... l.l... Short tons.. 146,817 164,130 
Average assay 
Pill sce aaa eas percent.. 6.06 5.88 
JJ ] 8 do 44. 88 44.81 
SIVer- boo ewe ͤ ͤ IL ES ounces per short ton 2.99 3.11 
Arsenic.—A total of 8,036 tons of 64 tons at 95 percent As2O3 were packed 


reverberatory and converter baghouse dusts 
and 9,061 tons of dross skims and speiss 
were roasted at Tsumeb, resulting in 4,276 
tons of black oxide during fiscal 1970, 
more than double the fiscal 1969 output. A 
total of 1,175 tons at 98 percent AsgO3 and 


for shipment. The refinery furnace for 
production of white arsenic was not oper- 
ated during the year. 

Cadmium.—Tsumeb Corp. processed 
4,657 tons of sinter baghouse dust, a rate 
similar to that for the previous fiscal year. 
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The refined product assayed 99.98 percent 
pure. 

Copper.—Tsumeb Corp.s production of 
concentrate and blister copper was at a 
rate comparable to fiscal 1969. At Kombat, 
mine output was advanced slightly, and 
smelter production at Tsumeb increased 4 
percent. Tsumeb Corp.’s Matchless mine 
and mill, which produces copper and py- 
rite concentrates, went into production in 
june. The mill was operated at about 
one-half its rated capacity (7,000 tons of 
concentrate per year) on feed from mine 
development and stockpile. The shaft was 
completed at a depth of 351 meters. Un- 
derground development totaled 691 meters. 
A total of 354 meters of underground 
drilling and 998 meters of surface drilling 
was completed. Ore reserves are 2.6 million 
short tons containing 1.88 percent copper.5 
In addition, at Matchless West, an exten- 
sion of the main Matchless ore body, re- 
serves were estimated at 600,000 short tons 
at 2.27 percent copper. 

Anglovaal, the major South African 
gold-mining company, announced discovery 
of three copper ore bodies near Gobabis, 
east of Windhoek, after extensive explora- 
tory drilling. The ore reportedly is low 
grade but is considered economic. Further 
work, including underground exploration, 
was under way at yeadend.s 

Falconbridge South Africa Exploration 
Co. Ltd., a subsidiary of Falconbridge 
Nickel Mines Ltd., Canada, was developing 
its Oamites mine, 55 kilometers south of 
Windhoek. The project represents a $7 
million investment and is a joint venture 
with the Industrial Development Corp. 
(IDC), an agency of the South African 
Government. A 7-kilometer access road was 
completed, and the surface plant was under 
construction. The scheduled annual pro- 
duction rate was 500,000 tons of ore and 
15,000 tons of concentrate. 7 

Imcor Zinc (Pty) Ltd. a subsidiary of 
the South African Iron and Steel In- 
dustrial Corp. Ltd. (ISCOR), produced a 
copper-lead concentrate at an annual rate 
of 15,000 tons at its Rosh Pinah zinc mine. 
This concentrate is shipped to the United 
Kingdom for smelting. 

Silver—Tsumeb Corp. sales of silver, 
largely refined on toll, were 1,368,323 
ounces in fiscal 1970, an 18-percent de- 
crease from sales during the previous fiscal 
year. 
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Tin-Tungsten.—SWACO  milled 104,000 
tons of ore at 0.21 percent tin and 0.14 
percent WOz at its Brandberg West open 
pit during fiscal 1970. The concentrate 
produced assayed 35.09 percent tin and 
16.48 percent WOs. The lower production 
of concentrate was due to mechanical 
problems with open pit equipment. 
SWACO reported ore reserves of 5.8 mil- 
lion tons at 0.21 percent combined tin- 
tungsten. 

Uranium.—Exploratory drilling contin- 
ued at the Rossing deposit in the southern 
part of the Territory, near the Orange 
River delta. The operating and managing 
company is Rossing Uranium Ltd, in 
which Rio Tinto Zinc Corp. Ltd. holds the 
controlling interest. Other participants are 
the IDC, which will provide the loan por- 
tion of a $120 million investment, and 
General Mining and Finance Corp. Ltd. 
Uran-Gesellschaft A.G., a West German 
firm, expressed an interest in becoming a 
participant. 

The mineralized area was reportedly 
extensive, measuring several kilometers in 
length and 1 to 2 kilometers in width, and 
of undetermined depth. Ore reserve and 
grade data were not revealed, but the de- 
posit is large and low grade and was con- 
sidered viable as an open pit operation. 
Production was scheduled for 1973 at a 
rate of 1,000 tons of U3Og per year. 

In January, the South African Atomic 
Energy Board, the United Kingdom 
Atomic Energy Authority, and Rio Tinto 
Zinc Corp. Ltd. concluded a $60 million 
uranium sales agreement after months of 
negotiations. The United Kingdom report- 
edly will receive 14.6 million pounds of 
U30g concentrate during 1976-82. The 
Rossing ore will be processed by the South 
African Nuclear Fuel Corp., the only 
agency authorized to export uranium from 
South Africa. 

Vanadium, Lead, and Zinc.—At its Berg 
Aukas mine in fiscal 1970, SWACO hoisted 
183,300 tons of ore (178,900 tons in 1969) 
and milled 135,900 tons containing 0.81 
percent V205, 4.5 percent lead, and 24.4 
percent zinc. Concentrate production, in- 
cluding lead vanadate (16.8 percent V205 


š Tsumeb Corp. Ltd. Twenty-Fourth Annual 
Report for Year Ended June 30, 1970, New 
York, New York, 14 pp. 

* Engineering and Mining Journal. V. 171, No. 
6, June 1970, 260. 

South African Digest. Feb. 20, 1970, p. 3. 


TERRITORY OF SOUTH-WEST AFRICA 


and 42 percent lead), mixed and massive 
sulfides, zinc and lead sulfides, and zinc sil- 
icate, totaled 50,876 tons. Ore reserves, as 
of June 30, 1970, were 1.6 million tons at 
0.7 percent V205, 5 percent lead, and 24 
percent zinc.8 

The Rosh Pinah mine of Imcor Zinc 


Table 3.—South-West Africa: 
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(Pty) Ltd. was officially opened in June., 
The annual production rate is 50,000 tons 
of zinc concentrate, which is delivered to 
the railhead at Aus for shipment to the 
Zinc Corporation of South Africa Ltd. 
(Zincor) electrolytic refinery at Springs in 
the Transvaal, South Africa.® 


Concentrate production of The South-West Africa Co. Ltd. 


(Metric tons) 


Concentrate 1969 1 19701 
Lead vanadate ed A SON EO EEN dd RC ĩͤ 5,198 4,274 
Lead-zinc h ³⁰˙ AA.. 8 18,416 16, 004 
"Ante tr ³ð d ⁰yd 25, 420 30, 598 
Tin-tungs teen 56 478 
1 Fiscal year ending June 30. 


NONMETALS 


Diamond.—According to the 1970 An- 
nual Report of CDM, a member of the De 
Beers group, onshore, foreshore, and 
offshore operations were at a slightly re- 
duced level compared with 1969. In on- 
shore Diamond Area No. 1, output was 
1,509,263 carats, an ll-percent planned re- 
duction. However, the average size of the 
stones increased. The mining program was 
planned to effect further increases in stone 
size. The new No. 4 conglomerate-crushing 
plant, commissioned late in 1969, operated 
satisfactorily. Old tailings dumps were 
being retreated. Productivity improved 40 
percent, mainly as a result of the introduc- 
tion of mechanical bedrock cleaning meth- 
ods. 

In the foreshore area, production was 
improved, mainly because of an unusually 


extended into the surf zone. The 314-year 
lease from Marine Diamond Corp. Ltd. 
(MDO) terminated at yearend 1970 and 
was renewed on a year-to-year basis for up 
to 3 years. Recovery techniques were im- 
proved; a new system of concrete prism 
walls permitted mining seaward to the 
low-tide mark. 

Offshore diamond recovery from the sea 
floor by the dredging barge Pomona was 
suspended since reserves were nearly ex- 
hausted. Work in Hottentot Bay on the 
concession of Tidal Diamonds South-West 
Africa (Pty) Ltd. (CDM two-thirds, Getty 
Oil Co. one-third) was terminated in 
October.10 


8 The South-West Africa Co. Ltd. (London). 
Report and Accounts. June 30, 1970, 23 pp. 

? South African Mining and Engineering Jour- 
a V. 81, pt. 2, No. 4036, June 19, 1970, p. 
145. 

10 De Beers Consolidated Mines Ltd. Kimberley, 


rich, deeply gullied area where mining was giao. Ph punish Teper: 49800. May teh 
Table 4.—South-West Africa: Salient diamond statistics 
Material Recovery per 
processed Production 100 metric tons Costs per 
Company aaron ae (carats) (carats) metric ton 
tons 
1969 1970 1969 1970 1969 1970 1969 1970 
Consolidated Diamond Mines 
of South-West Africa Lid. 11,868 11,053 1,840,479 1,659,721 16.20 15.02 82.36 32. 80 
Tidal Diamonds, South-West 
Africa (Pty.) Ltd 3 151 195 183,818 205,718 121.78 105.48 20.42 15.99 
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Table 5.—South-West Africa: 
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Operations of The Consolidated Diamond Mines 


of South-West Africa, Ltd. 


Onshore 
Operation 
1969 1970 
Overburden stripped 
thousand cubic meters. . 17,908 16,992 
Deposits mined and treated 
do.... 5,711 5,704 
Production carats.. 1,696,702 1, 509, 263 
Grade carats per cubic 
meter of deposit treated.. 0.29 0.26 
Average diamond size 
carats.. 0.65 0.76 
Cost per cubic meter of de- 
posit treated dollars 3. 05 3.67 
Cost per carat recovered 
mets 10.37 13.86 


XX Not applicable. 


Sulfuric Acid.—The plant at Tsumeb 
was operated intermittently during the 
year to supply acid for the Tsumeb and 
Kombat operations and for Tsumeb Corp. 
customers. The Matchless mine will pro- 
duce 27,000 tons of pyrite annually. The 
2.6 million short tons of ore reserves con- 
tain an average of 12.27 percent sulfur in 


pyrite. 
MINERAL FUELS 


Petroleum.—Both land and marine sur- 
veys were underway. Onshore exploration 
was in its initial stages. De Beers Oil 
Holding and Aquitaine SWA Ltd. planned 
seismic surveys in the southern part of the 
Territory. One area was relinquished to 
Southern Oil Exploration Corp. (South- 


Foreshore Offshore Totals and averages 
1969 1970 1969 1970 1969 1970 
2,787 1,896 XX XX 20,695 18,888 


6,292 6,163 


507 446 14 13 í 
124,649 133,872 19,128 16,571 1,840,479 1,659,706 


0.25 0.30 1.34 1.26 0.29 0.27 
0.52 0.51 0.39 0.42 0.64 0.74 
4.55 4.05 41.78 55.61 3.26 3.81 
18.54 18.52 31.14 44.16 11.14 14.14 


West Africa) (Pty) Ltd. (SWAKOR), a 
Government agency established by the 
South-West Africa Administration.11 SWA- 
KOR delineated the more favorable on- 
shore areas and estimated that 50,000 square 
miles of the 200,000 square miles under its 
jurisdiction justified further investigation.12 

A ‘seismic marine reconnaissance survey 
was underway by BP Development Co. of 
South Africa Ltd. in an offshore area of 
9,000 square miles, north of Walvis Bay. 
This project followed an earlier air mag- 
netometric survey.13 


11 South African Mining and Engineering Jour- 
s V. 81, pt. 1, No. 4029, Apr. 24, 1970, p. 
12 Coal, Gold and Base Minerals. V. 18, No. 2, 
April 1970, p. 63. 

3 Coal, Gold and Base Minerals. V. 17, No. 11, 
January 1970, p. 43. 


The Mineral Industry of Spain 


By John D. Corrick ! 


Tightening of monetary policy by the 
Spanish Government in late 1969 and early 
1970 succeeded in slowing an over expan- 
sion of demand, which seriously threatened 
both external and internal stability at the 
end of 1969. The Government imposed a 
20-percent deposit requirement on imports 
that drained a large amount of liquidity 
from private funds, raised domestic interest 
rates, restricted access to special rediscount 
lines, and enforced a modest deferral of 
public investment spending. In spite of 
monetary restraints placed on Spanish in- 
dustry, the minerals industry continued its 
past performance of expanding production. 
Increased production was evident in most 
major commodities and was. reflected to 
some extent by gains in exports. Spain's 
Concerted Action Program, established spe- 
cifically to consolidate small mining com- 
panies, had not produced the expected re- 
sults by yearend. Efforts to increase mine 
production were impeded by continuing 
labor problems. Spain's Second Economic 
and Social Development Plan, originally 
scheduled to begin in 1968, was delayed 
more than a year. This tardiness was due 
to a revision of goals following the No- 
vember 1967 peseta devaluation. 

Improvement of Spain's balance of pay- 
ments was one of the most significant re- 
sults of official policy in 1970. Official 
reserves, which had fallen by $260 million 
in 1969, more than doubled in 1970, and 
stood at $1,730 million at the end of De- 
cember. Exports increased by 26 percent 
while monetary restraints imposed by the 
Spanish Government reduced import de- 


mands, particularly in the first half of 
1970, when they increased only 12 percent 
above those of a similar period in 1969. 
The gross national product (GNP) in- 
creased at a rate of 6.5 percent in 1970, 
down from 7.7 percent in 1969, but still 
above the 5.5-percent annual growth tar- 
geted by the second development plan. 
The value of Spanish mine production in 
1970 amounted to $336 million and in- 
cluded $97 million in combustible miner- 
als, $97 million in metallic minerals, $54 
million in nonmetallic, and $88 million in 
industrial rock. Total mineral value 
showed a 4-percent increase over 1969, but 
its growth remained below that of the 
GNP. A 6-percent decrease in coal produc- 
tion was cited as a major reason for the 
growth of mineral production lagging be- 
hind that of the GNP. Mineral production 
did not keep pace with the national de- 
mand. The balance of trade in ore and 
metals in 1970 showed a deficit of $170 
million. Among the factors causing this 
deficit were outdated equipment, a decreas- 
ing labor force that was becoming more 
restive, many marginal companies, and in- 
adequate investments. 

An agreement calling for progressive 
elimination of most trade obstacles be- 
tween the European Economic Community 
(EEC) and Spain was signed in Luxem- 
bourg on June 29, 1970. Significant steps 
toward this objective were taken when an 
arrangement was made to export excess 
electrical energy generated at a Spanish- 
French nuclear powerplant at Vandellós, 
Spain, to France. 


PRODUCTION 


During 1970, important gains were made 
in metal and minera] output. The gains in 
percent were as follows: aluminum, 12; pig 
iron, 25; primary tin, 13; titanium dioxide, 


28; tungsten, 22; metallurgical-grade fluor- 
spar (CaF, content), 30; and petroleum re- 
finery products, 13. 


1 Physical scientist, Division of Ferrous Metals. 
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Table 1.—Spain: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
|; jo qi0 ß ß ER 5,776 4,752 e 5,000 
Metal Drimaty ꝙù U...... 0 k y meses e adc 89,822 r 103,250 115,146 
Antimony: 
Mine output, metal eontentn—JwP PꝛP̃ 132 122 80 
Metal (TegUlUB) ˙·Ttnnhſdſ/́ſ s EIUu LC LIE ECCE. 197 NA NA 
Por dm k m ede 35 130 100 e 100 
Bismuth mine output, metal content kilograms.. r 5,735 12,147 e 12,000 
Ceagmium EE ——————————————ÀÁÁ P ce TO 80 111 
Copper: 
. metal enten ceceeee cts 8,365 r 10,547 9,133 
etal: 
|j, M ³iW-Ü¼¾.. 0—- ———— 45,777 39, 620 39, 825 
Refine, lyti 78,099 
gero... nk eene RE i 
Fire feline]... ...... 86 5.486 76.024 82,802 
Iron and steel: 
Iron ore and concentrate thousand tons.. 75,983 76,409 6,954 
Pig iron and blast furnace ferroalloy 3333 do.... 2,779 3,333 4,164 
Electric furnace ferroalloys.....-......-...--..-..-.......- do.... 97 95 108 
Gilli“. d ME eee E EE do 74,924 6,005 17,988 
55 3 ——À————á—Á——— € do 74,561 r 5,117 1 5,345 
ad: 
Mine output, metal content__-..--------------------------------- 74,045 1 71,749 64,936 
Ml. “j. 64,125 81,155 68,682 
Manganese ore and concentrate. -.......--.. noe oer ee Vp Eee EST r 12,966 723,382 10, 486 
ercury: 
Mine output, metal content 76-pound flasks.. 56,948 + 64,862 41,689 
Meotaln-22:-0000.00-.0 5 ete eese unis EAE cee do- 1 56,391 64,456 44,760 
Silver thousand troy ounces.. 11, 704 1,823 e 1,640 
in: | 
Mine ourpus; metal content_--------------------------- long tons. . 140 r 261 200 
etal: 
Primary _..------------------------------------------ do.... 72,824 72,068 2,928 
Secondary- casco sees ese re cea ua do.... 653 e 650 615 
Titanium: 
Ilmenite concentrates. ..............-.-.--...-.-....--2.....--....-. r 389,049 r 29,232 43,997 
FJ! w:... c aed loses 11,910 12,958 16,625 
Tungsten mine output, metal content. z 124 r 202 246 
N mine output, U: Os content r 72 r 108 
inc: 
Mine output, metal content__......-.----_.-----------.-------.-. 74,598 r 84,348 95,410 
Al; y eee 75, 886 80, 298 89,202 
NONMETALS 
te. ··ↄ Vw⸗ 4«4«hkõõö: ũ .ꝑꝑꝑ ee ee ee eee 60, 542 63,621 e 64,000 
Cement, hydraulic 
V ²o˙¹ (/h h AAA AES thousand tons 278 e 300 e 300 
G...... tans y RECURSO 16,536 
l ½ ͤb“bl!l!!!.t.. 5d cubic meters.. 89, 087 93,119 NA 
Clays: 
Ben tonite -= 2 on ke oo seed esas ennak naa E 27,080 34,957 35, 000 
Fon x . 226,694 274,314 ¢ 800,000 
Gf ĩðVü ʒ eee thousand cubic meters 8,753 i NA 
Diatomite and tripoli °.. .--.---------------------------------------- z 18,000 , 18,000 
Earths, industrial gg x r 12,049 17,189 NA 
Feldspar and pegmatit · 2 229ũ2 47, 269 43,735 246, 000 
Fertilizer materials: 
Crude potash salts, K: O equivalentett l.l... r 616,882 r 635,648 595,498 
Manufactured: 
Nitrogenous, nitrogen content. ................- thousand tons 454 r 463 e 480 
Phosphatic, P:30; content do.... 816 r 807 290 
Potassic, K: O equivalent k do r 543 551 530 
Fluorspar: 
Gross weight 
J§˙. . 8 190,964 204, 173 197, 640 
Metallurgical gradddddi— k l.l lll lll. ...- 118,880 101,341 141,115 
Total c r 809,294 305,514 838,755 
Calcium fluoride content: 
eig eee eee ee J eeu e eiui: 185,717 r 198,458 191,853 
Metallurgical grad — ö 61,131 + 52,158 67 ,577 
Total. ade y öt mn hk 8 246,848 r 250,616 259,430 
Gypsum and anhydrite, erude ne thousand tons.. r 3,982 r 8,943 e 4,000 
Lime (quicklime anid hydrated) Gehan aes LEE end ee Ee do.... 307 e 330 e 330 
Magnesite, er geseee sse emeucanieWze dead 250,590 229,080 e 230,000 
Meerschaum (sepiolite), crude. .................-... eee eee 833,810 17,538 NA 


See footnotes at end of table. 
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Table I.—Spain: 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS—Continued 
Mineral pigments, ocher__......---.---__.-.-----.-----__------------ 17,165 
Fi...... r 169,202 
Pyrite including cupreous: 
Gross deim thousand tons 72,4283 
Sulfur ceontént. e . Lect. do.... 71,152 
Salt: 
Ocklos cce ccu c ELE sec 8 48 911 
Marine and other evaporated. dg do.... 933 
Sand and gravel: 
Sand: 
Silica sand. ....... 22. 2-2 2c. 222... thousand cubic meters. . 315 
Ä§’²[˙— Ü wN it c x ete do 1,063 
CGG ² -Q ³² f eecwe hy y ĩ A La do- 1,933 
ne: 
Calcareous: 
Dell. nds a E i EE AL do.... 185 
Limestoné:.5. ß . addu eu eek do.... 19,813 
e e . ed. decet do 144 
JöÜ;rã“ẽJ“̃ a ͥ⁰ͥ⁰ꝗy dd ⁰ͥ (dd . eae aie do 2,509 
Basalt 25 2) on A ue ou eL A Ln eL I a ECCE do.... 2,077 
IU ͥ a opens ⁰⁰m 8 do 
Granité ˙ AAA ³ AAA ͤ A ee ca do- 2,209 
t ³¹ð¹¹ꝛ ] ¹¹m mA ¹¹ꝛꝛm m;; y 8 do- 138 
eee, ß en 5 rt SI bee 2 do 123 
Fl ²³˙à Anm dd rt do- 68 
Quartz occu uS ela rer ecw mats 8 thousand tons 289 
Güsrttzie eee thousand cubic meters. . 363 
Sand Stone. 2. om ð teehee nta sare Edd Onsen 554 
Serpentihe... luc cc bs EU ð do.... 10 
cir MED I DECR ĩͤ K do.... 48 
Fh ⁰ͥ⁰²⁰•0mmm 7ꝛ eec ce E EL E do.... 21 
h ee ce ate aS do.... 69 
Strontium minerals e 4,000 
Sulfur, elemental, all form r 9,336 
Sulfates, natural: 
Glauberite, Na: SO. content 8,978 
Thenardite, Na:SO4 content 62,779 
Tale and steatiteee kk 29,027 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural (contained) -~ _-------------------------- 1,772 
Carbon black kk 28, 100 
Coal: 
A ð- ses E thousand tons 2, 862 
Biff; ⁵ ↄ / ⁵ðVü anes E A ^s ENS 9,460 
Ii ⁵ ⁵ ⁰ 88 do.... 12,810 
gioi . ³ꝛ 6m d d ⁊ðͤ . ee ea do — 15, 132 
Coke: 
Metallurgicaaaaaaalnnnnlnlnlnmnsw. do 3,522 
F AA d v do r6 
Fuel briquets, all types do- 135 
Gas, manufactured million cubic feet. 22, 162 
//%bC•üĩ;ĩÄ—Ü DM e E ELI I AM d IM CEA TIE 8,746 
Petroleum: 
. ³·¹¹wmAͥ ³ mm AA EU LL thousand 42-gallon barrels. . 925 
Refinery products: 
Gasoline: 
AVIGUION sunl . nda gie uie do.... 
JJJ0iMh W ⁰ tet E do.... 24,157 
S ³o·wdd eA A do- 5, 488 
Kerosine- ˙ſm!].. ꝛoꝛi˙ſui.... » UI Lu bue do 3,054 
Distillate fuel oll do.... 46,489 
Residual fuel oil do.... 89,717 
Lubricant““nnʒn 2c LLL 2c Lll llc 222222222222. do- 1, 526 
Gf ˙⅛»Ü0»¹A 4 0A ear ⁰ ͥũ »ͤ— h. AS PEDE do.... 23,958 
Refinery fuel and losses do 10, 053 
I ͥ— ia 0000 do.... 204,490 
e Estimate. » Preliminary. r Revised. NA Not available. 


! Excludes castings and forgings. 
? Excludes gas produced in iron and steel plants and petroleum refineries. 


Production of mineral commodities—Continued 


1969 
20,780 
231, 680 


r 2,517 
r 1,194 


1,854 


r 14,367 
r 3,686 
6 

153 
25,064 
11,200 


1,886 


210,550 


695 


1970 v 


NA 
e 230,000 


2, 786 
1.274 


A 

e 34,000 
e 2,000 

e 40,000 


2,872 
1,815 
2,826 
13,513 
4,012 

4 

e 160 
NA 

e 11,000 
1,457 


238 , 464 
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TRADE 


The values of mineral commodity trade 
and total commodity trade for each of the 
last 3 years follow: 


Value 
(million dollars) 
Mineral Total 
commodity commodity 
trade trade 
Exports 
19686888 295 1,589 
199 8 289 1,900 
1910.2. 8 339 2,387 
Imports: 
1968... ..........- 1,025 8,522 
1969... ..........- 1,278 4,283 
191909 88 1,524 4,747 


Source: 1969-70: Estadistica del Comercio Exterior 
de Espafia (Madrid), Ministerio de Hacienda. 


Spain’s mineral trade deficit for 1970 was 


$1,185 million compared with $989 million 
in 1969. 


Table 2.—Spain: 


Exports of mincral commodities were 
valued at $339 million, an increase of 17 
percent over that of 1969. Increased ex- 
ports of crude ores, petroleum distillates, 
and iron and steel were partly offset by 
decreased exports of fertilizers, lead, zinc, 
and mercury. Mineral fuels, valued at $131 
million, accounted for more than one-third 
of Spain’s total mineral exports in 1970. 

Imports of mineral commodities were 
valued at $1,524 million, an increase of 19 
percent aver that of 1969. Imports of most 
mineral commodities increased in 1970. 
Crude ores and concentrates, mineral fuels, 
and iron and steel products registered the 
most substantial increases. Crude oil, val- 
ued at $502 million, and iron and steel 
products, valued at $422 million, made up 
the major portion of Spain’s imports. 

Mineral commodity trade in 1968 and 
1969 is given in tables 2 and 3. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum including alloys: 

/JJJJ0yĩõĩͤĩöͤt ⁵ðxiUu net cafe p eee ces 193 
Unwrought.........................- 6,504 
Semimanufacture s r 7,079 

Antimony including alloys, all forms. ....... 75 
Cadmium including alloys, all forms 35 
Chromium oxide and hydroxide. ........... 1 
Copper: 
Mate he ecb bee ce 111 
Sulfüta- oo cocoa eevee 8 1 
Metal including alloys 
OTED. eic) sp PIS eee see 166 
Unwrought....-..22. 5222242455505 33,974 
Semimanufactures 1,145 
Iron and steel: 
Iron ore except roasted pyrite 
thousand tons 1,170 
Roasted pyrite- ---------------- do.... 770 
Metal: 
N vou cee Sore 8 488 
Pig iron including cast iron 114,020 
Ferroalloys. .....................- 23,856 
Steel, primary form 2,219 
Semimanufactures: 
Bars, rods, angles, shapes, sections.. 71, 203 
Universals, plates, and sheets 27 , 706 
Hoop and strip..................- 3,512 
Rails and accessories 30 
hlc RE ]%ꝛ... ⁰⁰ i 1,900 


See footnotes at end of table. 


1969 Principal destinations, 1969 


West Germany 64; France 47; United 
Kingdom 35. 

United States 590; France 550; West 
Germany 119. 

United States 9,696; Algeria 802; 
France 672. 

Netherlands 1. 

United Kingdom 16; Netherlands 14. 

Portugal 2 


United Kingdom 348. 
Equatorial Guinea 250. 


West Germany 7; United Kingdom 3; 
Netherlands 1. 

West Germany 7,767; Netherlands 
5,513; Belgium-Luxembourg 1,633. 

NO vea 823; Morocco 721; Portugal 


West Germany 795; United Kingdom 
520; France 188. 
West Germany 564; Netherlands 53; 
United Kingdom 41. 


Portugal 383; West Germany 77; 
Netherlands 35. 

Japan 20,102; United Arab Republic 
8,040; Hungary 6,310. 

Poland 2,820; United Kingdom 2,190; 
Colombia 1,505. 

United Kingdom 25,998; Portugal 
2,123; France 192. 


West Germany 41,141; United States 
9,136; Colombia 4,335. 

Argentina 6,782; West Germany 3,631; 
Italy 1,555. 

Portugal 288; Brazil 267. 

Argentina 26; Belgium-Luxembourg 
25; Portugal 23. 

Portugal 786; Romania 735; United 
Arab Republic 320. 


531 
41,251 
12,689 
28,866 


80,370 
16,443 


100 
80 


2,935 
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Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
METALS— Continued 
Iron and steel—Continued 
Semimanufactures—Continued 
Tubes, pipes, and fittings... ....... 20,061 22,8938 Morocco 8,983; France 8,688; United 
Kingdom 2, 707. 
tard Castings and forgings, rough....... 451 943 Canada 305; West Germany 14. 
ad: 
Ore and concentrate "T 10 France 10. 
Oxide8.... 2nacon nro x ERE ERES 21 152 Italy 119; France 26; West Germany 5. 
Metal including alloys, all forms r 87 617 Netherlands 226; West Germany 123; 
United Kin dom 102. 
Magnesium including alloys, all forms 21 7 Netherlands 12; United States 4. 
Manganese oxide 5 Portugal 5. 
Mercury / 76-pound flasks.. 42,975 41,946 West Germany 13, 866; United 
Ses Wika 7,716; Czechoslovakia 
Molybdenum including alloys, all forms 
kilograms. . 142 47 Netherlands 47. 
Nickel: 
Metal including alloys: 
Se) 8 39 55 Netherlands 37; West Germany 13; 
United Kingdom 4. 
Unwrou ght 5 65 Netherlands 33; West Germany 16; 
United King dom 9. 
Semimanufactures 58 35 Netherlands 75 Portugal 6; Venezuela 5. 
Silicon, elemental......................-.- 918 (1) NA. 
in 
Metal 1 alloys: 
rr eee eee long tons 7 4 All to West Germany. 
Unwrought JJ ees do.... 283 607 West Germany 154; "Hungry 108; 
Yugoslavia 90. 
Semimanufactures.. ........ do.... 1 2 Equatorial Guinea 2. 
Titanium: 
Ore and concentrate (ilmenite). ........ 6,450 3,500 France 3,500. 
XId688.. oe ne ee ete ue BERE EE 3,193 666 United States 614. 
Tungsten: 
Ore and concentrate 331 407 West Germany 269; United Kingdom 
74; East Germany 37 
zi Metal including alloys, all forms 7 10 West Germany 7. 
ne: 
Ore and concentrate 6,926 12,985 France 1 870. West Germany 4,292; 
taly 
Oxide and peroxide 1,046 1,844 West Germany 810; Colombia 281; 
ta 
Metal including alloys, all forms r 22,666 6,975 Yugoslavia 2,251; United Arab 
Republic 1, 026; Portugal 930. 
Other: 
Ore and concentrate (!) 33 United States 23; Algeria 7; Belgium- 
Luxembourg 3. 
Ash and residues containing nonferrous 20,027 33,929 West Germany 23, 302; Finland 8,783; 
metals. Belgium-Luxembourg 1.459. 
Oxides, hydroxides, and peroxides of 
metals n. e. ᷑ r 29 140 Equatorial Guinea 120; Cuba 19. 
Metal including alloys, all forms........ (5) 7 United Kingdom 6. 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. . 7 1,788 Denmark 1,000; Equatorial Guinea 
192; West Germany 184. 
Grinding and polishing wheels and 
, our cse RENE acsi 427 1,084 West Germany 309; France 228; 
Poland 210. 
Barite and witherite..........--.-.----.-- 50,150 41,624 West Germany 17,946; U.S.S.R. 
12,525; United Kingdom 9,173. 
Gemen te reese 65 , 752 89,297 Brazil 40,110; Argentina 30,040; 
Andorra 15,062. 
e 211 42 Algeria 40; France 2. 
Clays and products: 
Crude n. e. s.: 
Benton ite 2, 886 5,765 Sweden 3,000; Netherlands 1,637; 
West Germany 625. 
Kaolin (chin 9,223 6,689 West Germany 5,884; Italy 800. 
P11 nae d Da 41,364 63,875 Italy 24,789; West Germany 21,082; 
Andorra 5, 554. 
Products: 
Refractory (including nonclay 
Bricks) soc cess law Soe 1,815 4,408 Cuba 3,204; Dominican Republic 356; 
Uruguay 209. 
Nonrefractor 20, 792 35,885 Andorra 9,743; France 8,978; United 
States 2, 521. 
Diamond, industrial. value, thousands TR $663 Belgium-Luxembour A uet Nether- 
lands $101; Unite Kingdom $84 
Diatomite and other infusorial earths. ...... 2,106 1,402 France 410; United Kingdom 250; 


See footnotes at end of table. 
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Table 2.—Spain: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS—Continued 
Veldspar. oie cee ⁵³ . 8 r 848 1,021 All to France. 
Fertilizer materials: i 
Crude: 
Nitrogenous. ...................- 8 2 Andorra 2. 
POUaBSIO. conoce opc ACE ends us 644,897 514,346 Poland 171,705; Norway 85,810; 
` United Kingdom 54,411. . 
Manufactured: 
Nitrogenous._..........-.-.----- r 219 911 Equatorial Guinea 742; Andorra 155. 
Phesphatie Ä 44,134 69,811 Al a 59,476; Cyprus 2,960; Cuba 
Pie 23 , 755 21, 570 x ire 8,450; Morocco 5,520; Greece 
Other including mixed... ......... 66 3,338 Italy 3,258; Andorra 65. 
Ammon 8,141 89 Norway 88. 
üer 139,074 201,949 United "Std fad 154,899; West Germany 
34,393; Netherlands 4,856. 
Gypsum and plasterss e 4,249 15,446 Uruguay 11,000; Andorra 8,978; 
Portugal 195. 
öÜ·Äsf 458 6,468 Equatorial Guinea 5, 852; Andorra 
456; Philippines 150. 
Magnes ite 12, 646 36,864 United Kingdom 19,546; West 
Germany 15,530; Argentina 2,300. 
Mica, all forme 42 101 West Germany 34: Cuba 23; Denmark 9. 
Pigments, minerals, including processed 
iron oxides... ----------------------—- r 20,753 17,633 United Kingdom 3,864; United States 


2,164; Australia 1,974. 
Precious and semiprecious Stones, except 


diamond: 
Natural value, thousands 34 $1 Switzerland $1. 
Manufactured do- 3109 386 France 336; United Kingdom 818; 
United States 313. 
Pyrite (gross weight). thousand tons... 833 1,024 West Germany 597; France 112; 
Denmark 110. 
Salt and brines.....................do.... 322 273 Norway 46; Canada 41; Denmark 35. 
Sodium and potassium compounds n. e.s 8,420 9,614 United Arab Republic 2, 674; Syria 800; 
Andorra 73. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous... 10,947 15,143 Italy 10, CUR West Germany 1,978; 
rance 
Slate. cou ee 7 72 Belgium-Luxembourg 40; Andorra 32. 
Ohe 14,192 15,398 France 11,789; Italy 8, 148; West 
Germany 359. 
Worked, all types 39,648 49,475 France 37,191; West Germany 9,569. 
Dolomite, chiefly refractory grade 11,054 17,086 United Kingdom 15,978; Ireland 487; 
Portugal 137. 
Gravel and crushed rock. .............. 4,234 1,956 West Germany 871; Lebanon 500; 
Dominican ublic 322. 
Quartz and quartzite------------------ 88,814 71,178 End 60,279; Sweden 8,310; France 
50. 
Sand „55 28,456 15,153 Andorra 14,807; Portugal 149; Libya 
146. 
Sulfur: 
Elemental, all form 493 358 Morocco 349; Denmark 5: Algeria 2. 
Sulfur diox idea 14 16 All to Algeria. 
Sulfuric acid 14, 008 10,152 France 7,923; United Kingdom 2,224. 
Talc, soapstone, and pyrophyllite. .......... 28 9 Argentina 6. 
Other nonmetals, n.e.s.: 
rr fe ee ee eS 10,394 18,198 West Germany 5,326; United Kingdom 


5,060; France 2,172 
Slag, dross and similar waste, not 


metal bearing 13,182 26,995 All to France. 
Oxides and hydroxides of magnesium, 
strontium and barium................ 31 35 Republie of South Africa 20; West 
ermany 10; Andorra 4. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 4,205 5,436 France 2,561; Portugal 2,361; 
Morocco 424. 
Coal and coke including briquets. .......... 19,460 474,697 Belgium-Luxembourg 138,407; 
Netherlands 75,576; Romania 
63,268. 
Peat including briquets and litter 1 48 Italy 40; Andorra 8. 
Petroleum: 


Refinery products: 
Gasoline (including natural) 
thousand 42-gallon barrels... 10, 483 8,500 United Kingdom 3,228; Sweden 1,636; 
United States 1 3 
Kerosine and jet fuel do.... 3,042 2,687 Denmark 654; Portugal 496; Nether- 
lands 362. 
See footnotes at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 


MINERAL FUELS AND RELATED MATERIALS— Continued 
Petroleum—Continued 
Refinery products—Continued 
Distillate fuel oil 


thousand 42-gallon barrels.. 13,682 

Residual fuel oil_.......-------- do.... 18,328 
Lubricants.. ------------------ do.... 8 
Mineral jelly and wax........... do.... 5 
)))) cee E 3) 580 


Mineral tar and other petroleum or gas 
derived crude chemicals 1,179 


— t Revised. NA Not Available. 
1 Less than 14 unit. 


Table 3.—Spain: 


1969 


1,945 
20,433 
98 


5 
524 


2,589 


Principal destinations, 1969 


West Germany 2,283; Sweden 1,507; 
Netherlands 1, 156. 

United States 4, 402; Sweden 3,310; 
Netherlands 2. 664. 

United Arab Republic 70; Cuba 14; 
U.S.S.R. 3. 


United Kingdom 5. 
Portugal 152; United Arab Republic 
110; Cyprus 95. 


Pakistan 1,235; France 1,229; 
Venezuela 105. 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 

Bauxite and concentrate 72,741 

Oxide and hydroxide.................. r 181,214 

Metals including alloys: 

J oco ees mEd cu 8 
Unwrought.....................- 16,101 
Semimanufactures r 7,197 
Antimony: 
Ore and concentrate 899 
Metal including alloys, all forms 219 
Arsenic: 
Trioxide, pentoxide, and acids 491 
Metal including alloys, all form 11 
Bismuth including alloys, all form (1) 
Cadmium including alloys, all forms 4 
Chromium: 

Grewe noui 29 , 496 

Oxide and hydrox ide 73 

Metal including alloys, all forms 7 

Cobalt oxides and hydroxid es 87 
Copper: 

Ore and concentrate r 66,719 

MALUS oou Lec de AAA 20,810 

Ss... eoe Ed 1 

Metal including alloys 
Sapo c au cenare uu mu r 25,547 
Unwrought.. .................... 41,651 
Semimanufactures 5,985 
Iron and steel: 

Ore and concentrate, except roasted 
PyVrite thousand tons 594 
Roasted pyr ite do 1 

Ser A do 597 
Pig iron, spiegeleisen and 
eher., do 17 
Ferroalloy sss do.... 9 
Steel, primary forms do.... 129 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections. ............ do 112 


See footnotes at end of table. 


1969 


93,610 
215, 138 


111 
26, 589 
6,318 


669 
194 


487 


19,697 
48,754 
6,632 


979 
21 
1,237 
44 

16 
929 


158 


Principal sources, 1969 


Greece 41,243; Guyana 34,641; 
Surinam 9, 
Guinea 89 464; France 42,650; Guyana 


Romania 33; United States 31; 
Canada 23. 
Canada 15,490; Norway 2,165; 
Romania 2 147. 
West Germany 1,997; Italy 769; 
France 673. 


Morocco 334; Bolivia 189; Peru 70. 
United Kingdom 117; Belgium 51; 
Czechoslovakia 25. 


France 340; Portugal 100; West 
Germany 44. 

All from Sweden. 

United Kingdom 23. 

United States 4; Belgium-Luxembourg 
3; Netherlands 1. 


Republic of South Africa 32,422; 
Cuba 5,082; Turkey 2,379. 

West Germany 53; Polánd 24. 

United Kingdom 8. 

Canada 43; Belgium 30. 


Cyprus 17,735; Ireland 17,704; 
Canada 11, 10. 

Chile 13,827; "Israel 8,882. 

Yugoslavia 2, 587. 


Canada 7,922; United States 3,647; 
France 1 356. 

Zambia 10, 07 6; Chile 10,023; Belgium- 
Luxembourg 9,782. 

United Kingdom 1,594; West Germany 
1,476; France 839. 


B 346; Morocco 328; Mauritania 
All from Mauritania. 


United States 901; United Kingdom 
218; France 31. 


Finland 29; Canada 4; Sweden 3. 

Greece 3; Republic of South Africa 3; 
West Germany 2. 

West Germany 238; United States 185; 
Japan 171. 


West Germany 62; France 23; 
United Kingdom 18. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued 
Metal—Continued 
Semimanufactures—Continued 
Universals, plates and sheets 
thousand tons.. 


Hoop and strip......... do.... 


Rails and accessories 305 iud 


Lead: 


Metal including alloys: 
Sil A 8 
Unwroughgnlt 
Semimanufactures 


Magnesium including alloys, all forms 


Manganese: 
re and concentratee s 


GA //§;’ͤ m . 8 


MP 3 76-pound flasks. . 
Molybdenum including alloys, all forms 


Nickel: 
Matte, speiss and similar materials 
Metal including alloys: 
Scrap 
Unwrought...................... 


Semimanufactures 


Platinum group: 
Waste and sweepin 

Metal including alloys, all forms 
troy ounces. . 


Rare earth: 
G ³· oo be ose ee ESO E 


Metal eee alloy s 
Selenium, elemen 
Silicon, elemen talk 
Silver: 
Unwrought and semimanufactures 
thousand troy ounces 


Rolled silver do.... 
Tellurium, elemental...................... 
Tin: | 

Ore and concentrate long tons 


Oxide... lolo mL -Lro remus do.... 
Metal including alloys, all forms. do 


Titanium: 
Ore and concentrate 


Tungsten: 


Zinc: 
Ore and concentrate 


Oxide and perox ide 
Metal including alloys: 
Scra 


— up ou 2 — Gb (D P "P CR ap «s A 4» o - o —— mo 


See footnotes at end of table. 


1968 


184,186 


482 
107 


6 
T 
538 


50 
1,545 
r 1,485 


303 
19,792 


61 
10 
7 
222 


8,278 
229 
1 


2 , 502 
r 186 
r 76 


r 3,830 
5,477 
28 

6 

54, 622 
239 


1969 


721 


142,078 


451 
223 


5 
11 
489 


58 
2,078 
1,728 


861 
69, 665 


66 


12,672 
234 


96 
102 


919 
20 


Principal sources, 1969 


West Germany 155; United Kingdom 
119; Japan 76. 

West Germany 9; Belgium-Luxem- 
bourg 7; France 7. 

France 9; West Germany 2. 

West Germany 3; France 2. 

West Germany 18; France 7; Sweden 4. 


Ireland 1. 
United Kingrom 12; West 
Germany 10. 


United States 37; Andorra 11. 

United Kingdom 40; United States 22. 

West Germany 86; Belgium-Luxem- 
bourg 17; France 15. 

United States 267; Norway 195; 

Canada 161. 


Ghana 32,926; India 31,439; Australia 
29,875. 


United States 91; Netherlands 63. 

France 114; Republic of South Africa 
63; United States 25. 

Austria 2; West Germany 1. 

Netherlands 4; Austria 3; United 
Kingdom 2. 


Canada 204; Cuba 136; France 65. 


France 39; Canada 7; United States 7. 

United Kingdom 550; Cuba 421; 
Canada 849. 

France 737; United Kingdom 270; 
Italy 255. 


United States 359. 


France 86,644; West Germany 19,387; 
United States 10,607. 


Miri io United Kingdom 15; United 
France 4; United Kingdom 2. 

Canada 3; West Germany 3. 

Norway 799; Switzerland 745. 


West Germany 482; Switzerland 289; 
United Kingdom 289. 

France 82; West Germany 32. 

Peru 3 


Australia 1,406; Congo (Kinshasa) 
1,185; Bolivia 718. 

United Kingdom 189; Belgium- 
Luxembourg 23. 

United Kingdom 71; West Germany 
23; France 8. 


Australia 1,996; United States 117; 
Republic of South Africa 60. 

West Germany 3, 177; United Kingdom 
2,652; Finland 941. 


West Germany 8; Netherlands 2. 

Y iet Canada 4,043; Iran 

West Germany 204; Italy 18; France 7. 

United States 49; Sweden 20. 

United States 48; United Kingdom 32; 
Norway 15. 


France 569; Belgium-Luxembourg 350. 
Belgium-Luxembourg 11. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zirconium including alloys, all forms 
kilograms. - 


Other: 
Ore and concentrates... . ............ 
Ashes and residues containing nonferrous 

metals 


Oxides, hydroxides and peroxides of 
metals n. e. 


Metal ineluding alloys, all forms: 
AK a alkaline earth, and rare 


Other base metals including alloys, 
all forms. 


NONMETALS 
Abrasive, n.e.8.: 
Pumice, emery, natural corundum, eto 


Dust and powder of precious and semi- 


precious stones value, thousands 
Grinding and polishing wheels and 
ens. EE cede 
Asbestos... ...--- -0-0-2-0 
Barite and witherite. ....................- 


Boron materials: 


Clays and products: 
rude n.e.8.: 
ee, 


Products: 
Nonrefraetor // 
Cryolite and chiol ite 
Diamond: 


Gem not set or strung 
value, thousands 


Felds ee oR ER x IODa ES 
Fertilizer materials: 
NiGrógenous esha avers Raver heal Mec ac eS 
Phosphatic. ..................... 


Potassić 22 s SU ooE Due 8 
Nitrogenou s 


Phosphatic: 
Thomas (basic slag) .............. 
// ²˙¹imAA˙¹w- ⁰ꝛ 


Potassic 


oo ⁵ðù oo ee hose let 
See footnotes at end of table. 


1968 


18,960 


r 1,089 


15,136 
5,889 
77,383 


11,656 
14,080 
1,059 


$2 , 293 
$631 
8,193 
1,648 


165,844 
8,550 


(1) 
224,285 
26 , 480 


8,381 


1,185 
206,950 


20 


1969 


215 


21,586 
11,448 


965 
168 

4 
229 


1,078 


19,094 
11,263 
87.627 


24, 895 
11.849 
1,962 


$3 , 053 
$663 
5,910 
2,356 


158,555 
17,905 


9 
196,431 
29,959 


47,605 


494 
276,741 


4 


Principal sources, 1969 


Switzerland 100; West Germany 49; 
France 36. 


Norway 17,172; Australia 3,778. 


United States 2,419; United Kingdom 
2,250; Canada 1 ,959. 


France 281; West Germany 265; 
United States 111. 


West Germany 166. 

West Germany 2; Andorra 1; 
Austria 1. 

Belgium-Luxembourg 181; West Ger- 
many 46; United Kingdom 25. 


Mero 700; United States 142; Italy 


Netherlands MH United Kingdom $21; 
Switzerland $19. 


1 Germany 221; Italy 162; France 


Canada 42, 709; Papane 95 South 
Africa 99 446; Ital Tu 
West Germany 520; ates 421. 


United States 18,965; Turkey 7,000. 

France 882; United States 576. 

France 127; Norway 102; Romania 95. 

France 4 745; Belgium-Luxembourg 
1,060; West Germany 988. 


Morocco 8,475; Unirea Kingdom 
5,542; Italy 3,1 

United Kingdom H 922 United States 
1,453; Portugal 800. 

United Kingdom 70,317; France 8,827; 
Morocco 2,677. 


Austria 6,409; West Germany 5,222; 
United States 4 4,034. 

Italy 6,162; Portugal 2, 489; West 
Germany 1 1,970. 

Denmark 1,962. 


Belgium-Luxembourg $2,487; India 
$229; United Kingdom $128. 

Belgium-Luxembourg $382; Nether- 
lands $101; Unit Kingdom $84. 

Algeria 3, 846; United States 863; 
France 609. 

France 975; Portugal 565; Republic 
of South Africa 446. 


Chile 75,051; Norway 68,404; France 
11,158 


France 10,403; Israel 7,292; 
Senegal 209. 

France 7. 

West Germany 94,007; France 28,271; 
Romania 19,668. 


Belgium 27,788; France 2,165. 

United States 21 ,261; Mexico 14,928; 
Belgium-Luxembourg 10,945. 

All from West Germany 

West Germany 86,919; United States 
73,087; Italy 38, 754. 

France 3; Argentina 1. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Graphite, natural........................- 


Gypsum and plasters. .................... 


Magnes ite 


Mica, all form 
Pigments, mineral ineluding processed 
iron oxides... ------------------------ 


Precious and semiprecious stones, except 
diamond: 
Natural value, thousands. 


Manufactured do- 
Pyrite (gross weight) 
Salt and brines............ 2... L2... 
Sodium and potassium compounds, n.e.s..... 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous. . . 


Doone Chet) refractory grade 
Gravel and crushed rock... ............ 
Quartz and quartzite.................- 
Sand excluding metal bearing 


Sulfur: 
Elemental, all form 


Sulfur dioxide d. 

Sulfuric aciCcccl 
Talc, steatite, soapstone, and pyrophyllite. . - 
Other nonmetals, n.e.s.: 


Slag, dross and similar waste, not 
metal FING se 2. E 
Oxide and hydroxides of magnesium, 
strontium, and barium. ............. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaaaalll. 


Carbon black and gas carbon 
Coal and briquets: 


Anthracite and bituminous coal 
thousand tons 


Lignite and lignite briquets do.... 
Coke and semicoke. ................ do.... 
Gas, natural value, thousands. 


Hydrogen, helium and rare gases 
Peat including peat briquets 


See footnotes at end of table. 


1968 


850 
1.010 


21 
3,547 


19,030 
758 
2,022 


$406 
$337 
15 
1,297 
4,123 


20,408 
532 
7,446 


598 
152 


1.407 
1. 821 


12,676 
680 
59,499 


60,699 
215 
26,725 
2,729 


64,587 


260 
696 
841 
17,591 


2,146 


29 
101 
$16,511 


r 430 
2,666 


1969 


885 
1,109 


4,492 
23 , 503 
1,218 
2,531 


$623 
$413 
101 
1,817 
14,502 


27,679 
447 
8,532 


598 
132 


2,123 
2,315 


704 
66,888 


75 , 682 
153 

22 ,034 
3,727 


71,990 


680 
618 
826 
17,209 


2,246 


18 
111 
$18,418 


400 
2,863 


Principal sources, 1969 


West Germany 274; Malaguay Re- 
public 243; France 1 

Morocco 708; West denis 273; 
United Kingdom 110. 

Chile 27; Japan 8. 

United Kingdom 8,234; Portugal 
1,052; Morocco 199. 

Greece 8,288; Italy 3,612; 
Austria 3,001. 

Norway 293; India 276; Argentina 200. 


West Germany 1,990; United 
Kindom 247; France 137. 


West Germany $198; India $158; 
United Kingdom $59. 

Switzerland $189, France $94; Belgium- 
Luxembourg $71. 

Italy 62; eV States 19; West 
Germany 14 

Be idk ede 113; s Kingdom 

West 5 
fanc 5, 083; Poland : 8, 977; Italy 


ie Portugal 9,151; Greece 


Andorra 95 France 66; West 
Germany 

Norway 3, 3123 Sweden 1, 406; Republic 
of South Africa 1,179. 


Italy 511: France 78: United 
Kingdom 8. 

Norway 84; West Germany 24; 
Belgium- Luxembourg 19. 

Portugal 1, 128; Italy 627; Norway 294. 

Norway 1,832; France 246; Belgium- 
Luxembourg 208. 

Morocco 12,979; Italy 2,380; France 


1,44 
Sweden 320; Belgium-Luxembourg 
199; West Germany 60. 
Belgium-Luxembour 84,649; Morocco 
22,437; Netherlands 6, 901. 


France 62,171; Poland 10,394; United 
States 2,982 

Netherlands 153. 

Italy 19,595; Portugal 2,231. 

France 1,227; Norway 1,066; Italy 832. 


United States 19,133; Italy 7,964; 
Turkey 7,000. 


France 639; West Germany 39. 
France 264; United States 177. 


United States 616; United Kingdom 
170; Mexico 20. 

France 7 7,768; Netherlands 4,021; 
United Kingdom 2,942. 


United States 1,574; Poland 344; 
West Germany 298. 

France 18. 

Italy 21; West Germany 19; Greece 17. 

France $10,015; United States $2,375; 
Algeria $1,465. 

France 346. 

Ireland 1,113; West Germany 628; 
United Kingdom 4865. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
MINERAL FUELS AND RELATED MATERIALS— 
Continued 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 206,200 
Refinery products: 
Gasoline do 883 
Kerosine and jet fuel do.... 1,496 
Distillate fuel oil do.... 636 
Residual fuel oil............ do.... 348 
Lubricants. ..............- do- 217 
Othep · ²˙ AA do 1,547 


Mineral tar and other coal, petroleum, or 
gas derived crude chemicals 
thousand tons 


1969 Principal sources, 1969 


202,960 Saudi Arabia 61,678; Libya 56,543; 


Iraq 21,218. 


406 Surinam 208; Netherlands 100; 
United Kingdom 87. 

571 Italy 275; Netherlands 91: 
United Kingdom 64. 

163 Italy 86; Netherlands 77. 

484 Italy 275; Surinam 125; Ivory Coast 


54. 
320 Netherlands 71; United Kingdom 60; 
United States 57. 
1,352 United States 884; West Germany 261; 
Netherlands Antilles 104. 


106 United States 68; Netherlands 10; 
France 7. 


" 'Revied. | | | | 
COMMODITY REVIEW 


1 Less than J unit. 


METALS 


Aluminum.—As a result of measures 
taken in 1969, the Spanish aluminum in- 
dustry in 1970 was comprised of two main 
groups of primary producers and semifab- 
ricators. They were the Empresa Nacional 
del Aluminio, S.A. (ENDASA), associated 
with Aluminium Co. of Canada Ltd. 
(ALCAN); and Aluminio de Galicia, S.A. 
(ALUMIGASA), associated with the 
French Groupe Péchiney. A technical coop- 
eration agreement between ENDASA and 
Péchiney ended in 1970 with ENDASA 
selling its 10 percent interest in ALUMI- 
GASA to Péchiney. | 

Primary aluminum production increased 
12 percent in 1970, a markedly reduced 
rate if compared with the previous 3 years' 
average increase of 18 percent. The re- 
duced growth rate was attributed to meas- 
ures taken by the Government to restrain 
price and wage increases, particularly in 
the aluminum industry. Slower growth re- 
sulted in noticeable increases in stocks held 
by smelters and integrated fabricating 
plants. 

Primary aluminum imports decreased 51 
percent in 1970 compared with the 1969 
figure, while exports increased 139 percent 
to 3,500 tons. Prior to 1970, primary alu- 
minum consumption by Spain had in- 
creased significantly, averaging 12 percent 
for each year between 1967-69. Govern- 
mental restraint placed on the market in 
1970 caused the rate of aluminum con- 
sumption to remain essentially unchanged 


from 1969. Primary aluminum consump- 
tion by Spain was reported as 125,000 tons 
in 1970. Aluminum consumption increased 
for use in general engineering and packag- 
ing applications; decreased for use in elec- 
trical engineering, building and construc- 
tion, and domestic and office equipment; 
and was unchanged for use in transporta- 
tion and miscellaneous uses. 


ENDASA completed the second phase of 
its second electrolytic series and forecasted 
a 6,000-ton production increase to 66,500 
tons in 1970. ALUMIGASA continued ex- 
pansion of its La Corufia factory. Birlec 
Espanola S.A. (BIRESA) of Bilbao built 
three large furnaces to heat aluminum 
plate for ALUMIGASA's Amorebieta roll- 
ing mill at Vizcaya. 

Copper.—Spain's copper industry pro- 
duced 82,802 tons of refined copper in 
1970, an increase of 9 percent over that 
produced in 1969. Demand for copper was 
reported as 95,000 tons in 1970. Copper ex- 
ports totaled 22,003 tons in 1970, a 10.4 
percent decrease from 1969. Imports of 
concentrate and matte remained relatively 
unchanged from 1969. In 1970 the con- 
sumption pattern for copper in percent 
was as follows: electrical industry, 53; 
heavy and precision engineering, 7; trans- 
portation, 3; construction, 2; the chemical 
industry, 1; mechanical engineering, 4; ex- 
port, 10; and other, 20. 

In December, Rio Tinto-Patino, S.A. 
(RTP) began producing copper concen- 
trates: from its Cerro Colorado ore deposit 
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located near Rio Tinto. RTP erected two 
concentrators at Rio Tinto with daily ore 
capacities of approximately 10,000 tons of 
copper and 6,000 tons of precious metals. 
Production at Cerro Colorado may eventu- 
ally reach 20,000 tons of copper metal per 
year, and 3,000 kilograms of gold and 
30,000 kilograms of silver are expected to 
be obtained from the oxidized surface ores. 
Cerro Colorado reserves were estimated at 
44 million tons of copper ore averaging, 
after dilution, 0.78 percent copper; and 
15.4 million tons of gossan ore grading 2.2 
grams of gold and 40.4 grams of silver per 
ton. Additional copper and sulfur reserves 
were reported adjacent to the Cerro Colo- 
rado deposit. A new custom copper 
smelter, electrolytic refinery, and sulfuric 
acid plant began operations at Huelva in 
mid-1970. Initially problems were encoun- 
tered because the smelter treated concen- 
trates from numerous sources. Operations 
should improve once the Huelva smelter 
begins treating concentrates from Cerro 
Colorado. The Huelva smelter operated 
two 30- by 4-foot Momoda furnaces having 
a combined annual capacity of 200,000 
tons. The refinery's initial annual capacity 
will be 55,000-to-60,000 tons of anodes. 

A group of foreign companies and Span- 
ish companies comprised of Unión Españo- 
la de Explosivos, Rio Tinto, and RTP 
continued exploration work near Santiago 
de Compostela (northwest Spain) where 
sufficient copper ore was discovered and 
partly developed to assure annual produc- 
tion of 10,000 tons of copper metal. Part 
of the ore will be concentrated and 
shipped to RTP's smelter at Huelva. De- 
velopment of these northwest Spanish ores 
together with the Cerro Colorado ore will 
make the RTP group the major Spanish 
copper producer, accounting for over 50 
percent of the total. 

Compañia Española de Minas de Rio 
Tinto, S.A. (RTE) worked two deposits in 
1970—San Antonio and San Dionisio. De- 
velopment work continued at San Antonio 
with underground production targeted for 
1972, at an annual rate of 300,000 to 
500,000 tons of ore. San Dionisio consisted 
of an open pit (Corta Atalaya) mined 
since 1906, and an underground mine (Al- 
fredo) operated since 1880. Ore grade of 
Corta Atalaya was reported as 0.8 percent 
copper and 48 percent sulfur. Daily output 
was 3,000 tons of pyrite ore and 15,000 
cubic meters of overburden. Daily mine 
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production at Alfredo was reported as 
1,500 tons of pyrite and 600 tons of miner- 
alized porphyry. Tonnages of porphyry ore 
were expected to increase in the future. 

Spain's Banco Central and Germany's 
Metallgesellschaft A.G. planned reopening 
the Andaluza de Piritas, S.A. mine at Az- 
nacollar near Seville. Prospecting and de- 
velopment work conducted by German and 
Spanish experts led to the discovery of a 
50-million-ton ore reserve with high lead- 
zinc-copper content. Production may reach 
1.5 million tons of ore per year. Operation 
of a small pilot plant indicated a yearly 
production of about 25,000 tons of copper 
ore, in addition to significant lead, zinc, 
and pyrite output. 

Iron Ore.—To meet Spain's expanding 
need for ores and metals, the nation em- 
barked on a Programa Nacional de Investi- 
gacion Minera to explore, evaluate, and 
develop mineral resources for future pro- 
duction. An important segment of this 
program was directed at iron ores to sup- 
ply Spain's rapidly growing steel industry. 
Iron ore output in 1970 increased about 
545,000 tons over that of 1969 to 6,954,000 
tons, with an iron content of 3,453,000 
tons. Substantial increases in production 
are expected in the next few years as 
major mining companies accept the Minis- 
try of Industry's credit privileged program 
of pooling resources and increasing the 
quantity and quality of ore mined. Iron 
ore reserves at the beginning of 1970 were 
reported as 1,450 million tons, including 
400 million tons partly developed. Four 
companies, Compañia Minera de Sierra 
Menera, Agrupacion Minera, S.A., Ferarco, 
S.A., and Minera del Andevalo, S.A., 
planned to invest approximately $51 mil- 
lion in development work and modern 
equipment. However, these efforts and 
those by other companies were not ex- 
pected to increase ore production enough 
to meet demand. Spain's steel industry will 
require 6,300,000 tons of iron by 1972, 
while producing only 5,700,000 tons if 
present expansion and modernization plans 
are implemented. 

Spain's second development plan 
(1968—72) called for immediate moderniza- 
tion of obsolete equipment in the northern 
mines in Bilbao and Santander, purchases 
of mining and ore concentration equip- 
ment in the southwestern region (Huelva, 
Seville, and Badajoz), concentration and 
pelletizing plants in the northwestern re- 
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gion (Galicia and León), and transport 
and ore shipping facilities in the south- 
eastern (Murcia and Almería) and eastern 
regions. The plan called for the following 
investments by regions: 


Nortbneßsd 337, 700, 000 
Northwestern. ..................- 17,700,000 
South western 37,000, 000 
Southern 13, 000, 000 
Eastern 7,150, 
I%/‚«§öÜð %ð m i rens 5112, 550, 000 


Of this total, approximately 35 percent 
was to go for construction and engineering, 
40 percent for Spanish-made equipment, 
and 25 percent for foreign equipment. 

Spain's domestic demand for iron ore 
continued to grow in 1970 and resulted in 
the nation becoming a net importer of 
iron ore for the first time in several years. 
Imports for 1970 increased nearly 2.5 times 
over those of 1969, to a record 2,430,000 
tons, while 1970 exports increased 21 per- 
cent over those of 1969, to 2,040,000 tons. 
Imports came mainly from Brazil, Mauri- 
tania, and Canada, while exports were des- 
tined principally for West Germany, the 
United Kingdom, and France. In 1970 the 
Government imposed a $3.57 duty on ex- 
ports of red iron oxide containing 70 to 75 
percent iron and a $14 duty on oxide con- 
taining more than 75 percent iron. 

Until 1974, when expansion of pyrite 
mining will result in the beneficiation of 3 
million tons of pellets (63-65 percent 
iron) , Spain may have to import 1 million 
tons of high-grade iron ore (lump and 
pellets). Investments in new equipment 
and mine development by the two major 
pyrite producers, Tharsis Sulphur and 
Copper Co. Ltd. and RTE, increased 
Spain's output of pyrite in 1970 by 219,000 
tons to 2,736,000 tons, an increase of 9 per- 
cent over- the 1969 output. Additional in- 
vestments planned bv the pyrite industry 
totaled about 8142.8 million and included 
as follows: primary roasting plants, $16.1 
million; beneficiating and finishing plants, 
822.1 million; hydrometallurgy, $0.3 mil- 
lion; and production of salable iron pel- 
lets, $61.4 million. 

Iron and Steel.—The state of Spain's 
iron and steel industry in 1970 was best 
described as one of steady expansion, in 
spite of declines in domestic demand for 
steel during the final months of the year. 
Raw steel output increased to 7,388,250 
tons, a 23-percent increase over that pro- 
duced in 1969. Production of semimanufac- 
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tures increased 4.5 percent over 1969 pro- 
duction, to 5,345,120 tons. Spain's 
Linz-Donawitz (LD) capacity was reported 
as 5,003,000 tons in 1970. Completion of 
Unión Siderürgicas Espafiolas S.A. (UN- 
INSA) LD facilities at Verifia in 1971 will 
add 2,424,000 tons to this capacity. Domes- 
tic consumption in 1970 remained essen- 
tially unchanged from that of 1969 and 
was reported as 8.5 million tons. 

Iron and steel production continued to 
be dominated by three firms: the state- 
owned Empresa Nacional Siderurgica, S.A. 
(ENSIDESA) and the private firms of 
Altos Hornos de Vizcaya, S.A. (AHV) and 
UNINSA. However, ENSIDESA and UN- 
INSA declared their intention to merge. 
The new company will be known as UN- 
IESA, with an expected capacity for raw 
steel of 7 million tons per year. Both com- 
panies are subsidiaries of the state's Insti- 
tuto Nacional de Industria (INI), al- 
though 33 percent of UNINSA was held 
by private investors in 1970. INI was ex- 
pected to control 70 percent of Spain's 
steel production by 1971. Production by 
the three companies through three-quarters 
of 1970 was as follows, in thousand metric 
tons: 


AHV EN- UNINSA 
SIDESA 
Pig iron......... 1,061 1,202 895 
Crude steel 1,104 1,440 430 
Rolled products... 1,295 670 494 


Source: Mining and Metallurgy (Spain). Plastics 
and Electricity. No. 354, October 1970, p. 49. 


In the first three-quarters of 1970 the fore- 
going companies cither approached or sur- 
passed their entire annual production for 
1969. For the pcriod January through Au- 
gust, production data indicated increases 
over 1969 production as follows: pig iron, 
30.6 percent; crude steel, 29.2 percent; and 
rolled products, 15.7 percent. 

Exports of iron and steel totaled about 
330,000 tons; imports totaled 3.1 million 
tons in 1970. Major items imported were 
scrap, 1.36 million tons; strip, 441,192 tons; 
semimanufactures, 367,030 tons; sheet and 
plates, 791,702 tons; and special stecl prod- 
ucts, 93,594 tons. The large imports of iron 
and steel were attributed to insufficient do- 
mestic production. This deficiency led the 
Spanish Ministry of Commerce to extend 
quotas for duty-free imports of certain 
iron and steel products until December 31, 
1970. 


706 


Plans for a fourth major steel complex 
at Sagunto continued to progress. A com- 
mission appointed by INI completed a de- 
tailed study of the project, including a 
construction timetable and financing re- 
quirements, and submitted its report to 
the Minister of Industry. The plant is not 
expected to be completed before 1975. 

In 1970 ENSIDESA completed the first 
expansion stage of its ore preparation fa- 
cilities, together with additional continuous 
casting equipment serving No. 2 LD shop 
at Avilés. ENSIDESA announced plans to 
complete the last expansion phase of the 
ore preparation plant at Avilés by yearend 
1971. The expansion includes a 1.5-mil- 
lion-ton-per-year semicontinuous hot strip 
mill, a  0.5-million-ton-per-year pickling 
line, and a 210,000-ton-per-year shearing 
line. At the Laminación-Este works lines for 
galvanizing (65,000 tons per year) and tin- 
plating (145,000 tons per year) were to be 
installed. The Spanish company Siderür- 
gica Asturiana was to be dissolved follow- 
ing absorption of its work force by 
ENSIDESA. 

AHV continued an expansion program 
which included the installation of a new 
blooming-slabbing mill with a capacity of 
1.5 million tons per year at its Sestao 
works, enlargement of the hot-roll wide- 
strip mill at Ansio raising capacity to 1.35 
million tons per year, and expansion of 
cold-roll facilities at Echarri-Aranaz. A 
stainless steelmaking venture planned for 
1975, by AHV, apparently will be built in 
the vicinity of the joint Japanese-Spanish 
cold-roll stainless steel mill at Algeciras. 
The joint Japanese-Spanish project will be 
Spain's first stainless steel plant. It will be 
operated by Cia. Espaíiola para la Fabri- 
cacción de Acero Inoxidable (ACERI- 
NOX) with initial output of 2,500 tons 
per month of cold-rolled stainless steel by 
1972. ACERINOX will import hot coil 
from Japan duty free until 1980. AHV's 
new project was to have an initial capacity 
of 30,000 tons per year, eventually reaching 
120,000 tons per year. The project will 
house a pressure-pouring plant and hot 
mill to produce coil for possible use by 
the ACERINOX facilities after 1980. 

UNINSA's new mill at Veriüa, near 
Gijón, was scheduled to light its first blast 
furnace in the spring of 1970. However, 
the operation was delayed by a crane col- 
lapsing. Other facilities under construction 
by UNINSA included three LD converters 
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with capacities of 125 tons each, a No. 2 
blast furnace, a 1.75-million-ton-per-year 
blooming-slabbing mill, and a 600,000-ton- 
per-year blooming mill. GEC Electrical 
Products Ltd. was to supply the comput- 
er- control facilities for UNINSA's steel- 
works, near Gijon. 

Lead, Zinc, and Associated Metals.— 
Spanish lead reserves were assessed at 
750,000 tons contained metal. Mine output 
of lead ore showed a 9-percent decrease 
from 1969 production. Output of Spanish 
lead by smelters decreased in 1970 to 
68,682 tons, a 15-percent drop from that of 
1969. Domestic demand for lead was re- 
ported at 85,000 tons. Compañia Minero y 
Metalurgica Los Guindos, S.A. reported 
that the closure of its lead smelter at Má- 
laga was beneficial to the company. The 
company increased exploration activities at 
concessions held in the La Carolina-Jaén, 
Azuaga-Badajoz, Alhaurin el Grande, and 
Enix regions. Banco Atlantico of Madrid 
brought a 25-percent interest in Los Guin- 
dos held by Stolberger Zink. Sociedad Mi- 
nera y Metalúrgica de Pefiarroya-Espafia 
S.A. inaugurated a new lead-zinc smelter at 
Cartagena in 1970, with a smelting capac- 
ity of 100,000 tons per year of lead concen- 
trate. Annual output capacities were re- 
ported as 65,000 tons of lead bullion and 
75,000, tons of refined lead. Another new 
smelter was being installed at San Juan de 
Nieva, near Oviedo. American Smelting 
and Refining Co. (ASARCO) obtained con- 
cessions from the Spanish Ministry of In- 
dustry to explore and develop mineral de- 
posits in Zone No. 2 of the old mining 
region in Murcia Province. All operations 
were to be carried out in cooperation with 
the Instituto Geológico y Minero de Es- 
pana (IGME). The Government was pro- 


moting the merger of lead smelting compa- 


nies, and called for the entire Spanish lead 
production to be centralized in two major 
and two or three smaller smelters. 

The Spanish Government established a 
similar merger policy for zinc producers. 
Current expansion of production capacity 
from 65,000 tons to over 100,000 tons per 
year was complicated by the fact that pro- 
ducers were required to increase output of 
zinc ores and concentrates during a period 
when the Government was attempting to 
consolidate the industry. Major production 
centers were located at Manto de Los 
Azules and Reocín mines in northern 
Spain; the latter was recovering from flood- 
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ing. Spanish reserves of zinc were assessed 
at 1,500,000 tons contained metal. Produc- 
tion in 1970 was 89,202 tons of zinc, an in- 
crease of 11 percent over that of 1969. Zinc 
electrosmelting capacity increased from 
70,000 tons in 1968 to 84,200 tons in 1970. 
Part of the increased production came 
from the new Cartagena plant of Espaiiola 
del Zinc S.A., which began operations in 
early 1969. The plant's annual capacity 
was 30,000 tons, with plans to increase this 
to 40,000 tons. 

Reopening of the Andaluza de Piritas 
mine at Aznacollar reportedly will add 
45,000 tons of lead ore and 125,000 tons of 
zinc ore to Spain's total yearly production. 
A new lead-zinc vein with good metal con- 
tent was discovered at the Los Guindos 
mine in southeast Spain. German engineers 
were working with Spanish interests in a 
modernization program at Los Guindos. 
German capital also was being used. 

Mercury.—Spain remained near the top 
of the world's important mercury produc- 
ers in 1970. The principal producing cen- 
ter was at Almadén, south of Madrid, with 
less important areas in the Asturias region 
of northern Spain. Spain produced 44,760 
76-pound flasks of mercury in 1970, a de- 
crease of 19,696 flasks from 1969 produc- 
tion. Major reasons for reduced production 
were lower world prices and lower mercury 
content in the ore. Exports increased to 
43,280 flasks in 1970, compared with 41,946 
flasks in 1969. This is considerably below 
the 1967 high of 50,532 flasks. Exports 
were destined mainly to West Germany, 
Japan, and France. 

Spain and Italy attempted to prevent a 
major price drop in mercury by withhold- 
ing a portion of their 1970 production. Av- 
erage price per flask f.o.b. New York was 
$535 in 1968, dropping to $505 in 1969, 
and was reported at $345 in August 1970. 
Spain also felt the effect of mercury com- 
ing from Lake Pinchi, Canada, particularly 
in the U.S. market. 

The Minas de Almadán y Arrayancs 
mine had proven reserves of approximately 
6 million flasks, which is about half thc 
known world reserves. Reserves at the 
main producing level (19th) were reported 
at 100,000 flasks, sufficient for 15 years’ 
production. Diamond drilling 
three veins, San Pedro, San Nicolas, and 
San Francisco, extending 300 meters below 
the 19th level. Ore grade was reported at 3 
to 5 percent mercury. One of Almadén's 


revealed | 
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four Herreschoff eight-hearth furnaces was 
down for alterations during 1970. New 
condenser lines and automatic furnace-tem- 
perature controls were being installed. The 
company employed a new separation proc- 
ess to reduce a residue problem. The proc- 
ess, registered under the name of 
"Almadén-Cenim," was developed in coop- 
eration with Centro de Investigaciones Me- 
talurgica (CENIM) of Madrid. In 1970 AI- 
madén supplemented furnace feed with 
material from waste dumps grading 3 per- 
cent mercury. Present ore reserves coupled 
with extensive waste dumps available for 
reworking, make a goal of 110,000 flasks 
for 1980 a distinct possibility. However, ac- 
tual production will depend more on the 
mercury market than on mining or proc- 
essing capacity. 


Uranium.—Spain was reported to rank 
second among Western European and sixth 
among the free nations of the world in 
uranium ore deposits. Known Spanish re- 
serves of uranium ore totaled approxi- 
mately 10,000 tons as U3Og extractable at 
$10 per pound of U30g. Additional esti- 
matcs of deposits and resources of uranium 
as U3Og& were 31,000 tons extractable at $10 
to $15 per pound and 240,000 tons extract- 
able at $15 to $30 per pound. Uranium 
ore output in the first half of 1970 was 
20,282 tons. The principal uranium pro- 
ducing province was Badajoz, accounting 
for more than half of the 1970 production. 
The Government announced plans to 
build a 1, 000-ton- per- day uranium concen- 
tration plant near a high-grade deposit in 
Salamanca Province and a 200-ton-per-day 
concentration plant at Andujar in south- 
ern Spain. 


NONMETALS 


Diamond.—Europe's only known dia- 
mond occurrence was being evaluated by 
INI, Cie. Royale Asturienne des Mines, 
Placer Management Ltd., and Noranda Ex- 
ploration Ltd. of Canada following termi- 
nation of the exploration program during 
the year. This discovery site was located at 
Carratraca, northwest of Málaga. The 
major geological feature at Carratraca was 
an altered and metamorphosed ultrabasic 
batholith. Kimberlite bodies had developed 
locally in the main batholith. 

Fertilizer  Materials.—Phosphate.—Spain 
had no phosphate production in 1970; 
however, Empresa Nacional Minera del Sa- 
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hara (ENMINSA) through its operating 
subsidiary, Fosfatos de Bu Craa, S.A., was 
developing a 1,700-million-ton phosphate 
deposit in the Spanish Sahara. Production 
was scheduled to start in June 1971 at a 
rate of 3 million tons per year and in- 
creasing to 5 million tons by 1975. By 
yearend 1970, the Spanish Government had 
almost completed work on port facilities 
along the Spanish Sahara coast including a 
breakwater and ore-loading pier. The lat- 
ter was to have a loading capacity of 2,000 
tons per hour. Part of the phosphate pro- 
duction will be consumed in privately 
owned phosphoric acid and fertilizer plants 
at Huelva, Spain, in close cooperation with 
Rio Tinto's sulfuric acid production. 


Potash.—Spanish potash mining made 
great progress in recent years, increasing 
from 292,500 tons of KO in 1964, to 
530,000 tons in 1970. Much of the increase 
was attributed to the state-controlled Pota- 
sas de Navarra, S.A. However, significant 
contributions are expected from privately 
owned companies in northeast Spain once 
Vinicolar Co.'s new potash-phosphate ferti- 
lizer plant begins operating. Participating 
in Vinicolar's undertaking were Imperial 
Chemical Industries Ltd., Solvay, and Pé- 
chiney. An anticipated $24 million was to 
be invested during 1970-71 in the Spanish 
potash industry and should increasc pro- 
duction to about 925,000 tons K5O by 1971. 


Fluorspar.—Production of metallurgical- 
grade fluorspar in 1970 was 67,600 tons 
CaF, content, an increase of about 29 per- 
cent over that of 1969. Acid-grade fluor- 
spar production decreased to 191,900 tons 
CaF, content in 1970, a 3-percent decrease 
from that of 1969. Significant discoveries of 
fluorspar deposits in Spain during 1970 in- 
dicated that Spain has about 35 percent of 
the fluorspar reserves in Western Europe. 


Magnesite.—The Spanish magnesite in- 
dustry has expanded rapidly. Prior to 1967, 
the domestic industry produced only 
enough magnesite to supply Spain's re- 
quirements. By 1970, the industry was not 
only supplying the domestic industry, but 
also exporting an estimated 35, 000 tons. 
Spain's largest producer, Magnesitas Navar- 
ras, S.A., led the expansion by installing 
new facilities at its Zubiri plant in Na- 
varra Province. The plant had two rotary 
kilns in operation in 1970 with a total an- 
nual capacity of 110,000 tons of dead- 
burned magnesite. Magnesitas Navarras, a 
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subsidiary of Didier Werke A.G., a West 
German refractories concern, expected to 
export 80 percent of its production to 
West Germany and the United Kingdom. 
The other major magnesite producer was 
Magnesitas de Rubian C.A., located in 
northwest Spain. The company converted 
from shaft to rotary kilns 2 years ago. A 
second kiln was nearing completion in 
1970. Its reputation was built on the mar- 
keting of a good agricultural grade of 
magnesite referred to as AGMA. A typical 
analysis follows: 


Compound-FG85, FP85 Percent 
Fô§öÜÄ˙“¹i uod eee idem 86.90 
CJ eean aa CNRC RUNE PICS 5.90 
1) ,0 T METEO": 8.25 
AsO $22 E 2.15 
S9 i0 rc ue meee 1.05 
loss on ignition 75 

% ³⅛Ü— ͤ uecwsb 100. 00 


Source: Industrial Minerals. No. 39, December 
1970, p. 23. 


MINERAL FUELS 


Coal and Lignite.—The Government ex- 
tended $67 million in credit to the coal in- 
dustry during 1966-71 in an attempt to 
achieve production of 17 million annual 
tons. However, the Spanish coal industry 
produced only about 13.5 million tons in 
1970, a decrease of about 6 percent from 
1969. Consumption was expected to in- 
crease to 18 million tons by 1972. This in- 
creased demand for coal coupled with anti- 


quated production techniques was expected 


to place heavy burdens on Spanish coal 
producers. Spanish imports of coal in- 
creased rapidly in 1970, surpassing imports 
for 1969 by about 53 percent. Imports 
from the United States, Spain's principal 
supplier of coking coal, reached 2.8 million 
tons in 1970, or 80 percent of Spain's coal 
imports. This increase reflected a growing 
gap between Spanish production of coking 
coal and the rising demand of the domes- 
tic steel industry. Spain exported more 
than 400,000 tons of coal between January 
and September 1970. Ranked first in ex- 
ports was pit coal, 242,732 tons; followed 
by anthracite, 157,600 tons; and lignite, 
545 tons. 


Reorganization of the Spanish coal-min- 
ing industry and layoffs of surplus labor, 
which resulted in strikes during 1969, cost 
the state-controlled Hulleras del Norte, 
S.A. (HUNOSA) over $14 million. Many 
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small mining companies were either clos- 
ing down or joining HUNOSA. The colli- 
ery of Minas de Solvay informed workers 
that it would close its mine over the next 
3 to 4 years; this mine is one of the last 
four privately owned coal mines in Astu- 
rias (northern Spain). HUNOSA con- 
trolled about 75 percent of the coal output 
in the Asturian coal basin. In 1970 INI 
took full control of the HUNOSA coal- 
mining company. The state-controlled INI 
received government approval to pay HU- 
NOSA's debts and establish before Decem- 
ber 30, 1970, a new company with a mini- 
mum capital of over $55 million and with 
INI as the only share holder in HUNOSA. 
The new company was to get subsidies for 
coal as follows: from July 1, 1970, to July 
1, 1978, $1.64 per ton; July 1, 1973 to July 
1, 1974, $1.14 per ton; and from July 1, 
1974 to July 1, 1975, $0.57 per ton. The 
Government planned to adopt measures 
that would (1) liberalize the price of non- 
coking coal; (2) bring the price of locally 
produced coking coal into line with the 
price of similar coal imported from the 
United States; (3) grant more credit to 
modernize pits; (4) reconsider dismissed 
labor; and (5) grant funds for vocational 
training and relocation of surplus person- 
nel. 


Nuclear Energy.—Spain's first nuclear 
powerplant, Unión Eléctrica Madrileña's 
(UEM) "Juan Cabrera" at Zorita de los 
Canes, which became operational in 1968 
attained a production level of 1,600,000 
kilowatt-hours on October 31, 1970. The 
second nuclear powerplant, operated by 
Nuclenor at Santa Maria de la Garona and 
located equidistant from Bilbao, Santander, 
and Burgos, successfully completed its first 
series of tests in 1970. March 1971 was set 
for startup of the power station. The 
plant, jointly owned by Iberduero and 
Electra del Viesgo, was reported to cost 
over $1 million. Five additional nuclear 
powerplants were being built or consid- 
ered. A joint Spanish-French plant under 
construction at Vandellós is scheduled for 
operation in November 1972, with annual 
output of 32 billion kilowatts. Excess elec- 
trical energy will be exported to France. 
The Spanish Government granted provi- 
sional approval in March 1969 to the Iber- 
duero, S.A., project for a 500-megawatt nu- 
clear powerplant at Lemoniz, on the bay 
of Basordas near Bilbao. The Government 
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required that at least 47 percent of the en- 
gineering, construction, and equipment 
would be under Spanish control, and that 
the plant use Spanish uranium concen- 
trate. Three Spanish companies, Hidroeléc- 
trica Española, S.A., UEM, and Compañía 
Servillana de Electricidad, applied in Au- 
gust 1969 for governmental approval of a 
1,000-megawatt, twin-unit, nuclear power- 
plant at Almaraz, near Rio Tajo. The 
company was studying alternate reactor 
types and fuel systems and expected to 
complete the plant by 1975. Hidroeléctrica 
Española made no progress on its 300- to 
500-megawatt plant at Irta, Castellón Prov- 
ince, officially authorized in November 
1966. The Government extended the com- 
pany’s time limit to December 1, 1970. 
Fuerzas Eléctricas de Cataluña, S.A. 
(FECSA) was studying the feasibility of a 
600-megawatt nuclear plant at Asco near 
Barcelona. FECSA planned to submit a 
preliminary project-study to the Govern- 
ment during the first half of 1971. FECSA 
was planning a light-water enriched-urani- 
um-type reactor. A timetable for Spanish 
projects and their nuclear generating ca- 
pacities follows: 


Megawatis 
1;ö·ö 5ĩ˙àꝗ 8 2, 500 
19179... ³ð ue 5, 000 
e cis UC De 8,500 


Petroleum.— Two oil strikes were re- 
ported by a consortium of companies 
headed by Shell, the French Caparex, and 
the Spanish groups of INI and Compania 
Arrendataria Del Monopolio de Petróleos, 
S.A. (Campsa). The strikes were located 80 
kilometers southwest of ‘Tarragona off 
Spain's Mediterranean coast near the 
mouth of the Ebro River. The first well, 
Amposta Marino Cl, was reported August 
1970, and tested at 2,500 barrels per day 
heavy crude. The second well, Amposta 
Marino C2, was discovered late in the year. 
The consortium was drilling a third ap- 
praisal well, Castellón El. The new oilfield 
was believed to hold over 10 million tons. 
Spain's only operating oilfield in 1970, at 
Lora, Burgos, produced 200,000 tons. 

Spain continued to be a nct importer of 
crude petroleum in 1970. Spain's imports 
increased in 1970 to 30.9 million tons, up 
ll percent from 1969, as a result of in- 
creased refinery capacity. Libya and Alge- 
ria provided 31 percent of the imports in 
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1970, Iraq and Saudi Arabia 24 percent, 
the Persian Gulf area 31 percent, the Car- 
ibbean 9 percent, Nigeria and Angola 3 
percent, and the U.S.S.R. ] percent. 
Among liquid fuel exports between Janu- 
ary and September 1970, fuel oil ranked 
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first with 2,093,205 tons; followed by gas 
oil, with 1,251,760 tons. Sales of petroleum 
products by the State Petroleum Monopoly 
in the first half of 1970 were 9,067,332 
tons, an increase of 15 percent over sales 
in the same period in 1969. 


The Mineral Industry of Sweden 


By F. L. Klinger! 


A decline in production and exports of 
iron ore was the most noticeable develop- 
ment in the Swedish mineral industry in 
1970. Output capacity continued to increase, 
however, not only for iron ore but also for 
nonferrous ores and pyrite. Underground 
ore haulage by 45-ton trucks began at 
Malmberget; reopening of the Yxsjóberg 
tungsten mine was expected by 1972; two 
pyrite mines and the North Garpenberg 
lead-zinc-silver mine were being prepared 
for production in 1972-73; and output of 
copper-ore at Aitik wil be more than 
doubled by 1974. Gains in production and 
exports of stone were also evident in 1970. 

In the metallurgical industry, output and 
exports of iron and steel products contin- 
ued to rise, with a substantial increase in 
value. Domestic consumption of steel was 
predicted to rise at an average annual rate 
of 3 percent, to the year 2000. Annual 
smelter capacity for copper at Rönnskär in- 


creased to 60,000 tons and the Boliden Co. 
planned further expansion to 100,000 tons. 
Consumption of copper, lead, and zinc was 
less than in 1969 but consumption of nickel 
rose sharply. In the chemicals industry, 
output capacity for sulfuric and phosphoric 
acids was being increased. 

In the energy sector, petroleum refinery 
capacity continued to rise and the output 
of products was equivalent to nearly 50 
percent of consumption compared with less 
than 25 percent in 1965. Exploration for 
oil and gas was continued in southern 
Sweden, including Continental Shelf areas, 
and the first offshore hole was expected to 
be drilled in 1971. In nuclear energy, the 
Marviken project was abandoned but the 
first commercial reactor at Oskarshamn was 
expected to begin generating power in 1971. 
No decision was reached concerning com- 
mercial development of Sweden's uranium 
resources in the Billingen shale. 


PRODUCTION 


Indices of the volume of production for 
different sectors of the Swedish mineral in- 
dustry in 1969 and 1970 are shown in the 
following tabulation: 


(1959 100) 
Industry sector 
1969 1970 
Iron ore mining 190 181 
All mining and quarrying v 178 171 
Primary metals............- 212 219 
Nonmetallic mineral 
manufacturing 191 187 
Products of coal and 
troleumn .......... 350 420 
dustry)y/pʒ r 198 208 
e Estimate. » Preliminary. r Revised. 


Source: Central Bureau of Statistics (SCB), 
Stockholm. Statistiska Meddelanden I. No. 80, p. 1 
(7), July 26, 1971. 


The lower index for all mining and 
quarrying in 1970 resulted mainly from a 
drop in production of iron ore. The in- 
fluence of iron ore mining (about 65 per- 
cent of the total material annually extrac- 
ted from Swedish mines and quarries) on 
the overall index of production masked 
substantial increases in output of pyrite 
concentrates and stone as well as slight in- 
creases in output of concentrates of cop- 
per, lead, and zinc. The increased index 
for primary metals resulted from gains in 
output of pig iron and steel. There was 
also a substantial rise in output of chemi- 
cals and petroleum products. 


1 Physical scientist, Division of Ferrous Metals. 
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Table 1.—Sweden: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity ! 1968 1969 1970 » 
METALS 
Aluminum 
AAE NEA ARAE NS PROP d EAS EAN A eee ace r 55,958 766,766 66,200 
Teo 16,800 19,000 20,000 
Arsenic white JJ T8 21. 100 16, 500 16,400 
Bismuth mine output, metal content tk 44 83 e 88 
o 
Pine output, metal content r 18,218 25, 150 23, 100 
CCůõĩ˙¹˙]ͥo1ꝗÄA.Ä ˙ͥͥͥͥ ⁰ . ÄAdddddñ/ ͤͤͥ mt aim cease r 175 r 1,798 NA 
Cement... ..c.clcceamDlesussnbileuccdtu lei cu n dete uU ER 400 x ae 
ses a 84, 584 89,138 
JJJ＋FF ——————Ó———————————— E , , 
-— e ee IT r 12,097 12.621 61,202 
o 
Mine direi i do eerie PTC troy ounces.. 49,787 45, 011 44,2017 
SRP eared Ade IP ne Ceca 8 do . r 106, 965 * 119,215 135,083 
— M M———M——— —M—M—M—À 
Iron ano steel: å — i 
n ore and concentrate, gross weight: 
Direct shipping ore........................... thousand tons.. 26,632 26,883 24,092 
Concentrates.. .... LLL LLL Ll c c2 cce caa ccce cease 0.... * 5,787 : 1,426 
-— bars ———S VC 95 5 — 182 s 83 , 185 81,518 
p gross weight 9 r e e 
Pig iron and blast furnace ferroalloys 222 do.... 2,648 2,615 2,798 
Electric furnace ferroalloys___..............-.----.-.------ do.... r 281 247 283 
ouo  -——--"V"IVIE do.... 5,095 r 5,822 5,496 
Steel semimanufactures 
ars, rods, and section do 11,499 r 1,508 1. 586 
Plate and sheet do 11.571 , 784 1,762 
Jù⁰ͥi.kkĩ;v 8 do r 169 r 197 167 
Im and 5 qoe E ĩ ĩißéu u ĩͤ w Stowe Ne A do 38 51 50 
e and tube stock do 242 264 272 
HR. er including fo. acte and east ing do r 172 163 177 
3 JJJ%%% ]˙»ꝛö]0¹. r. mesece a oesus do.... 73, 691 r 8,912 4,014 
Mime output, metal content 72,082 778,244 80, 000 
jj a se eset 41,900 42, 100 40, 600 
Mangana VVV 11.722 8.766 » 
ese ore, rcen ese, weight rill, í fe 
Sel elemental 4 n.. DR TENER x eee 76 e e 90 
Silicon, Lemma). 5 e EAR 8,200 9,700 12,100 
ver: 
Mine out 115 tiotal 5 FF thousand troy ounces.. 8,524 i e 3,700 
Metal including alloy do * 4,689 r 6,857 6,109 
"reum oxide | din JJJͤͤͥͤͥͥ CREMA ESO 70 70 
Mine output, metal content t r 81,821 *90,444 98 , 800 
Clinker (70 to 75 percent zine 2222-2 eee 29,500 29, 500 30, 800 
NONMETALS 
Cement, hydraulic... .......... Lc ee thousand tons 8,912 8,958 8,994 
177... dd y LA CA a DEI M ALIE e r 16,784  Á 718,489 ,000 
Clays 
RUP PCR ⁵́V AU ³ðAA ⁵ðN“d/ ⁵ ⁰—*—8 8 r 69,411 144.492 NA 
Kaolin: 
/ ˙;”iAà.7·1˙˙dũ̃² ᷣ ⁰•¹.. ⅛—ô1mu::nppf; c m LE LEE r 27,639 1 23, 864 e 29,000 
üẽ ͤ Gffkfſf0ſf d y s r 95 r 4,833 NA 
Other (klinkérlera) . . r 42,935 49, 739 NA 
Diatomite 
Crude PE ates staged NS NAE hs ee oo aren eshte ðxI] ĩͤ 8,450 6,050 e 6,000 
Caleined. ..oceceaid cad ³ꝛA0-³ or.. due aed r 587 r 608 e 600 
%% f: ĩ E EQ E E r27,296 738,224 81,900 
Fert materials manufactured, gross weight 
Nis / ³ð˙üd ĩð-2 Qi ecce mcend aee thousand tons.. 298 NA NA 
SEE ctia 
/ ³⁰˙·’—¹¹ÜA ²mmcêé— 8 do 74 NA NA 
Othér or ³Ü¹üſſ ⁰AAAAV Meri es do.... 414 NA NA 
Other including mike do.... 792 NA NA 
Lime (quicklime and hydrated). ............................... do.... * 900 r 877 766 
Pigments, natural mineral. .................-..-.- 2L. LLL Lll llc lel. ll. t 1,246 r 1,285 NA 
Pyrite and pyrrhotite (including cupreous): 
Gross weight thousand tons.. 474 495 575 
Sulfur contennnntldt LLL LLL. ee do.... r 240 r 250 e 290 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1 1968 1969 1970 » 
NONMETALS—Continued 
Stone and gravel n. e. s. 
imension: 
Unworked: 
Limestone and marblee thousand tons. . 100 88 NA 
Granite and gneis e 983 208 245 NA 
uartz (crude blocks) ............................- do.... 59 NA 
uartzite (crude blocks) - do.... 19 21 NA 
ther including slat do.... 166 161 NA 
Worked, all types- -------------------------2-------- do r 198 r 186 NA 
Crushed gravel and other: 
Dolomite: 
Gr eee 8 do- r 878 r 889 NA 
Bühl. .⁴＋ͥjjſſdſ d yy RSEN M QE do.... r 57 55 NA 
Limestone and other calcareous 
For cement, lime, and fun do 19, 790 r 9,827 NA 
ee . ned e M E NL Ed do.... r 408 458 NA 
Granite and gneiss.._........-..-.-------------------- do.... 77,511 6,410 NA 
Quartz. (excopt ade blocks) ooo t cis do- 34 20 NA 
uartzite (except crude blocks )) do.... 1,258 1,255 NA 
6))h ... ˙mh 8 do r 882 r 697 NA 
Sulfur: 
CCCP ³¹—õß ede senses ous 6,354 6, 504 e 6,000 
Sulfurie acid (100 percent) and oleum............................- 632,015 648,000 » 650,000 
/// ee oe ete ees ceca Sa r 24,8 r 28,826 82,800 
MINERAL FUELS AND RELATED MATERIALS 
Coal, AIL CPAd66 -sanien AAA a E thousand tons. . 20 22 e 10 
oke: 
COKG GVGN 28.5 ee roe Sete ³³A ³³ OL EE do.... 528 588 530 
Ae gsm eic cd do.... 493 402 e 400 
Peat: 
For agricultural ussgqggggg „„ do.... 100 e 100 e 100 
For /// ³·¹wmwà d le ate LE do.... 25 25 25 
Oil shale: 
For Tuol usé . ß Soo eet do.... 278 197 NA 
r ðſd y y do- 448 246 NA 
Petroleum dapi products: 
e . cele thousand 42-gallon barrels 10, 022 10, 659 11,050 
Jet fuel. E EEEN E MERECE RON Cr do.... 1,248 1,296 986 
Korosho- coucou auci y Lire CE do 248 341 349 
Distillate 111111llllll!l!!! do.... 14,845 20, 329 24, 417 
Residual fuel oil) do 29,387 82,741 35,751 
F/ ³ð -A ⁰ 8 do 560 483 455 
e RPM MO CURE RAMS do- 7,021 7, 840 8,784 
Refinery fuel and losses do.... 7,180 7,208 5,347 
%⁵§ĩ%Ü—. ⁵ð ð So Ad Lc aC OL EU A E EE do 70,461 80,897 87,089 
e Estimate. » Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, cobalt, molybdenum ore and metallic titanium are also produced, 
but output is not reported and information i is inadequate to make reliable estimates of output levels. 
2 Includes sponge iron as follows, in thousand tons: 1968—152; 1969—178; 1970—185. 


TRADE 


Compared with 1969, the total value of 
Swedish exports of mineral commodities in 
1970 increased 11 percent; imports increased 
about 25 percent. The trade deficit attrib- 
utable to mineral commodities increased 
more than 50 percent, to approximately 
$680 million. 

Iron and steel products accounted for the 
largest increase in value of both exports 
and imports, but the principal commodities 
contributing to the deficit were nonferrous 
metals and crude and refined liquid fuels. 
Exports of iron ore and iron and steel 
products continued to account for about 
70 percent of the value of mineral commod- 


ity exports, although the net surplus gen- 
erated in these sectors was less than in 
1969. 

Quantitatively, principal gains in exports 
were registered in stone, petroleum prod- 
ucts, and sulfuric acid. Exports of iron 
ore were 3.7 million tons less than in 1969. 
The largest increases in imports in 1970 
occurred in crude oil and petroleum prod- 
ucts, iron and steel products, coal and coke, 
salt, and gypsum. 

West Germany and the United Kingdom 
continued to be Sweden's principal trading 
partners in 1970. The European Free Trade 
Association (EFTA) and Europeon Eco- 
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nomic Community (EEC) each supplied 
about 30 percent of the value of Sweden's 
mineral commodity imports. Purchases of 
mineral commodities by EFTA countries 
amounted to approximately 41 percent of 
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the value of Swedish exports, while the 
EEC share was about 38 percent. 

Swedish trade in mineral commodities in 
1968 and 1969 is detailed in the following 
tables. 


Table 2.—Sweden: 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum metal including alloys: 
S8%%%%ö§éÜ—% caddie see 968 552 West Germany 491 
Unwrought...................-..-.....-- 16,108 15,981 Norway 9 5067 United Kingdom 
8,180; West G Germany 2,474. 
Semimanufacture s 18,452 26,871 Finland 7 987; United igdom 
6,708; Denmark 4,968. 
Arsenic, oxide and acids 14,436 NA NA. 
Copper: 
Ore and concentrate 930 1,081 All to East Germany. 
Mltrtt 1,751 1,800 Allto Belgium-Luxembourg. 
Metal including alloys: 
SCD soce2 26 oie ie eee eeu 988 1,081 West Germany 847; Italy 157. 
Unwroughltrrt 81,885 89,175 United Kingdom 15, 159; West 
Germany 7,171; France 6,888. 
Semimanufacture s 37,097 35,078 Denmark 12, 822; N orway 11 ,063; 
United States 4 ,018. 
Iron and steel: 
Iron ore and concentrate except roasted pyrite 
thousand tons.. 728,761 81,718 NA. 
Roasted pyrite.........-...-----.-. do.... 271 256 West Germany 154; United 
Kingdom 97. 
Metals: 
Ser eus ewuOewE WEN do.... 19 16 West Germany 9; Norway 3; 
Netherlands 1. 
Pig iron including speigeleisen 1. do 100 224 Japan 74; United Kingdom 42; 
est Germany 80. 
Ferroalloys. ..................- do.... 50 75 United Kingdom 28; West Ger- 
many 17; United States 14. 
Steel, primary forme do.... 61 100 Denmark 38; United Kingdom 30; 
West Germany 11. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do.... 415 420 United Kingdom 84; West 
Germany 60; United States 44. 
Universals, plates, and sheets. do 575 576 — i West Germany 92; 
orwa 
Hoop and stridd do.... 55 58 Denmark. 8; United States 7; 
West German ny 6. 
Rails and accessories do 5 11 Norway 5; United States 2; West 
l Germany 2. 
bp). C LEE do.... 54 60 United States 10; West 
; i Germany 7; United Kingdom 5. 
Tubes, pipes, and fittings. ...... do.... 231 207 U.S. S. R. 42; United Kingdom 26; 
West Germany 23. 
Castings and forgings, rough... .. do.... 2 3 Mostly to Belplurm Luxembourg: 
-— Total semimanufactures do- 1,337 1,335 
Ore and concentrate 48,508 46,870 West Germany 40,447; Belgium- 
Luxembourg 6,423. 
Oxides....c-lu.ozolweae mec uxau manu NER Eu 2,598 1,148 NA. 
Metals including alloys, all forms r 13, 588 12,817 Denmark 4, 490; United Arab 
Republic 4, 049; Finland 2,997. 
Magnesium metal including alloys 
)))]!!! ſſy A BUE UL Ld 168 287 West Germany 160. 
Unwrought and semimanufactures 7 22 NA. 
Manganese ore and concentrate 8,089 2,401 
Nickel metal including alloys: 
J/»ö A 650 504 West Germany 214; Belgium- 
Luxembourg 163. 
nenn ede s 485 389 Netherlands 20 207; West Germany 
46; United Kingdom 88. 
Semimanufacturee s 1,308 1,645 Bulgaria 206; United States 177; 


See footnotes at end of table. 


United Kingdom 129. 
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Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS—Continued 
Platinum group and silver: 
Waste and sweepings..... value, thousands... r $3,926 $2,967 West Germany $1,954; United 
i $831; United States 
Metals including alloys unworked or partly 
worked: 
Platinum group. .............-- do 3248 $287 Finland $124; Denmark $116. 
%%% ³³ ⁵⁵⁵ ras do.... 39,235 310,953 West Germany $6,476; United 
Kingdom $2,975, Denmark $422. 
Silicon elemental............................- r 8,536 6,734 A. 
Tin metal including alloys 
)/%%Auů c ec E long tons.. 24 14 NA. 
T . and semimanufact ures . do 199 64 West Germany 28; Denmark 15. 
ungsten: 
Ore and concentrate 447 81 All to India. 
zi Metal ho ee cd 8 112 152 NA. 
c: 
Ore and concentrate 141,703 159,914 Belgium-Luxembo 54,021; 
rid 45,769; West Germany 
Oxide and peroxide. ...................... 853 850 $ 
Metal including alloys: 
A EE EEE :. E A 1,864 1,426 Norway 764; West Germany 196. 
DU Unwrought and semimanufactures r 651 600 Finland 275. 
er: 
Ore and concentrate 140 1,711 West Germany 1,639. 
Ash and residues containing nonferrous 
meg... de ee eee r 79,272 54,885 Norway 39,383; Belgium-Luxem- 
"cr d 5 496; United Kingdom 
Dre, hydroxides and peroxides of metals 
S EOI OO A 0 62 94 NA. 
Base Tnetais including alloys, all forms r 155 857 NA. 
NONMETALS 
Abrasives, natural, n.e.s.: 
ice, emery, natural corundum, etc. 
value, thousands. . $3 $6 NA. 
Dust and powder of precious and semi- 
precious stones. .................. do 31 316 NA. 
Grinding and polishing wheels and stones 12, 474 2,484 M 5 481: Denmark 463; 
nce : 
, d wes cee ete E 4,547 59,094 NA. 
Chalk. 5. ee ee ue twee aes 2,774 2,570 NA. 
* D products (including all refractory 
rick): 
DI MH cT 2,679 1,283 NA. 
Products: 
Refractory (including nonclay bricks)... * 380,038 41,475 Norway 16,027; Finland 11,722; 
Denmark 10 0,066. 
Nonrefractor r 81,754 83,791 Norway 9, 914; Denmark 9,195: 
Finland 5 290. 
Diamond: 
Gem not set or strung value, thousands 3357 3344 Finland $144; Denmark $108. 
Industrial... ----------- do.... $39 $54 NA. 
Feldspar and fluorspar. ....................... 14,875 14,682 Italy 2,906. 
Fertilizer materials manufactured: 
Nitrogenous.................-- eee r 92,675 54,416 India 30,715; East German 
10, 147; United Kingdom 10, 075. 
Phosphatic, Thomas slag. ................. 32, 680 26,567 NA. 
Other including mix ec r 13, 681 23,934 NA. 
Graphite, natura .. 48 ae 
ing. |. cies Steele cee ee ete 648 636 
Magnesite... „b 93 4 NA. 
Pyrite, par Weiegllt E 41,622 41,611 All to United Kingdom. 
Salt and brinee ns. 27 188 NA. 
Stone, sand and gravel: 
Dimension stone crude and partly worked: 
Granite, gneiss, sandstone, ete 145,123 526,265 Netherlands 386,678; West 
TET ud 82, 938; Denmark 
Marble and other calcareous... ........ 5,927 5,571 Denmark 8,701. 
/) K ace ect 2,609 4,506 NA. 
Dolomite chiefly refractory grade........... 9,421 8,872 Denmark 2,012. 
Gravel and crushed stone 800,981 808,674 West Germany 456, 20 Denmark 
312,321; Norway 30 
Limestonennnkn 472,480 543, 539 Finland 292,061; West Germany 
195,963; Denmark 53,467. 
Quartz and quartzite___._....____._____-.-- 104,146 149, 603 Denmark 98, 218; Norway 20,565; 
West Germany 17,150. 
Sand excluding metal bearing 88,058 47,531 Norway 27,029. 


See footnotes at end of table. 


716 MINERALS YEARBOOK, 1970 


Table 2.—Sweden: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
Sii NONMETALS—Continued 
Elemental, Ar, A 18 4 NA. 
Sulfuric acid including oleum. ............. 65,988 109,488 NA. 
Talc and steat ite. 4,714 8,876 Denmark 2,958. 
Other nonmetals n.e.s.: 
Crude. gn ³ . 14,917 29,630 United Kingdom 16,896; Denmark 
Slag dross and similar waste not metal s 
bearing ³˙ - A dms eR * 68,687 61,642 Norway 41,812; Denmark 18,667. 
Oxides and hydroxides of magnesium, 
strontium and barium................... 50 86 NA. 
Bromine, iodine and fluorine 14,472 24,528 West Germany 13, 446; United 


Kingdom 8,184; Finland 1,768. 
Building materials of asphalt, asbestos, 
and fiber cement and unfired non- 


metals n. e. 26, 896 29,110 NA. 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets. .............. 9,406 143,856 West Germany 87,219; Finland 
27,962; Denmark 14, 18. 
Hydrogen, helium and rare gases 208 147 NA. 
Peat including briquets and litter 16,620 17,811 Denmark 8,088; Norway 8,284; 
Italy 1,251. 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels... 4,514 5,189 "United Kingdom 2,475; Denmark 
1,508; Norway 1, 190. 
Kerosine and jet fuel. do.... 885 780 Denmark 812; United Kingdom 
248; Norway 220. 
Distillate fuel oll. do.... 2,994 2,019 Norway 1,056; Denmark 960. 
Residual fuel oll do.... 8,928 4,081 Norway 1 994; Denmark 1, 815; 
West Germany 129. 
Lubri cant do 409 397 Norway 126; Finland 125; 
Denmark 71. 
Other including liquefied petroleum gas 
do 377 480 Denmark ath Norway 82; 
Finland 
/ do.... 18,107 12, 896 
Mineral tar and other coal petroleum or gas 
derived crude chemicals 26,598 27,510 Netherlands 14,586; West Ger- 
^ p5 5,698 8; East Germany 


r Revised. NA Not available. 
! Includes cast iron and shot, grit, sponge, etc. of iron and steel. 
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Table 3.—Sweden: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrates 41,045 67,672 Greece 39,727; Guyana 5,846; 
United States 3,200. 
Oxide and hydroxide 24242 143,757 148,105 Jamaica 86,859; Guyana 
82,053; West Germany 
14,218. 
Metal including alloys: 
POD PE eee eee eae ee r 2,159 2,281 Norway 1,163; Finland 882. 
Unwrought. ..-.----------------------- 24,835 34,668 Norway 21,361; Ghana 5,100; 
United States 1,800. 
Semimanufactures...................- r 26,106 82,210 Norway 7,471; Austria 5,068; 
West Germany 2,862. 
Chromium: 
Shronpnnnee SE 149, 437 183,976 U.S.S.R. 127,524; Turkey 
81,502; Republic of South 
Africa 12,305. 
Oxide and hydroxide...................... r 1,884 2,088 West Germany 1,052; U.S.S.R. 
295; Italy 270. 
Cobalt oxide and hydr oxide 6 6 NA. 
Copper: 
Ore and concentrate 46,268 51,904 Canada 27,085; Peru 9,506; 
Chile 7,778. 
A ³ĩÜW1¹d¼¾]/ d ERE REUGERRERR E MESE 18,885 25,089 France 17,384; Belgium- 
Luxembourg 7,655. 
Metal including alloys: 
TADS osc soe eeu een ec 9,572 12,841 United States 6,728; France 
2,071; Denmark 1,819. 
Unwrought. ................-...----- 80,683 74,342 Chile 31,579; Zambia 19,321; 
B 
Semimanufactures r 18, 755 20,881 Finland 6, 846; United King- 
i West Germany 
Iron and steel: , 
Ore and concentrate except roasted pyrite. .. 81,553 46,976 Liberia 45,610. 
Roasted pyr ite 5, 135 1 NA. 
Metal: 
)ôͤ·Ü w r 194,276 426,256 U.S. S. R. 206,479; United 
States 119,325; East 
: Germany 35,295. 
Pig iron including cast iron 22 278,032 272,269 Finland 157,280; U.S. S. R. 
53,778; East Germany 
29,171. 
Ferroalloyy gz r 85, 707 99,408 Norway 41, 703; Republic of 
South Africa 14,110; India 
Steel, primary form 14,420 65,672 United States 24,095; Finland 
22,561; United Kingdom 
10,285. 
Semimanufactures: 
Bars, rods, angles, shapes, and sections.. 7 327,119 427,986 West Germany 104,276; 
Belgium-Luxembourg 
99,544; France 75,672. 
Universals, plates, and sheets 694,712 881,961 West Germany 167, 527; 
Belgium-Luxembourg 
142,065: United Kingdom 
127,735. 
Hoop and strip......................- r 60,676 80,029 Belgium-Luxembourg 31,077; 
est Germany 16,140; 
Czechoslovakia 12,969. 
Rails and accessories 6,540 6,124 West Germany 2,911; Den 
mark 1,355; Belgium- 
Luxembourg 816. 
J AA E E r 17,334 24,101 United Kingdom 10, 978; 
Belgium-Luxembourg 
3829 West Germany 
Tubes, pipes, and fit ting ss 191,099 223,022 West Germany 80,832; United 
Koscom 35,995; Austria 
Castings and forgings, rough........... r 6,244 5,905 Poland 3,847; Norway 624; 
Belgium-Luxembourg 524. 
Total semimanufactur ess r 1, 303,724 1,649,128 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS—Continued 


Metal including alloys: 
, wena 


Semimanufactures___..._._...-._------ 


Magnesium metal including alloys: 
Unwrought including scrap. ..............- 


Semimanufactures 
Manganese: 
re and concentrate 


Molybdenum: 
Ore and concentrate 


Platinum group and silver: 
Ore and concentrates value, thousands 
Waste and sweepings. .............- do.... 


Metals includin np alloys unwrought or 


partly work 
Platinum group. ß do 
S§öêéʃtAd ee uc do.... 


Tin metal including alloys: 
Unwrought including scrap. ..... long tons 


Semimanufacturees do 


Titanium: 


Tungsten: 


Metals including alloys: 
Blue powder (dust) 
Unwrought 


Semimanufactures 


 -- — e e m — — — 2 


Other: 
Ore and concentrate 
Ash and residues containing nonferrous metal 


See footnotes at end of table. 


1968 


1,591 
5,458 
r 1,898 


657 
123 
87,414 


1,104 
3,974 


4,396 
29 
1,031 


r 2,160 
r 14,002 
986 


r$1,867 


r $3,559 


r $1,785 


r $5,502 


762 
147 


2,661 
5,640 


1 , 930 
39 


2,119 


251 
r 38,424 


r 1,536 


2 
48,856 


1969 


1,178 
7,174 
1,825 


688 
88 
68,174 


1,105 
1,595 


6,613 
36 
1,260 


3,390 
13,070 
1,821 


$774 
$2,036 
$1,875 


$6,689 


577 
148 


3,463 
6,967 


2,440 
71 


2,486 


246 
43,104 


1,371 


60 
51,856 


Principal sources, 1969 


United Kingdom 515; East 
Germany 305. 


Peru 4,289; Republic of South 
Africa 1, 112; United King- 
dom 792. 

Belgium-Luxembourg 713; 

est Germany 428. 


N o 523; United Kingdom 


NA. 


Republic of South Africa 
51,576; U.S.S.R. 15,331; 
West Germany 769. 

Japan 726. 

Spain 1,189; Italy 174; 
Yugoslavia 116. 


NA. 
United States 15; West 
Germany 0; Austria 4. 


Switzerland 587; Canada 
412; U.S.S.R. 270. 


United States 2,810; Canada 
304; Netherlands 271. 

Norway 6,295; United States 
3,657; Canada 429. 

United Kingdom 676; 
Netherlands 639; West 


Germany 194. 


Canada $471; Peru $294. 
United States $1,029; United 
nid $861; Denmark 


United Kingdom $1,119; 
West Germany $548; 
Switzerland $144. 

United Kingdom $3,673; 
West Germany $2,493; 
Switzerland $312. 


United Kingdom 456; 
pu a 88; mainland 
China 2 

United Kingdom 97; West 
Germany 16. 


NA. 
Finland 1,233; Japan 1,184; 
United ‘Kingdom 1, 015. 


Canada 1,095; mainland China 
745; Republic of Korea 427. 
West Germany 46 6; France 
10; United ingdom 6. 


Netherlands 926; Belgium- 
Luxembourg 581; West 
Germany 384. 


Norway 181. 

Norway 21,923; Poland 
7,812; Canada 4,111. 

West Germany 831; Poland 
1885 Belgium-Luxembourg 


NA. 

West Germany 16,781; 
Norway 16,580; Poland 
6,347. 
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Table 3.—Sweden: 


(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Other—Continued 
Oxides, hydroxides and peroxides of metal 
Bao .cscecodbecee eet D E d 


Metals including alloys all forms 


NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, ete 
Dust and powder of precious and semi- 
precious stones value, thousands 


Grinding and polishing wheels and stones 


Barite and wither ite 
Boron materials: 
Crude natural bora tes 


Oxide and acid 
Cemendedd.u 


Clays and products (including all refractory 
brick): 


Crude n.e.s. (bentonite, kaolin, refractory)... 


Products, refractory (including nonclay 
Il umo 8 


Cryolite and chiol ite 
Diamond: 
Gem not set or strung.. . value, thousands 


Fertilizer materials: 
rude: 
Nitrogenous_____.__---___---_-_-____- 
PhospnaviCe 26505 8 


Manufactured: 
Nit rogenounun s 


Phospha tic 
POUBSBIC 2 ooo pee ees 


Graphite, natural 
Gypsum and plastereee 


See footnotes at end of table. 


1968 


1,653 
r 3,467 


597 
$585 


3,195 


18,731 
1,285 
6,362 

23,605 

r 12,462 


270,510 


r 95,243 


1,275 
$1,928 


$681 


8,720 


25 , 834 
527,974 


494,077 


r 18,656 
221,889 


42, 970 


67,182 
19, 209 


1,107 
387,077 


14,446 
6,000 


1969 


1,970 
5,400 


506 
$527 


8,542 


16,102 
1,617 
7,974 

790 

24,190 

9,131 


272, 102 


120, 384 


431 
$1,887 


$1,032 


9,812 


25,671 
521,334 


503,391 


42,523 
238,831 


41,050 


76,257 
22,966 


1,229 
896,026 


12,510 
6,836 


719 


Imports of mineral commodities—Continued 


Principal sources, 1969 


Finland 702; West Germany 
841; United Kingdom 252. 

Republic of South Africa 
1,462; France 933; West 
Germany 767. 


NA. 


United Kingdom $257; 
United States $134; 
Netherlands $76. 

United Kingdom 1,489; 
Austria 680; West Ger- 
many 561. 

Canada 7,390; U.S.S.R. 
4,300; Cyprus 1,835. 

West Germany 1,542. 


ee 6,212; Turkey 


A. 

Denmark 19,732; West 
Germany 1,777; United 
Kingdom 1,307. 

Denmark 6,603. 


United Kingdom 236,870; 
West Germany 10,982; 
United States 9,441. 


Austria 31,855; United 
Kingdom 30,230; West 
Germany 24,112. 

Denmark 424. 


Belgium-Luxembourg $1,331; 
Netherlands $284; Israel 
$186. 

United Kingdom $442; 
Netherlands $366. 

Denmark 4,747; United 
States 2,813. 


All from Chile. 
Morocco 418,219; U.S.S.R. 
91,155; Senegal 11,960. 


Norway 446,247; Nether- 
lands 51,302; West 
Germany 4,487. 

Tunisia 41,273. 

East Germany 61,629; 
Canada 58,813; West 
Germany 57,978. 

Norway 34,215; West 
5 5,790; Denmark 
614. 

Norway 76,251. 

Republic of South Africa 
5,880; France 4,799; main- 
land China 4,387. 

West Germany 601. 

France 190,924; Poland 
183,311; West Germany 
19,732. 

Denmark 7,812; West 
Germany 3,098. 

Austria 1,806; Czechoslovakia 
1298 United Kingdom 
1,298. 
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(Metric tons unless otherwise specified) 


Imports of mineral commodities—Continued 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Mica, all forme 1,184 1,045 NA. 
Pigments, mineral: 
Natural, crude. .......................... 291 146 NA. 
Iron oxides, processed 6,356 7,151 West Germany 5,912; United 
Kingdom 447. 
Precious and semiprecious stones except 
diamond.................- value, thousands $1,017 $1,981 Ireland $1,957. 
Pyrite ono ß caedi quim M iia E 63,914 112,877 NOR 74,069; U.S.S.R. 
SS14llöA§ h AAA OE EE r 986,154 993,414 Netherlands 426,844; West 
Germany 262,481; United 
Kingdom 169,257. 
Sodium and potassium compounds n.e.s.: 
Caustic 80da..... 2... - LLL LLL LL lll ll. 57,719 77,458 Belgium-Luxembourg 45,253; 
United States 7,123; 
Finland 7,098. 
Caustic potash..........................- 1,357 1,118 West Germany 867; United 
Kingdom 202. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous stone 2,970 2,704 Italy L 3 Belgium-Luxem- 
Slita ecc es ee d EE med 5,378 6,142 West Germany 8,644; Norway 
Other including granite, gneiss, etc. . 2,876 8,980 Norway 3,517. 
Worked, all types 19,694 20,909 Portugal 16,626; Italy 1,704; 
Norway 611. 
Dolomite, chiefly refractory grade 26,168 24,218 Norway 23,568. 
Gravel and crushed rock. ... .............. 48,953 52,668 Denmark 27,112; Finland 
. . 12,183; Norway 8,391. 
Limestone (except dimension) 85,039 121,098 United Kingdom 69,656; 
Denmark 40,426; Norway 
10,768. 
Quartz and quartzite -w 4,692 8,046 Spain 7,670. 
Sand excluding metal bearing 207,924 812,445 Denmark 195,397; Belgium- 
Luxembourg 103,686; 
Norway 8,740. 
Sulfur: 
Elemental, all form 148,928 118,840 Poland 46,101, France 
37,465; Finland 22,015. 
Dioxide, sulfuric acid, and oleum. .......... 86,618 25,304 Norway 11,913; Finland 
22155 West Germany 
Tale, steat ite, soapstone, and pyrophyllite 18,922 18,721 Norway 8,264; Belgium- 
rt a 4,162; Austria 
Other nonmetals, n.e.s.: 
CPUd8.. o lee ee eo Qu n r 25,940 33,759 West Germany 12,976; 
Norway 12,892; United 
Kingdom 4,007. 
Slag dross, and similar waste, not metal 
IDE 007245424 e Moser CS E r 16,734 15,288 NA. 
Oxides and hydroxides of magnesium, 
strontium, and bariu mm 8,690 9,700 Norway 6,116; United King- 
dom 1,641; France 489. 
Bromine, iodine, and fluorine 9d 1,312 953 A. 
Building materials of asphalt, asbestos and 
fiber, cement and unfired nonmetals n.e.s. . 16,218 14,439 Belgium-Luxembourg 4,631; 
West Germany 4,523; 
Denmark 2,588. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalll r 911 607 United States 414. 
Carbon black.......:...22 seco e aes nO nmsaus 23, 573 17,562 Netherlands; 8,287; United 
Kingdom 4,480; West 
Germany 1,965. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons r 1,734 1,570 United States 568, U.S.S.R. 
488; Poland 227. 
Lignite and lignite briquets........ ........ 8,567 13,796 East Germany 10,185; 
Czechoslovakia 2,803. 
Coke and semicoke............. thousand tons 1,074 1,101 West Germany 475; United 
Kingdom 181; Czecho- 
slovakia 53. 
Hydrogen, helium and rare gases 147 244 Norway 72. 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 
Refinery products: 
Gasoline (including natural) do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil. .............. do.... 
Residual fuel oil................ do 
Lubri cant. do- 


Other including liquefied gases. . do 


Total refinery products... ..... do.... 
Mineral tar and other coal, petroleum, or gas 
derived chemicals 


1968 1969 Principal sources, 1969 
66,840 77,420 Oman and Abu Dhabi 
22,537; Venezuela 14,774; 
Iran 12,595. 
21,743 22,057 Italy 5,142; Trinidad 2,618; 
etherlands 2,363. 
8,272 2,992 United Kingdom 1,666; 
Bahran 306; Denmark 288. 
51,504 50,883 United Kingdom 13,570; 
Trinidad 5,787; U.S.S.R. 
46,880 57,848 Norway 5,861; Netherlands 
8,536; Denmark 8,210. 
1,022 1,092 United Kingdom 857; 
Netherlands 294; United 
States 221. 
1,029 1,239 United States 504; Nether- 
lands Antilles 252; West 
Germany 224. 
125,450 185,056 
r 39,357 23,129 Belgium-Luxembo 6,854; 


Netherlands 6,231; West 
Germany 3,941. 


r Revised. NA Not available. 
1 Excluding artificia] corundum. 


? Includes s „ and sponge, powder, and shot of iron and steel. 
e. 


3 Mostly chlo 


COMMODITY REVIEW 


METALS 


Aluminum.—Production and consump- 
tion of aluminum in 1970 was relatively 
unchanged from 1969 levels although pro- 
ductive capacity continued to increase. Ow- 
ing to a decline in demand during the last 
half of 1970, output of primary metal was 
down 1 percent and production of semi- 
manufactures was down about 8 percent 
compared with 1969. Imports of bauxite 
and alumina increased more than 20 per- 
cent, and imports of unwrought metal and 
alloys increased to 40,000 tons, but trade 
in semimanufactures was little changed from 
1969. Consumption of primary aluminum 
was reported to be 77,500 tons in 1970 
(76,400 tons in 1969) .2 

Granges AB, which acquired AB Svenska 
Metallverken (SM) and its subsidiary com- 
panies in 1969, was the principal Swedish 
producer of aluminum in 1970. The com- 
pany’s Essem division was raising the out- 
put capacity of the Sundsvall smelter by 30 
percent, to 85,000 tons of aluminum an- 
nually. Sixty-two new electrolysis units 
were installed. At the Finspång works, 
which produced 59,400 tons of light-metal 


semimanufactures in 1970, a second casting 
machine for wide strip was installed and 
a third casting machine was ordered for 
delivery in 1971. Productive capacity for 
aluminum extrusions was more than 
doubled, to 16,000 tons annually. At Skul- 
tuna, a new rolling mill for extra-wide 
foil started production in 1970. 

Copper.—Production of copper concen- 
trate increased about 2 percent in 1970, to 
114,000 tons. The Boliden Co. continued to 
account for more than 90 percent of total 
output, with the remainder produced by 
Stora Kopparberg Bergslags AB (SKB) 
from mines at Falu and Tomtebo. 

In March 1970 Boliden decided to pro- 
ceed with expansion of mining operations 
at Aitik in Norrbotten County. Production 
of copper ore from this property will in- 
crease to 5 million tons annually in 1974 
(2.2 million tons of crude ore were pro- 
duced in 1970). The increased volume of 
ore mined is expected to drop the average 
content of copper to approximately 0.4 per- 


2 World Bureau of Metal Statistics (London). 
Word Metal Statistics. V. 24, No. 7, July 1971, 
p. 
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cent, compared with 0.5 percent at the pres- 
ent time. 


Boliden's contract with the Government 
to operate the mines at Adak was renewed 
in 1970, for a period of 10 years. About 
250,000 tons of copper ore are produced 
annually at Adak. 


SKB was increasing production capacity 
of its mine at Falu. The modernization pro- 
gram, which includes a new headframe, was 
scheduled for completion in early 1971. 


Output of copper at the Rónnskár smel- 
ter of the Boliden Co. included 51,200 tons 
of electrolytic copper, and 500 tons of blis- 
ter copper for sale. Approximately 40 per- 
cent of this quantity was produced from 
ores mined by Boliden. The expansion of 
production capacity for blister copper was 
not completed until late in 1970. 


Imports of copper ores and matte rose 
to 79,000 tons in 1970. Exports and imports 
of unwrought copper and alloys declined 
17 percent and 5 percent, respectively, com- 
pared with 1969; exports of semimanufac- 
tures declined slightly but imports increased 
by 40 percent. Production of copper and 
brass products by Gränges Essem division 
of Gránges AB, which accounts for the bulk 
of Swedish output, was 93,000 tons in 1970 
(97,000 tons in 1969) . Swedish consumption 
of refined copper declined to 82,500 tons, 
6.4 percent less than in 1969.3 


Iron and Steel.—Ferroalloys.—Airco Al- 
loys AB planned to add a third electric 
furnace to its ferroalloy plant at Vargon. 
The new furnace, rated at 75,000 kilovolt- 
amperes (Kva), is expected to double the 
plant's annual output of ferromanganese 
and ferrosilicon to a total of 125,000 tons. 
The two existing furnaces are rated at 
35,000 Kva and 15,000 Kva. Cost of the 
expansion program was reported to be $8.7 
million, including $4 million for pollution 
control equipment. 


Total output of ferroalloys in Sweden in 
1970 was slightly less than in 1969 but pro- 
duction of alloy steel rose 5 percent to 
1,281,000 tons. The principal increases oc- 
curred in stainless and too] steels. Imports 
of several alloying materials increased sub- 
stantially compared with 1969: manganese 
ore was up 70 percent; tungsten ore, 46 
percent; molybdenum ore, 12 percent; and 
chromite, 8 percent. Net imports of nickel 
and alloys were up 50 percent and apparent 
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consumption of nickel increased to 23,000 
tons. There was also an increase of 25 per- 
cent in production and exports of elemental 
silicon. 

Iron Ore.—Production and exports of 
iron ore in 1970 declined by 5 percent and 
12 percent, respectively, compared with 
1969. The declines were caused mainly by 
a strike at the mines of Luossavaara- 
Kiirunavaara AB (LKAB) early in 1970 
and by reduced demand for ore in West 
European markets during the latter part 
of the year. The strike at LKAB, which 
began December 9, 1969 and lasted until 
February 4, 1970, caused Swedish production 
and exports of iron ore in the first quarter 
to fall 40 to 50 percent below figures for 
the comparable period of 1969. During the 
following 9 months the rate of production 
was greater than in 1969 but export demand 
declined in the last quarter and the loss 
could not be made up. 

The decline in production appeared to 
affect only direct-shipping lump ore, output 
of which (17.47 million tons) was 15 per- 
cent less than in the previous year. Produc- 
tion of direct-shipping fines rose by 5 per- 
cent and output of concentrates increased 
by 18 percent. Production of iron ore pel- 
lets increased by 20 percent, to 4.9 million 
tons, while output of sinter and other 
agglomerates (3.4 million tons) was un- 
changed. Pellets and sinter made up 14 
percent of iron ore exports in 1970, com- 
pared with 11 percent in 1969. 

Swedish deliveries of iron ore in 1970 
totaled 32.5 million tons, of which 28 mil- 
lion tons were exported and 4.5 million 
tons were shipped to domestic consumers. 
Mine stocks at yearend totaled 4.6 million 
tons. 

Higher prices were realized for Swedish 
iron ore products in 1970. The statistical 
mean price (f.o.b. was equivalent to ap- 
proximately $8.35 per metric ton, compared 
with $7.35 in 1969. In contracts for 1970 
deliveries, LKAB and Gránges AB reported 
average price increases of 10 percent and 14 
percent, respectively, compared with the 
previous year. A further price increase of 
about 9 percent was reported by Gránges 
AB in contracts for deliveries in 1971. 

Production, deliveries, and exports of 
iron ore by the principal Swedish producers 
in 1970 were as follows (quantities in thou- 
sand metric tons): 


3 Page 38 of work cited in footnote 2. 
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Deliveries 
Produc- 
Company tion Domes- Ex- 
tic ports 
FCC 23, 780 600 24,100 
Gränges AK.. e 3,600 1,612 1,980 
Stora Koppar berg 894 967 T 
Fagersta Bruks A8. e 880 NA NA 
e Estimate. NA Not available. 


LKAB production (including output of 
pellets in parentheses) was 16.2 million tons 
at Kiruna (1.6), 5.02 million tons at Malm- 
berget (0.79), and 2.56 million tons at 
Svappavaara (1.4). The Svappavaara pellet- 
izing plant had its first full year of pro- 
duction in 1970 and accounted for most of 
the increase in Sweden's output of pellets. 
About 75 percent of LKAB exports of iron 
ore were shipped through the port of Nar- 
vik and 25 percent through the port of 
Lulea. Principal destinations of ore exports 
in 1970 (with quantities in million tons) 
were West Germany (9.6), Belgium (7.1), 
and the United Kingdom (2.7). Improved 
ore handling facilities at Narvik were in- 
dicated by an increase of 6 percent in the 
average cargo loaded (to 34,000 tons) and 
by a decrease of 36 percent in average turn- 
around time per ship, compared with 1969. 

LKAB also continued to improve pro- 
duction facilities at its underground mines 
at Kiruna and Malmberget. Hoisting capac- 
ity at both localities was being increased. 
At Kiruna, the first of five crushing stations 
planned for the new main haulage level, 
and the first of five new hoists being in- 
stalled in the 10-skip hoisting shaft, were 
expected to be completed by mid-1971. At 
Malmberget, the conversion to sublevel 
caving was nearly completed, and haulage 
on the 600-meter level was begun with 45- 
ton trucks. One of the four shaft furnaces 
for pellets at Malmberget was being re- 
placed; the new unit will have a production 
capacity of 500,000 tons per year and will 
increase total output capacity for pellets 
to 1.5 million tons per year in 1972. 

Output of ore products by Gránges AB 
in 1970 included 3 million tons at Gränges- 
berg and an estimated 600,000 tons at 
Strássa. Total deliveries of ore by the com- 
pany were about 12 percent less than in 
1969, and exports were about 21 percent 
less. Production of iron ore pellets included 
490,000 tons at Strassa and 102,000 tons of 
cement-bonded  ("Grangcold") pellets at 
the new plant in Grängesberg. The latter 
plant began production in the fall of 1970 
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and was expected to reach full capacity of 
1.5 million tons per year by the end of 
1971. In 1970 Gränges AB negotiated its 
first long-term contract for delivery of 
"Grangcold" pellets; the contract calls for 
delivery of 1.3 million tons over a 5-year 
period to the Polish state firm of Stalex- 
port. 

An alternative "cold-binding" technique 
for producing iron ore pellets, developed 
at the Royal Institute of Technology in 
Stockholm, was reported to be undergoing 
pilot-plant testing in 1970. In this process, 
iron ore concentrates and a binder such as 
cement, slaked lime or slag are pelletized, 
then hardened under high pressure in 
steam autoclaves at a temperature of 200°C 
for 8 hours. 

Output of iron ore by SKB in 1970 came 
from five mines in central Sweden. Deliv- 
eries by mine (in thousand metric tons) 
were as follows: Risberg (304), Blótberget 
(246), Haksberg (234), Vintjärn (91), and 
Ramhall (92). Deliveries included 488,000 
tons to Gränges AB and 305,000 tons to the 
SKB steelworks at Domnarvet. The com- 
pany continued to increase productive ca- 
pacity at its mines and ore dressing plants, 
under an expansion plan which is expected 
to raise total output capacity for iron ore 
to 1.4 million tons annually by 1975. A 
19 foot by 28 foot autogenous grinding 
mill was reportedly being installed in 1970, 
and a new ore body was found at a depth 
of 500 meters near the Vintjárn mine. 

Fagersta Bruks AB produced iron ore 
from three mines in 1970. The largest mine, 
operated by AB Dannemora Gruvor (68- 
percent owned by Fagersta) produced 
690,000 tons of iron ore products from 1.3 
million tons of crude ore. This was a 33- 
percent increase in output of iron ore prod- 
ucts compared with 1969, and a further 
increase of 15 percent was expected in 1971. 
Fagersta leased the Bäckegruvan mine in 
Västmanlands County from Uddeholms AB, 
for a period of 10 years beginning January 
1, 1970. The Báckegruvan mine produced 
130,000 tons of low-phosphorus (.003 per- 
cent P) concentrates in 1968. The third 
mine operated by Fagersta was the Smáltar- 
mossgruvan property in Kopparberg Coun- 
ty. In other activities, deep explorations 
were continued in five sections of the Dan- 
nemora ore-field, and the Dannemora- 
Hargshamn railway line was converted to 
standard-gauge and reopened by midyear. 
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Boliden Aktiebolag completed its investi- 
gation of the Stav and Kantorp iron mines 
in 1970, at a total cost of $1.3 million. Iron 
ore reserves were estimated at 1l million 
tons, with an average iron content of 36 
percent. Although the ore is low in sulfur 
and phosphorus, considerable investment 
would be necessary to prepare the mines 
for production and the company deferred 
plans for further development. The mines 
are located in Sódermanland County and 
were purchased from Boxholms AB in 
1967. 

Gránges AB ordered three 265,000-ton- 
deadweight ore/oil carriers in 1970. Two 
were ordered in February and are scheduled 
for delivery in 1973-74. The third, ordered 
jointly by Gránges and another Swedish 
company, is scheduled for delivery in June, 
1974. All three vessels will be built at the 
Uljanik shipyards at Pula, Yugoslavia. The 
Gránges shipping division's fleet in 1970 
included two 76,000-ton ore carriers and 
five ore/oil carriers of 21,000 to 106,000 
deadweight tons. 

Pig Iron.—Output of pig iron and sponge 
iron in 1970 was equivalent to 92 percent 
and 82 percent, respectively, of Swedish 
production capacity. Blast-furnace produc- 
tion of pig iron increased about 4 percent 
compared with 1969, and the quantity of 
hot metal used directly for steelmaking 
rose 9 percent to 2,161,000 tons. Imports 
of pig iron increased 35 percent to 355,000 
tons while exports were less than 2,000 tons 
compared with 71,000 tons in 1969. 

The Guldsmedshyttan iron works of 
Gränges. AB was sold at yearend to Sand- 
viken Jernverks AB. The plant was sold 
because Gränges’ requirements for ingot 
moulds at the Oxelósund steel-works have 
been sharply reduced by developments in 
continuous casting. The Guldsmedshyttan 
plant, which produced 49,000 tons of pig 
iron in 1970, will continue to receive most 
of its blast furnace feed in the form of iron 
ore pellets from Strássa, under a 10-year 
contract between Gránges and the new 
owners. 

Gränges production at Oxelösund in 1970 
included 893,000 tons of pig iron and 35,000 
tons of sponge iron. 

Norrbottens Jarnverk AB (NJA) ordered 
a new blast furnace in 1970 from the West 
German firm of Demag. The furnace is 
scheduled to be installed at Luleà by mid- 
1973 and is expected to raise the company's 
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output capacity for pig iron to 1.6 million 
tons annually. Present capacity is about 
500,000 tons. NJA expects to double its 
steelmaking capacity by 1975. 

Steel—Steel production, consumption, 
and trade continued to grow in 1970. Out- 
put of crude steel was equivalent to about 
92 percent of production capacity, com- 
pared with 89 percent in 1969. Apparent 
domestic consumption of crude steel rose 5 
percent to 5,745,000 tons. The quantity of 
imports of finished steel exceeded exports 
by 25 percent, but the relatively high 
value of Swedish exports again generated a 
trade surplus of about $200 million. In- 
vestment in the iron and steel industry in- 
creased 20 percent in 1970, to $120 million. 
A government forecast for the next 5 years 
predicted a 1.5 percent reduction in the 
number of man-hours worked, an average 
annual production growth rate of 6 per- 
cent, annual investment requirements of 
$130 to $140 million, and an annual export 
growth rate of 8.5 percent, subject mainly 
to limiting factors of labor availability and 
investment capital. 

A study by the Swedish Ironmasters' 
Association (Jernkontoret) in 1970 esti- 
mated that growth in Swedish consumption 
of steel will average about 3 percent an- 
nually from 1970 to the year 2000. The 
study also estimated that the proportion of 
special steel in Sweden's total steel output 
would increase from 28 percent in 1969 to 
40 percent in 2000. 

Electric furnaces continued to account for 
the largest share of crude steel production 
in 1970 but the share produced by oxygen 
processes was increasing. By process, the 
shares of total output in 1970 (1969 shares 
in parentheses were: electric, 41.5 per- 
cent (41.1); oxygen, 34.8 (32.8); open- 
hearth 23.2 (25.4); and basic Bessemer 
(Thomas) 0.5 (0.7). Continuous castings 
accounted for 14 percent of the crude steel 
produced (12 percent in 1969). 

Consumption of scrap for steelmaking in 
1970 was estimated at about 3.1 million 
tons, equivalent to approximately 56 per- 
cent of crude steel production. In 1969, the 
latest year for which data were available, 
scrap consumed by steelmaking processes 
was equivalent to 89 percent of the output 
of electric steel, 67 percent of open-hearth 
Organization for Economic Cooperation and 
Development (OECD), Paris. Draft Report on 
the Iron and Steel Industry in 1970 and Trends 


in 1971. Document DIE /I / 18/71. 105, Statistical 
Annex, Aug. 3, 1971. 
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steel, 30 percent of Thomas steel, and 5 
percent of oxygen steel. Imports of scrap 
in 1970 totaled 481,000 tons, including 
53,000 tons of stainless steel scrap of which 
65 percent was imported from the United 
States. 

Gránges AB produced 842,000 tons of 
crude stee] at Oxelósund in 1970. Output 
of continuously-cast slabs increased 31 per- 
cent to 352,000 tons, while output of heavy 
plate totaled 534,000 tons. The company 
planned to increase production capacity for 
heavy plate to 625,000 tons annually by 
mid-1971. In the fall of 1970, a $4.3 million 
roller-spray quench plant for construction 
steel plate was installed at Oxelésund. The 
plant was reported to be the only one of 
its kind outside the United States and 
Japan, and its production capacity was esti- 
mated at 30,000 tons of quenched and tem- 
pered plate per year. The Granges Hedlund 
division continued to export about 40,000 
tons annually of large-diameter gasline pipe 
to the Soviet Union. 

SKB produced 947,000 tons of rolled steel 
in 1970, slightly less than in 1969. The com- 
pany was investing $73 million in order 
to increase production capacity for finished 
steel products by 30 percent to 1.3 million 
tons annually by 1975. In 1970 a $16 mil- 
lion tandem cold-rolling mill was installed 
in the SKB steelworks at Domnarvet. The 
mill has a production capacity of 700,000 
tons per year. The existing reversible mill 
is to be rebuilt for continuous rolling of 
stainless steel strip. A substantial share of 
the company's output of stainless steel has 
been shifted from Sóderfors to Domnarvet, 
to take advantage of continuous casting 
facilities. SKB produced 23,700 tons of stain- 
less steel in 1970. At Sóderfors, a vacuum 
degassing plant using the ASEA-SKF 5 
process was installed. SKB was also expan- 
ding productive capacity for specialty 
steels at Sóderfors and Vikmanshyttan. 

NJA planned to invest about $83 million 
by 1975, to double the output of steel at 
Luleå to 1.2 million tons annually by 1974. 
Orders were placed with a West German 
firm for an oxygen plant (capacity 14,000 
cubic meters per hour), and with an Aus- 
trian firm for a Linz-Donawitz converter 
(capacity 900,000 tons per year). Rolling- 
mill and foundry capacity will also be ex- 
panded. 

In other developments, Uddeholms AB 
announced plans to invest a total of about 
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$50 million during the next 3 years at its 
plants at Degerfors (stainless steel sheet) , 
Hagfors (bars and wire), Munkfors (cold- 
rolled strip) , and Storfors (pipe). NJA and 
SKB were considering construction of a 
large coking plant at Gávle. Fagersta Bruks 
AB started up a new hot strip mill at Fa- 
gersta in 1970, and planned to install a new 
vacuum degassing furnace in 1971 as well 
as continuous slab-casting facilities for 
stainless steel in 1972. The company also 
planned to increase production capacity 
for high-speed steel by installation of two 
more electro-slag refining (ESR) furnaces. 

Lead and Zinc.—Production of lead con- 
centrates (108,200 tons) and zinc concen- 
trates (167,500 tons) were slightly higher 
than in 1969. About 60 percent of the lead 
concentrates were produced from the Lais- 
vall and four other mines in northern Swe- 
den, while about 60 percent of the zinc 
concentrates was produced from 10 mines in 
central Sweden. The total output of concen- 
trates was produced by 21 mines, of which 
17 were operated by Boliden and 1 each 
by Bolaget Vieille Montagne, AB Statsgru- 
vor, SKB, and the Axel Johnson Group. 
Boliden's share of the total output of con- 
centrates included about 65 percent of the 
zinc and 85 percent of the lead. In addi- 
tion Boliden produced 30,800 tons of zinc 
clinker (70 to 75 percent Zn) from copper 
and lead slags at Rönnskär. 

Boliden continued to develop the North 
Garpenberg mine in central Sweden for 
production in 1972-73. The ore contains 
appreciable quantities of silver, in addition 
to lead and zinc. While the metal contents 
were not reported, the sulfide ores of this 
region generally contain 6 to 13 percent 
combined lead and zinc, and 0.4 to 0.8 per- 
cent copper; gold is usually associated with 
chalcopyrite, and silver with galena and 
zinc blende.é 

Exports in 1970 included 47,000 tons of 
lead concentrates, 180,000 tons of zinc con- 
centrates, and 32,000 tons of zinc-bearing 
residues. The principal countries of desti- 
nation continued to be Norway, West Ger- 
many, and Belgium. 

Sweden’s consumption of refined lead 
dropped to 48,800 tons in 1970 (54,900 tons 


Allmänna Svenska Elektriska 
Aktiebolaget (ASEA) and AB Svenska. Kullager- 
fabriken (SKF). 

6 Mellansvenskgruvindustri (The Mining Indus- 
try of Central Sweden). Statens offentliga utred- 
ningar No. 51 (1970). Industridepartementet, 
Stockholm, p. 39. 


5 Developed by 
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in 1969) while consumption of slab zinc 
was 36,000 tons (38,100 tons in 1969).* 

Tungsten.—AB statsgruvor continued 
preparations to reopen the Yxsjóberg cop- 
per-tungsten-fluorspar mine in central Swe- 
den. Running-in of the new concentrator 
was expected to begin in the fall of 1971, 
using tailings from former operations. Reg- 
ular production will probably begin in 
1972. An estimated $3.5 million is being 
spent on the Yxsjóberg development. 

The Yxsjóberg deposit is about 800 
meters long. It consists of three separate 
ore bodies lying between depths of 250 
and 450 meters. The main working level 
of the mine will be at 300 meters, with ore 
hoisted from the 450-meters level. All 
crushing will be done underground. The 
mine will produce about 150,000 tons of 
ore annually, yielding about 500 tons of 
scheelite concentrates with an average con- 
tent of 72 percent WOs. The ore is re- 
ported to contain 5 to 10 percent fluorspar, 
but the distribution of this mineral is ir- 
regular. Copper content was not reported. 
Ore reserves are reportedly sufficient for 15 
to 20 years' production. 

Scheelite will be concentrated by shaking- 
tables, followed by roasting and high-in- 
tensity magnetic separation. Two concen- 
trates will be produced; the first directly 
after rod-milling of the crude ore and the 
second after ball-milling and removal of 
copper sulfide and fluorspar by flotation. 
The sulfide concentrate will contain about 
25 percent copper, while the fluorspar con- 
centrate is expected to contain 95-96 per- 
cent CaFo. 

Uranium and Nuclear Energy.—Investi- 
gations were continued at Ranstad by AB 
Atomenergi, to investigate the economics of 
producing uranium on a commercial scale 
from deposits in the Billingen shale. The 
company was expected to submit its report 
and recommendations to the Government 
in 1971. Meanwhile, the mine and mill 
continued to operate at about 40 percent of 
rated capacity. Swedish demand for ura- 
nium was expected to be 1,800 tons annu- 
ally by 1980, increasing to 3,000 tons annu- 
ally by 1985. 

The Swedish Geological Survey reported 
finding large uranium-rich boulders in the 
Arjaplog region of Norrbotten County. 

Functional defects found in the Marviken 
reactor system, and a review of the basic 
design, led AB Atomenergi to abandon the 
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heavy-water project in April 1970. After 
considering the feasibility of substituting a 
light-water reactor in the system, the nu- 
clear power project was dropped altogether. 
A proposal to convert the plant into an 
oil-fired station was being considered. 

Some delay was experienced in completion 
of the Oskarshamn nuclear powerplant. 
Production of power on a commercial scale 
was expected to start in 1971, with full out- 
put (about 400 megawatts of electricity) 
being reached in 1972. A second unit (Os- 
karshamn II, with a capacity of 580 mega- 
watts was under construction and sched- 
uled for service by 1975. 


NONMETALS 


Cement and Other Construction Mate- 
rials.—Activity in building construction 
appeared to be little changed from 1969. 
Production and imports of cement rose 
slightly, while exports were sharply re- 
duced. Output of building bricks contin- 
ued to decline. Building costs were 5 to 10 
percent higher than in 1969. 

Quarry production of broken and crushed 
granite increased by 1 million tons, and of 
sandstone and quartzite by 300,000 tons. 
Output of limestone for cement manufac- 
ture was down about 3 percent. Exports of 
stone increased by more than 350,000 tons, 
or about 20 percent compared with 1969. 

Output of construction materials by 
Höganäs AB in 1970 included 220,000 tons 
of fire clay, 60,000 tons of chamotte, and 
30,000 tons each of olivine and soap- 
stone. The output of fire clay was nearly 
50 percent more than in 1969. 

LKAB continued to mine quartzite at 
Nukutusvaara, north of Kiruna. The quart- 
zite is used by the company in the manu- 
facture of iron ore pellets. 

AB  Forshammars Bergverk, which is 
owned two-thirds by LKAB, mined quartz, 
quartzite, and feldspar from a number of 
deposits in central Sweden. Quartzite was 
mined and processed in Dalsland, princi- 
pally at Vingenás and Byn (output capac- 
ity about 74,000 tons per year); and also 
at Ámnebyn (output about 20,000 tons per 
year); the product was shipped mainly to 
AB Ferrolegeringar at Trollháttan and to 
Avesta Jarnverks AB at Rádanefors, and 
some was exported to West Germany. The 
Amnebyn quartzite is used in manufactur- 


' Pages 51 and 65 of work cited in footnote 2. 
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ing lining material for electric iron and 
steel furnaces. About 20,000 to 25,000 tons 
of feldspar is mined annually at Limberget, 
Forshammar (Västmanland) , from a depos- 
it having proven reserves of about 1.5 mil- 
lion tons. In addition, 400 tons of potash 
feldspar and 4,000 tons of quartz is mined 
per year at Drómgruvan in the vicinity of 
Norrkóping. The company's total produc- 
tion capacity for feldspar was about 32,000 
tons per year, while the capacity for quartz 
was considerably higher than the current 
rate of production. About 60 percent of the 
feldspar is sold on the domestic market and 
the rest is exported.§ 

The Reymersholm Works of the Boliden 
Co. produced an estimated 150,000 tons of 
byproduct gypsum from the manufacture 
of phosphoric acid in 1970. The company 
hopes to produce gypsum pure enough to 
be used by the cement industry and for 
other construction materials, but at present 
the byproduct is wasted. Expansion of phos- 
phoric acid production by the company is 
expected to increase output of gypsum to 
500,000 tons per year by 1973. Swedish im- 
ports of gypsum totaled 487,000 tons in 
1970. 

Pyrite and Sulfur.—Approximately half 
of the increase in Sweden's output of py- 
rite in 1970 came from the Näsliden and 
other mines of the Boliden Co. Production 
of pyrite concentrates by Boliden rose to 
about 480,000 tons, about 8 percent more 
than in 1969. The company's production 
goal was 600,000 tons annually. Two new 
pyrite mines—the Kedtrásk and Udden prop- 
erties in Västerbotten County—were sched- 
uled to go into regular production in 1972- 
73. 

Trade in pyrite was not appreciably 
changed, with imports of 118,000 tons and 
exports of 52,000 tons in 1970. Imports of 
elemental sulfur rose to 134,000 tons. 
Imports of sulfuric acid in 1970 (77,000 
tons were four times the quantity 
imported in 1969, and exports (188,000 
tons) increased by more than 70 percent. 
Output of sulfuric acid from Boliden plants 
at Rönnskär and Hälsingborg increased 14 
percent to 632,000 tons. 

Boliden's capacity for production of sul- 
furic acid was expected to rise to nearly 
l million tons annually by the end of 1971, 
when a new 250,000-ton-per-year plant is 
to be completed at Hälsingborg. Plants for 
production of liquid sulfur dioxide were 


721 


completed at Ronnskár (30,000 tons per 
year) and at Hálsingborg (55,000 tons per 
year) in 1970. 

Other Nonmetals.—Norrlandsfonden, a 
government agency which promotes de- 
velopment of mineral resources in northern 
Sweden, was conducting economic studies 
and technical research on several deposits 
of nonmetals in Norrbotten County. These 
included a large body of rock containing 
50 to 70 percent of anthophyllite asbestos, 
located about 80 kilometers north of Kir- 
una; a 20 million-to-50-million-ton body of 
graphitic schist (location not specified), 
containing about 30 percent of fine-grained 
graphite; 1 to 3 million tons of low-iron 
soapstone near the community of Tärendö; 
fluorspar, as disseminated deposits in sand- 
stone grading 15 to 30 percent CaF% (loca- 
tion unknown); and several bodies of 
marble in the vinicity of Jokkmokk, Lulea, 
and Tärendö. The soapstone may be used 
as a source of ceramic- or paper-grade talc. 
Sweden's imports in 1970 included 300,000 
tons of kaolin and other clays, 19,000 tons 
of asbestos, 16,000 tons of fluorspar, and 
22,000 tons of talc. 


MINERAL FUELS 


Coal and Coke.—The small output of 
coal in Sweden continued to be produced 
by Höganäs AB, as a byproduct of clay 
mining. 

Imports of coal rose to 1.66 million tons, 
about 6 percent more than in 1969, while 
imports of coke rose nearly 10 percent to 
1.2 million tons. Coking and gas coal made 
up 67 percent of total coal imports (in- 
cluding breeze), followed by anthracite (7 
percent) and steam and other coal (26 
percent). Gränges AB produced 501,000 
tons of coke at Oxelósund. 

Electric Energy.—Preliminary figures in- 
dicated that production of electric power 
increased to 60.8 billion kilowatt-hours 
in 1970, of which 68 percent was produced 
by hydroelectric plants and 32 percent by 
thermoelectric plants. Nuclear power pro- 
vided only 0.3 percent of the total thermal 
output in 1970, but this was expected to 
begin rising in 1971 with completion of 
the first commercial nuclear powerplant at 
Oskarshamn. 

Petroleum.—Oljeprospektering AB con- 


"i LKAB Tidningen. V. 14, No. 2, 1971, pp. 19- 
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tinued seismic surveys in the southern prov- 
ince of Skane in 1970, and also conducted 
aeromagnetic surveys of the Swedish Con- 
tinental Shelf along the west coast and east- 
ward to Gotland in the Baltic Sea. The 
company was preparing to drill its first 
offshore hole, near Trelleborg, to a depth 
of 3,000 meters. 

A bill concerning onshore exploration 
and exploitation of oil, gas, and salt was 
intreduced into Parliament. The law is in- 
tended to be effective from 1973, and will 
supersede the Coal Field Act of 1886.9 


Imports of crude petroleum rose to 11.8 
million tons in 1970, an increase of nearly 
12 percent from 1969 and 30 percent com- 
pared with 1968. Refinery throughput in- 
creased by 10 percent, but net imports of 
petroleum products also increased by 12 
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percent to 19.1 million tons as consumption 
continued to increase. Inland consumption 
of petroleum products in 1969 and 19/70 is 
shown in the following tabulation, in thou- 
sand metric tons: 


Inland consumption 


Product 
1969 1970 

Gasoline 2,688 2,825 
Kerosine. ................. 216 226 
Gas/diesel oil............... 8,250 9,108 
Residual fuel oil 11,959 18,764 
Other 1,6 ,092 
Total..............-- 24,691 27,510 


Source: Organization for Economic Cooperation 
and Development (OECD), Paris. Provisional Oil 
Statistics by Quarters, Fourth quarter, 1970. 1971, 


21 pp. 


°? Bulletin of the American Association of Petro- 
leum Geologists. V. 55, No. 9, September, 1971. 


The Mineral Industry of Taiwan 


By K. P. Wang? 


Lacking extensive resources, Taiwan's 
mineral industry in 1970 became increas- 
ingly engaged in processing such foreign 
raw materials as crude petroleum, steel 
scrap, bauxite, and phosphate rock to meet 
national needs. The cement industry con- 
tinued to be the principal industrial sector 
using domestic raw materials. Together 
with the chemical fertilizer industry, these 
processing industries had a combined added 
value many times the value of the extrac- 
tive sector, where coal, despite declining 
output, was still by far the most impor- 
tant commodity. 

The second year of the fifth 4-year plan 
(1969-72) ended fairly successfully in 1970 
with a gross national product (GNP) pre- 
liminarily estimated at $4,550 million 2 in 
1964 prices and $5,440 at current prices. 
This represented a 10.2-percent increase 
over GNP in 1969 and well above the 
overall 7-percent annual growth rate pro- 
jected for the plan. The mining sector ac- 
counted for 1.5 percent of the GNP and 
the mineral processing and related prod- 
ucts sector, including the cost of raw mate- 
rials, 17.5 percent. Breakdown by value of 
output for the specific sectors was as fol- 
lows, in million U.S. dollars: 


Economic sector 1969 1970 
Overall mining $80.8 $81.5 
Coal cen e Eme 50.1 49.4 
Metals 7.4 7.2 
Oil and natural gas 16.9 17.0 
Salt evapor ation 2.1 4.2 
Nonmetals and quarrying. . 8.2 3.7 
Manufacturing of mineral and 
related products. ........... 833.0 955.0 
Chemical produets 383.0 361.0 
Oil and coal products 192.0 231.0 
Nonmetallic mineral prod- 
VA ee ane 148.0 149.0 
Base metals 129.0 183.0 
Metal products. 31.0 31.0 


A firm decision was made during the 
year to go ahead with an integrated 2-mil- 
lion-ton conventional steel plant that uti- 
lizes moslty imported raw materials. The 


projected cost would be approximately 
$415 million. However, efforts to interest a 
foreign company in a joint venture were 
not successful. Work progressed on the fur- 
ther integration of the nonferrous metal 
industries. In late 1969 the Asian Develop- 
ment Bank had granted a $2.7 million 
loan to the Taiwan Aluminum Corp. 
(TALCO) and a $1.1 million loan to the 
Taiwan Metal Mining Corp. for expanding 
rolling and fabrication facilities. In 1970 
Taiwan Metal completed a furnace to 
make copper matte. 

Preliminary work was started on a large 
petroleum refinery at Shenao near Keelung 
in the north to complement refineries in 
Kaohsiung down south. Plans were made 
to build Taiwan’s second naphtha-cracking 
plant. The coal industry had another diffi- 
cult year, and the Government initiated an 
ambitious program to revitalize it. Expan- 
sion and modernization of many cement 
facilities in Taiwan continued. Construc- 
tion began on another large fertilizer plant 
—this one to produce urea and ammonium 
sulfate at Nankong near Taipei. Intention 


to construct a $15-million phosphate plant 


was announced. To aid farmers, fertilizer 
prices were significantly lowered. 

On September 13, the Executive Yuan 
announced a 10-year energy plan aimed at 
raising generating capacity threefold to 6.1 
million kilowatts3 by 1980. This total 
comprised 2.8 million kilowatts for thermal 
power, 2.1 million for atomic power, and 
1.2 million for hydropower. In October 
1969 the Taiwan Power Co. (TPC), which 
produces the bulk of Taiwan’s power, had 
awarded a joint contract to General Elec- 
tric Co. and Westinghouse Electric Corp. 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

2 Where necessary, values have been converted 
from New Taiwan dollars (NT$) to U.S. dollars 
at the rate of NT$40—US4$1.00. 

3 Installed capacity. Peak capacity estimated at 
6.6 million kilowatts. 
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to build a 604,000-kilowatt, light-water re- 
actor plant at Chinshan in northern Tai- 
wan by 1975. The $142.7 million project— 
$96.1 million in foreign currency and $46.6 
million in local currency—will be financed 
in part by a $79.7 million loan from the 
U.S. Export-Import Bank. In 1970, a major 
share of Taiwan's power consumption, 
which totaled approximately 9 billion kilo- 
watt-hours (kwh), was utilized by the 
minerals and related industries as follows: 
474 million in mining, 1,312 million in 
chemicals, 659 million in fertilizers, 497 
million in alkalis, 121 million in ceramics, 
595 million in cement, 156 million in 
metal products, 894 million in iron and 
steel, and 537 million in aluminum. 

A new Statute for the Encouragement of 
Investment was approved to cover the dec- 
ade ending 1980. In late 1970 a selective 
policy on foreign investments was also an- 
nounced, with priority approval given to 
foreign applications involving one of the 
following conditions: Finished products en- 
tirely for export which, in the process of 
manufacture, have used at least some 
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domestic materials or semifinished products 
of Taiwan origin; a manufacturing process 
that involves advanced technology for pro- 
ducts in demand both on the domestic and 
foreign markets; joint ventures (foreign and 
Chinese) for the exploration and develop- 
ment of natural and underground re- 
sources; basic industries that require large 
capital outlay and sophisticated production 
know-how; or ventures that will help im- 
prove domestic technical standards and 
stimulate industrial development. 

Late in the year, serious consideration 
was given to the merger of research and 
service activities of the Mining Service and 
Research Organization (MRSO) in Taipei, 
the United Industrial Research Institute in 
Hsinchu, and the Metals Industries Re- 
search Institute in Kaohsiung into a new 
nonprofit science and technology institute, 
following the pattern of the one estab- 
lished in South Korea. The Battelle 
Memorial Institute and Arthur D. Little, 
Inc; were contracted to evaluate the proj- 
ect. 


PRODUCTION 


Gross production from mining and ex- 
traction showed little change. However, coal 
output declined further because of safety 
problems, low prices, and competition 
from fuel oil. Natural gas output remained 
steady. A significant increase was registered 
in 1969 when the pipeline to Taipei was 
completed. Salt output, though not too im- 
portant in terms of value, increased more 
than 40 percent in tonnage to meet the 
growing need for sodium compounds in 
the paper, textile, aluminum, and petro- 
chemical industries. Production of con- 
struction raw materials increased slightly, 
in line with the rise in cement output. 

Manufacture of mineral and related 
products showed a sharp upturn. In iron 
and steel products, important increases 


were noted in both tonnages and diversity 
of products. The 22-percent increase in 
aluminum was due to completion of new 
reduction potlines. Oil refining activities 
were accelerated, notably in making fuel 
oil; overall output rose more than 10 per- 
cent. Better transport and distribution 
through the use of new large tankers 
helped to improve the petroleum situation. 
Fertilizer output showed an overall slight 
decline in tonnage, because of the difficulty 
in marketing under high price conditions. 
Various new facilities were being built, 
however, and fertilizer output should rise 
again in the near future. 


t U.S. Embassy, Taipei, Taiwan. State Depart- 
ment Airgram A-55 (Economic Trends in the 
Republic of China), Mar. 9, 1971, pp. 11-12. 
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Table 1.—Taiwan: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
Alumina, gross weight......----------------.-------------------- 37,874 44,217 41,817 
Metal, rt ð sso ese secs ⁰ 8 20, 020 22, 108 26, 991 
Copper: 
Mine output, metal eontent ö • [U⅜⁵ ꝛ:z— „ 2, 300 2, 300 2, 500 
Metal refined, secondarꝶ⁸/ꝶWt,;ê,t ttt 2, 542 13,244 3,752 
Gold metal, primary 77j)%%Cöͥͥͤ0ͥ ͥ ä T8 troy ounces.. 20, 994 21,486 22, 550 
Iron and steel: 
Iron ore and concentrate e 5,847 7,847 5, 870 
IIC ³o».¹ . ⁰⁰A y eee ence thousand tons 76 78 56 
Ferroalloys (ferrosili con) 2,189 1.718 5,039 
Steel ingots and cast ing thousand tons 242 271 294 
Silver metal, primar T thousand troy ounces.. 90 81 95 
NONMETALS 
y Clero 2. cei cu ERRORES 1,200 3,081 2,842 
(C6mehl... 222-2. bete Ar. oe EpL thousand tons.. 3,993 4,088 4,305 
Clays: 
Ceramic and pottery-------------------------------------- do NA 7 NA 
Paper Il)... S mq tene do.... NA 5 NA 
A 2 er ee hs d s do.... NA 755 NA 
Brick and h; do NA 1,104 NA 
gii asd materials, manufactured: 

Urea (46 percent 9. do 204 257 180 
Ammonia anhydrouͥ sss „„ „ do 172 147 156 
Ammonium sulfate (21 percent 777 do 382 418 398 
Nitrochalk (20 percent N) 2... .......- do. 75 54 46 
Compound fertilizer (20 percent N, 5 percent P:03, 10 percent K:0) 

do- 65 121 118 
Calcium superphosphate (18 percent P:O z)) do- 204 197 190 
CF ꝛ³ꝛ mm; e m dE E EA EU 5,636 5,123 11,325 
I! cT RR thousand tons.. 119 110 12 
C11. Addddddddddddddddddddddd/́. LI CRUCE cea do.... 1,421 1,292 1,286 
Pyrite and pyrrhotite (including cupreous): ! 
Gross hh do- 39 38 40 
Sulfur eontenmnndddddddddd —!k do- 14 14 15 
Quartz, quartzite, and glass sand..............................- do.... NA 129 NA 
% P/ ³ ec dxmsead os uen er 8 do 311 383 535 
Stone: 
Dr ð2Vu ʒ Ss do 79 59 63 
III; ⁰¹ð¹ in... ⁵ ¾ . 8 do.... 6,612 7,406 NA 
Sulfur, elemental, native other than Frasch 222222 4,432 4,830 6,060 
Talc and related materials, BORDSLODG. . 2 c sco ch oto let Qs Eds eee 29,054 24, 373 38,717 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous -.2. ss eee cise thousand 5 5,014 4,645 4,478 
oke CREME ta cpt ai hn Pe cecil A z 256 253 279 
Naturns eee ce ee Bs million cubic feet - 24,877 81,553 32,400 
Petroleum: 
ſlſGrl 8 thousand 42-gallon barrels. . 421 581 638 
Refinery products: 
Gasoline, aviation and motor____.._-.-.-__----.------- do 13, 035 8,811 4,519 
F oi ee d eee TIO do.... 171 125 158 
J%öC§˙—êdᷣ»» » els er M E Mn 8 do.... 2,912 r 8,735 NA 
Diesel. oil- > t ecc ⁰⁰⁰ seeded do 13, 338 r 5, 376 7,243 
Fl ð ae EE e do....711,222 714,874 16,812 
Liquefied petroleum gass s do.... r 666 r 993 1,370 
Balb eae Nearly e ut ie 8 do.... r 719 r 746 945 
Lubresntois: 22 22-08 st i i ee LE ET do 161 196 321 
Other, including unspecified *. ““)“)))) nu do- 776 901 1,025 


e Estimate. P Preliminary. r Revised. NA Not available. 


1 From Chinkuashih only. 

2 Additional sulfur produced from oil refineries. 

3 Includes unknown amount pr rocessed into natural gas liquids by field plants. 
4 Includes only solvents and base oils, according to Chinese definitions. 


Source: Industry of Free China (Taipei, Taiwan). February 1971, pp. 82-99. 


TRADE 


Taiwan’s total foreign trade rose by 32.5 
percent in 1970, with exports totaling $1.55 
billion and imports, $1.52 billion. Exports 
and imports made 40-percent and 26-per- 
cent gains, respectively. In 1970 mineral 


and metal products represented approxi- 
mately 8 percent of all exports and 17 per- 
cent of all imports. This reflects Taiwan's 
economic position as importer of raw ma- 
terials and exporter of finished products. 
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Table 2 shows the breakdown of mineral 
items traded, in terms of value. 
Iron and steel products has been the 
foremost item of mineral imports, primar- 
ily ungalvanized sheet and plate, and sec- 
ondarily, galvanized sheet, tin plate, wire 
and rod, and pipes and fittings, Petroleum 
imports comprised mainly of crude oil 
and, to a far lesser extent, fuel oil and lu- 
bricating oil ranked second. Nonferrous 
metals has been sizable as an overall cate- 
gory. Imports of these metals are somewhat 
evenly split among copper, lead, zinc, and 
aluminum. Steel scrap, sulfur, and fertiliz- 
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ers have been in the $5 to $10 million 
range each year. Annual phosphate im- 
ports amounted to $3 to $3.4 million and 
bauxite, $1 to $1.5 million. 

During 1970 and 1969, sharp increases 
were noteed in the export of steel products, 
nonferrous metal products, and cement, 
whereas petroleum and glass products re- 
mained somewhat steady. Although Tai- 
wan does not report realistic values for ex- 
ports of primary copper materials, Japan, 
virtually the exclusive recipient country, 
reported imports of $3.5 to $4.7 million 


Table 2.—Taiwan: Value of principal mineral exports and imports 
(Million dollars) 


Commodity 


EXPORTS 


Iron and steel products 
Nonferrous metals 
Copper, primary materials 
Cement ose ec oe ee eee eee ieee 
Glass products__.....--....---.--.-.-.-.--------- 
Refined petroleum products 


IMPORTS 


Iron and steel products___......__..-.------------- 
MITAD (((( e eua ⁰ö y due 

errous metals 
Natural phosphate ss. 
ö ³¹¹A¹¹¹ u 0 iud. Le uel 6 
Other minerals including baux ite 
Manufactured fertilizers, mainly potassi ..........- 
add, ue Leib e cid 
FU duct ee M 
Eubrneantolla-42.52o s e mr r 


Non 


e Estimate. For 1970, estimates were mainly made on the basis of 10-month figures. 


1968 1969 1970 » 
rixae che $13.0 $24.2 $57.1 
3 6.3 8.8 12.2 
——— —— 4.2 3.5 4.7 
33 16.3 10.7 15.2 
83 8.7 9.0 10.3 
FC 6.0 8.0 10.0 
— À— M— 71.6 100.6 117.5 
FFF 9.0 10.2 e 9.5 
8 20.1 22.0 33.9 
3 3.0 3.4 3.0 
FF 8. 6 8. 6 e 8.0 
—Á—M— 10.0 9.2 12.9 
—— 9.3 7.8 5.5 
NEAR 45.0 45.0 47.0 
s 9.0 9.0 e9.0 
3 3.0 3.9 e 8. 8 


v Preliminary. 


1 Japan's imports of copper ore and concentrate, cement copper, and copper matte. 


Source: 


Table 3.— Taiwan: 


Industry of Free China (Taipei, Taiwan). February 1971, 185 pp. 


Exports of principal mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1968 1969 


METALS 


Aluminum metal including alloys, all form 


Copper: 


Ore and concentrate 
Metal including od de all form. 


Iron and steel semimanufactures: 


Bars, rods, angles, shapes, sections 
Universal plates and sheets 
Othe- olo ⁵ ͤ¾U2n ði2 x ß S tee LI 


Fertilizer materials manufactured: 


Nitrogenouu s 
õö;ð ] ) . . AcL E 
Others including alloys, all form 
Soda caustic 506 e race cnc pe oe ee ek 


6 , 052 7,875 


EEE E tae ĩͤ eS 16 , 452 11,033 
n 8 1,541 1,762 
EDO PONE thousand tons 47 80 
e opines ̃ ̃ E do.... 18 40 
"cp MER EE do.... 30 48 
gees canta Re Satta EE thousand tons 882 553 
JJJ½ͤ ESA E HERR US 49,377 90,008 
32J3öͤͤĩ]ꝰð§VDVÜ 8 6, 800 1,996 
WoW eV M y 200 9,509 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 


Gasoline (including natural). . .................... thousand 42-gallon barrels.. 15 264 
Distillate fuel 011... .... 2 ccce cce ee coc sole ecce ce eo ur mr eA nE do.... 119 984 
F ↄĩ§1..... eee TOTO PRE AL LL dun do 320 294 
G%%%/·⁰)))))nn...ãããũãũũ ⁵ ð y ↄ / ĩðv ⁵³ A ĩðâ IMPIDE do- 255 804 
Source: Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 


Taiwan). The Trade of China 1968 (pub. 1969), 916 pp.; 1969 (pub. 1970), 960 pp. 
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Table 4.— Taiwan: 
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Imports of principal mineral commodities : 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate___........-..----.---.------------- thousand tons 55 106 
Metal including alloys: 
JV ͥ ͥ ee ee A x 4,299 1,577 
Unwrought and semimanufacture s 6,580 8,668 
Copper metal including alloys, all forms- ---------------------------------------- r 5,662 5,575 
Iron and steel: 
Ore and concentrate thousand tons 49 58 
Metal: 
SCAD MSN NON NTC PER 8 do.... 223 242 
Pig iron, ferroalloys, and other similar materials... .............. do. 28 40 
Steel primary forms: 
Ingots and other primary form „„ do. 21 39 
Semimanufacturee s do- 425 506 
Lead metal including alloys, all form 4,139 2,943 
Manganese OXId6. ðV / ³ ³ dd dd e eL LE DU da „632 1. 565 
JJJJJ%//öôöÜ·ͤd ⅛˙¼ :0m . yd myddsdsm 8 76-pound flasks.. 1,408 1,104 
Nickel metal including alloys, all form „„ 385 215 
Tin metal including alloys, all form long tons 303 459 
Titanium-oxid8- è⅛”ůT n. ³ dd a a a te 4,136 4,641 


Zinc metal including alloys, all form 


NONMETALS 


Abrasives (natural), pumice, emery, corundum, etc... 
Asbestos cud: - eee ĩͤ K d dE 


Fertilizer materials: 


10,797 10,685 


Crude, phosphatic „„ thousand tons 150 145 
Manufactured, potassic. 22.2222 2L LL LLL cL LLL l2 2222222222222 do.... 111 185 
Graphite, natural. ð ; - N tone art rg eae Lc 4,651 4,432 
GyDsSUm ds i ˙ ̃ x mn 8 thousand tons 85 94 
ica, crude including splittings and waste 50 39 
Sulfur, elemental, all form eee thousand tons 66 186 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets „„ thousand tons r 21 201 
Carbon black and gas carbon. ............. 22222222 LLL cL L2 lll eee eee ee do- 4 5 
Petroleum: 
Crude and partly re find thousand 42-gallon barrels.. * 20,852 22,301 
Refinery products: 
Distillate: fuel óil -torrt ek e UO E Sac sed do... r4,479 5,607 
LubrHeanta-. 25 et tt e h 8 do r 216 250 
Mineral jelly and waaaend˖dennnnn „„ Occo 28 33 
ĩ˙Ü CONOCER K k do 90 120 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 3, 645 4,360 
e Estimate. r Revised. 


1 Including U.S. Agency for International Development (A. I. D.) imports. 


Source: 


Chinese Maritime Customs, Statistical Department, Inspectorate General of Customs (Taipei, 


Taiwan). The Trade of China 1968 (pub. 1969), 916 pp.; 1969 (pub. 1970), 960 pp. 


annually during 1968-70. This figure ob- 
viously includes precious metals. Taiwan's 
copper trade has been largely limited to 


shipment of primary copper materials to 
Japan for custom smelting; the copper and 
byproducts are then returned to Taiwan. 


COMMODITY REVIEW 


METALS 


Aluminum.—During 1970 the Govern- 
ment-owned TALCO, sole producer of pri- 
mary aluminum in the country, made 
significant hcadway towards expanding 
facilities to 76,000 metric tons of alumina 
annually (from 42,000 tons) and 38,000 
tons of aluminum annually (from 20,000 
tons). Construction was slightly behind 
schedule, but with the completion of the 
last 16 of 66 pots by March 1971, this 
phase of growth will have been brought to 
a successful conclusion. The next phase of 


expansion is aimed at 70,000 tons of alu- 
minum by 1976, and the ultimate objective 
in the late 1970's is about 100,000 tons. 
The French company Péchiney has been 
assisting TALCO since 1963 in construction 
of the alumina and reduction facilities. 
One project in progress is a 90,000-kilowatt 
diesel generating plant being installed by 
TALCO itself. The plant is scheduled for 
completion by 1973. 

TALCO also produced most of Taiwan's 
mill and extruded aluminum products, as 
well as considerable quantities of structural 
end products. Its combined 1970 output of 
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plates, sheets, and 'strips alone totaled 
14,672 tons, slightly more than half of the 
ingot output. The only other significant 
companies in the products field were the 
China Wire & Cable Company and the 
Walsin Electric Wire & Cable Co. Both 
companies have Properzi mills and extru- 
sion presses. In 1970 TALCO had a hot- 
rolling capacity of 50,000 tons per year, a 
cold-rolling capacity of 23,000 tons, a foil 
capacity of 2,500 tons, an extrusion capacity 
of 3,000 tons, plus fabricating facilities for 
producing structural aluminum products 
and castings. Expansion underway will 
nearly double these capacities. New projects 
include an aluminum can plant, an alloy 
wire shop, a shipping container and truck 
body shop, an aluminum refrigerator-eva- 
porator shop, a super-purity aluminum 
plant, and modernization and expansion of 
existing rolling and extrusion facilities. 
Financial and technical assistance for build- 
ing these projects will come from French, 
German, Japanese, U.S. and other inter- 
national] sources (Asian Development 
Bank). 


Consumption of aluminum products in 
Taiwan has risen 10 to 20 percent since 
1965, with the greatest growth in recent 
years. Ingot exports have declined sharply, 
whereas imports averaged more than 5,000 
tons in 1968-70. A few thousand tons of 
scrap have also been imported annually. 
Supplementary raw materials have been 
needed to make products for export. In 
1969 Taiwan exported over 6,000 tons 
of aluminum semimanufactures, including 
4,000 tons of sheet and plate and 1,500 
tons of wire. Exports of semimanufactures 
were even higher in 1970. Sheets and 
plates alone exceeded 5,000 tons. Overall 
rising domestic demand for Taiwan's alu- 
minum products has justified construction 
of the additional smelting and fabrication 
facilities. 


Malaysian bauxite from two adjoining 
mines in Johore was the principal raw ma- 
terial for TALCO's 1970 operations; Bru- 
nei was the next important source. All 
told, Taiwan imported 105,900 tons of 
bauxite in 1969, and an even larger ton- 
nage the following year. During 1970 
TALCO consumed 537 million kwh of 
electricity, or just under 20,000 kwh per 
metric ton of ingot, and approximately 
12,000 tons of caustic soda. 

Copper.—The Chinkuashih mines of the 
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Government-owned Taiwan Metal Mining 
Corp. continued to account for over 90 
percent of the mine copper produced. All 
Chinkuashih output, which included cop- 
per concentrate (15- to 20-percent-grade) 
and cement copper (25- to 30-percent- 
grade), was shipped to Japan for smelting. 
In fact, Japan imported 17,432 metric tons 
of copper concentrate and 3,483 tons of ce- 
ment copper from Taiwan in 1970. The 
precious metals and the copper were re- 
turned. Chinkuashih ores, though not high 
in gold and silver, provide more than 
30,000 tons of pyrite annually. A new plant 
for making copper matte was built in 1970 
to produce a 44-percent-grade product, 
which in the beginning will be shipped to 
Japan for further smelting. 


Taiwan Metal’s existing refinery also ac- 
counted for most of Taiwan’s electrolytic 
copper produced (reportedly 3,752 tons in 
1970) , all of which was derived from cop- 
per and brass scrap. Although various 
small wire plants processing both domestic 
and imported raw materials were in exist- 
ence, none belonged to Taiwan Metal. In 
an effort to become integrated like TALCO, 
Taiwan Metal has made arrangements to 
errect a modest fabrication plant to pro- 
duce annually 200 tons of copper strip, 400 
tons of brass strip, and 1,200 tons of copper 
wire. Foreign financial and technical assis- 
tance have already been obtained, includ- 
ing a loan from the Asian Development 
Bank. 


Copper exploration continued in the 
Chimei area near Hualien in eastern Tai- 
wan, with indefinite results. Geophysical 
and geochemical investigation had sug- 
gested the presence of sizable tonnages of 
porphyry copper. Followup drilling by 
MRSO, with expenditure of part of the 
$1.5 million committed by Taiwan Metal 
Mining Corp., China Petroleum Corp., and 
TPC, was unable to prove up reserves as 
desired. The Government had hoped to find 
out more about Chimei and other nearby 
prospects before making arrangements with 
one of the interested foreign companies. In 
early 1971, the Canadian firm Noranda 
Mines, Ltd., was finally contracted to ex- 
plore the Chimei area, with the option of 
the “first refusal" for exploitation. The 
Australian manager of Noranda had made 
a 10-point report’ suggesting more de- 


5 Lien-ho-pao (Taipei). Nov. 11, 1969, p. 8. 
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tailed aerial and ground surveys, a need 
for better core recoveries, attention to by- 
product minerals and genesis of ore bodies, 
and possible existence of at least 10 mil- 
lion tons of ore analyzing 0.3 to 0.9 per- 
cent copper. 

Iron and _ Steel.—Taiwan’s plan for 
building an integrated steel mill at a cost 
of $415 million did not get started as had 
been hoped. Funds for local expenses had 
already been budgeted into the 1971 ap- 
propriations. A team from the United 
States Steel Corp.s went to Taiwan to dis- 
cuss possible participation in this project, 
without any apparent results. Other Amer- 
ican companies and any other suitable for- 
eign firm would be welcome to take part 
in the project. The Japanese and the West 
Germans have shown interest in this type 
of steel project, which involves the large, 
conventional blast furnace. However, there 
was a mild recession in Japanese steel cir- 
cles early in 1971. The Australians were 
interested in a much smaller type of steel 
project that would involve electric smelting 
of metalized agglomerates, which they in- 
tend to produce. Thus, at yearend there 
was considerable uncertainty. 

The proposed conventional integrated 
steel plant, preferably to be run by private 
enterprise, according to Chinese officials, 
was planned to be established in three 
stages. The first stage, which would cost 
$69. million, would involve the construction 
of rolling and fabrication facilities. The 
second stage, which would cost $232 mil- 
lion, would deal with the building of cok- 
ing, smelting, and supporting facilities for 
producing 1 million metric tons of ingot 
steel annually. About $121 million would 
be spent in the third stage, with a view to 
doubling plant capacity to 2 million tons. 
This plant is to be located in Kaohsiung. 
The long-term thinking would be to ex- 
pand this integrated plant to possibly 5 to 
6 million tons eventually, with a timetable 
geared to the growth in demand. Virtually 
all iron ore and part of the coking coal 
would have to be imported. 

About 200 private, small, iron and steel 
manufacturers, with a combined $30 mil- 
lion investment and annual output of 12 
million tons of products, were in existence 
at yearend 1970. Domestic and foreign scrap 
and imported semimanufactures repre- 
sented the principal iron raw materials, 
there being not even a single medium-sized 
blast furnace working within Taiwan. The 


735 


rapid rise in demand for steel products has 
so far justified the building of these small 
manufacturing plants. 


NONMETALS 


Cement.—The Taiwan cement industry 
had another good year. Production was up 
5 percent to 4.3 million tons. Exports dur- 
ing the first 10 months of 1970 were 
609,000 tons, more than all of 1969 but 
less than the 1968 level. Since South Viet- 
nam was the principal foreign market, 
there was concern over the long-term pros- 
pects for exports. However, domestic de- 
mand continued its upward trend. 

Expansion and modernization of cement 
facilities continued. Taiwan Cement Corp. 
(TCC), converted to private management 
since 1954, increased its capacity to about 
2.3 million tons per year, or roughly 40 
percent of the national total. During 
1969-70, TCC accomplished the following: 
Replaced three of the five kilns at its prin- 
cipal plant (Kaohsiung) with a new 
1,500-metric-ton-per-day (mtpd) suspension 
preheater kiln; built another kiln of this 
type (1,100 mtpd) at its Suao plant and 
thereby doubled production capacity; and 
expanded its Chutung plant. The Chien 
Tai Cement Co. had, in recent years, in- 
stalled a 1,400-mtpd Japanese kiln at its 
plant in Kaohsiung. Asia Cement Corp. 
added a fourth kiln at its only plant in 
Hsinchu during 1970 and thereby doubled 
production capacity to about 1.7 million 
tons per year. Universal Cement Corp. has 
two kilns at its Kaohsiung plant with a 
combined capacity of 1,550 mtpd, and Chia 
Hsin Cement Corp. has a 500,000-ton-per- 
year plant at Kangshan. Finally, the Tung 
Nan Cement Co. installed a 600-mtpd 
Chinese-manufactured kiln at its plant in 
Kaohsiung. This plant is twice as large as 
Tung Nan’s two other kilns put together. 

Fertilizers.—In early 1970 Taiwan had a 
total annual fertilizer capacity of about 1.2 
million metric tons divided among six 
companies and 13 plants. The Govern- 
ments Taiwan Fertilizer Co. (TFC) 
owned eight of the plants and accounted 
for 62 percent of production capability. 
Annual output capacity, by kind of ferti- 
lizer (with TFC's portion in parentheses) 
is as follows: 


* American Metal Market (New York). Dec. 4, 


1970, p. 2. 
T Modern Asia (Hong Kong). 
December, 1970, p. 33. 


November- 


736 
Thousand 
metric tons 
Ammonium sulf ate 480 (240) 
7;ö[ö;— mm ⁊xʒxy e ese ewe 290 (170) 
Calcium super phosphate 210 (180) 
Nitrochalk. k 70 (70) 
Ammonium phosphate 25 (25) 
Mixed fertiliz ers. 110 (50) 


A second phosphoric acid plant was 
commissioned by TPC at Kaohsiung in the 
spring of 1970 which, at 30,000-ton-per- 
year capacity, brings Taiwan’s total capac- 
ity to 40,000 tons. A 600-ton-per-day am- 
monia plant was being built at Nankong 
jointly by the TFC, the Kaohsiung Ammo- 
nium Sulphate Corp. (KASC), and the 
China Petroleum Corp. At yearend, the 
Allied Chemical Corp, and the Mobile Oil 
Corp. were trying to sell their 35-percent 
interests in an ammonia-urea complex for a 
total of $12 million. The complex was 
built to use local oil and gas. China Petro- 
leum owns the remaining 30 percent; TFC 
may decide to buy the rest. 

Taiwan has adequate local pyrite and a 
little sulfur, but must depend on imports 
for the bulk of the phosphates and potas- 
sic minerals. The United States, which has 
been the principal source of phosphate 
rock, shipped 70,031 and 118,945 metric 
tons of phosphate rock during 1969 and 
1970, respectively, at about $20.50 cif. 
Taiwan. Imports of chemical fertilizers 
vary greatly from year to year, but the total 
tonnage of imports are much smaller than 
domestic production. Exports, predomi- 
nantly to South Vietnam, have been in the 
range of 50,000 to 100,000 tons annually. 


Marble.—In 1962, the Retired Service- 
men’s Engineering Agency (RSEA) built a 
marble plant near the coastal city of Hu- 
alien. The plant was based upon extensive 
reserves of many varieties of high-quality 
marble in eastern Taiwan. By 1970, 
RSEA’s facilities had expanded to seven 
marble quarries, a limestone quarry, a saw- 
mill, a marble chip factory, a slab shop, 
and a marble craft shop.8 With just over 
500 workers, RSEA produced half of Tai- 
wan's marble in 1970, and grossed more 
than $1 million and exported $500,000 
worth. RSEA anticipates sales and exports 
to increase several fold. An agreement was 
signed with Cathage Marble Co. to handle 
sales in the United States. According to 
marble experts, prospects for greatly ex- 
panding sales of Taiwan marble in Aus- 
tralia were excellent. 
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Salt and Soda.—Taiwan’s salt and soda 
industries have undergone great change in 
recent years. A program of expanding ma- 
rine salt production has been underway. 
Output registered a 40-percent increase in 
1970, to more than 535,000 metric tons. A 
salt surplus situation lasted until about 
1966, followed by a balanced supply in 
1967-69, and a shortage beginning in 1970. 
The bulk of the salt is consumed by the 
soda industry, which has shown considera- 
ble growth. 

Taiwan’s caustic soda is produced en- 
tirely by electrolysis processes, simultane- 
ously with chlorine. About 20 alkali- 
chlorine plants were in existence in 
1970.9 Their combined annual capacities 
were approximately 150,000 metric tons of 
caustic soda (and 50,000 tons of soda ash) 
and 130,000 tons of chlorine. The Taiwan 
Alkali Corp. (TAC), a provincial govern- 
ment enterprise with three plants, was ex- 
panding its Kaohsiung plant to 135 tons 
per day of caustic soda and 120 tons of 
chlorine. Formosa Plastics Corp. has a 
caustic soda plant with an output capacity 
of 110 tons per day. The paper, textile, 
aluminum, and soap industries have been 
the main consumers of soda in the past. 
Soon the expanding petrochemical industry 
will need increasing quantities of alkali- 
chlorine products. 


MINERAL FUELS 


Coal.—Coal production continued its 
downward trend; the 1970 output fulfilled 
only 90 percent of the 5-million-ton target. 
A high accident rate, inadequate safety 
standards, low prices, and declining de- 
mand all contributed to the industry's 
problems. 10 The fatality rate was about 30 
miners killed per million tons of coal pro- 
duced. Mine owners were reluctant to in- 
vest in expensive safety measures, because 
of generally poor business conditions. Re- 
portedly, 42 out of roughly 300 mines (all 
small) were ordered closed in 1970. Only 
three were still in government hands, 
under the Taiwan Metal Mining Corp. 
The Coal Adjustment Commission formed 
over a decade ago to assist the coal indus- 
try was dissolved, and the work was turned 


i 8 Modern Asia, Hong Kong. March 1971, pp. 
? Industry of Free China (Taipei). Alkali-chlor- 
ine Industry in Taiwan. April 1970, pp. 32-38. 
1 U.S. Embassy, Taipei, Taiwan. State Depart- 
ment Airgram A-59 (Coal and Coke Produc- 
tion), Mar. 16, 1971, pp. 1-3. 
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over to the Provincial Construction Bu- 
reau. Coal production difficulties during 
1969-70 necessitated emergency imports of 
Australian coal to meet the needs of coal- 
burning powerplants. 

Significant steps were taken in late 1970 
to revitalize the industry. The mine 
inspection system was strengthened, and 
$750,000 worth of loans provided for fu- 
ture measures to improve safety. The Min- 
istry of Economic Affairs announced a 4- 
year program to overhaul mining oper- 
ations at a cost of $7.25 million. Mine 
owners are to raise $2.5 million; $1.5 mil- 
lion will be government grants; and an ad- 
ditional $3.25 million will be government 
loans. The aim is to mechanize 25 of the 
larger mines to raise their combined out- 
put from 1.9 million to 3.4 million metric 
tons annually. Effective January 1, 1971, 
the coal price to government enterprises 
was to have been raised 5.5 percent. 


The long-term outlook for coal still re- 
mained uncertain. Natural gas was fast re- 
placing coal as a household fuel, and 
many factories shifted to petroleum and 
gas. An even more serious factor was the 
increasing difficulty in mining the thin and 
steeply dipping coal, reserves of which are 
relatively small. Prospects were that yearly 
output may level off to between 3 and 3.5 
million tons. The coal in place is good- 
quality bituminous, suitable particularly 
for special purposes. As an energy raw ma- 
terial, however, the competition from other 
fuels is great. A suggestion was made for 
the Government to collect a tax on petro- 
leum imports in order to subsidize coal. 
The rise in petroleum prices also gives 
some additional hope to coal producers. 


Natural Gas.—Development of natural 
gas continued in 1970, with the efficient 
utilization of limited resources. Exploration 
near the present fields, which are centered 
around Miaoli, extended to offshore areas 
close to land, and results have been en- 
couraging. A natural gas processing plant, 
capable of treating 100 million cubic feet 
daily and recovering up to 300,000 barrels 
of gasoline annually plus liquefied petro- 
leum gas, was completed at the Tiehchen- 
shan field. Previously, a similar but much 
smaller unit was installed at the nearby 
Chinshu field. Two nearby nitrogenous fer- 
tilizer plants had been the principal con- 
sumers of Taiwan’s natural gas in the 
northwest. In 1970 the Chank Chun 
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Petrochemical Co. Ltd. completed a 150- 
ton-per-day methanol plant in the Toufen 
industrial park. This company has become 
another consumer. Plans have been made 
to greatly expand the northern petrochem- 
ical complex, primarily through the 
China Petrochemicals Development Corp. 
(CPDC). A pipeline system involving 
about 220 miles of 16-inch lines by 1972 
was being implemented to further the use 
of natural gas. The Tiehchenshan and 
Hsinchu fields had already been connected 
to Taipei; the plan is to build a similar 
line to Kaohsiung in the south. 


Petroleum.—Although output of indige- 
nous crude oil increased by nearly 10 per- 
cent, production was merely a fraction 
(just over 2 percent) of crude and refined 
petroleum demand, which amounted to per- 
haps 30-million barrels, worth roughly $60 
million. Continued efforts were made by 
the Government to lower the cost of pur- 
chasing crude, which came mainly from 
the Middle East, primarily from Iraq. The 
program to acquire big tankers was a step 
in this direction. However, at yearend 
the Organization of Petroleum Exporting 
Countries (OPEC) was discussing the mat- 
ter of raising prices, which, no doubt, will 
have a bearing on Taiwan's future energy 
policy. Oil consumption has been increasing 
at a rate of nearly 10 percent annually, 
and future projections indicate a 15-per- 
cent annual rise. 


The Government-owned China Petro- 
leum Corp. has been the principal entity 
in virtually all of Taiwan's petroleum and 
natural gas activities. In 1960 it grossed 
about $180 million and made a profit of 
approximately $60 million. Construction of 
China Petroleum Corp.'s No. 6 crude dis- 
tillation plant (refinery), rated at 100,000 
barrels per day and scheduled for comple- 
tion at yearend 1971, was well underway at 
Kaohsiung, where most of its refining facil- 
ities are located. Four 100,000-deadweight- 
ton (d.w.t.) tankers had been ordered; the 
last two were scheduled for delivery by 
yearend 1970. Offshore unloading facilities 
for these tankers were completed. At 
Shenao near Keelung in the north, a new 
110,000-barrel-per-day refinery is planned, 
along with offshore discharging facilities to 
handle 150,000-d.w.t. tankers. Construction 
of a 15,000-barrel-per-day catalytic cracking 
plant with desulfurizing units, scheduled 
for completion in late 1971, was underway 
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at Kaohsiung. China Petroleum currently 
operates more than 160 gas stations, and 
was building more. 


In addition to oil and gas, China Petro- 
leum Corp. has also been in the fertilizer 
and petrochemical businesses. CPDC is the 
wholly owned subsidiary directly involved 
in petrochemicals. In addition to the pet- 
rochemical complex in the north, CPDC 
was developing a southern complex in the 
Kaohsiung area. In late 1970 CPDC or- 
dered a 26,400-ton-per-year dimethyl ter- 
ephthalic acid plant (DMT) from Mitsui 
Shipbuilding of Japan. The plant will be 
built with a $10.2 million loan from Asian 
Development Bank and is scheduled for 
completion in June 1972.11 


On offshore matters, Senkaku Islands (or 
Tiao-yu-t'ai as the Chinese call these is- 
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lands) made news as a controversial area 
with regard to jurisdiction. The area, lo- 
cated about 100 miles north of Taiwan, 
shows good promise in petroleum poten- 
tial, based on the results of two separate 
general surveys. Taiwan and Japan had 
previously made claims on Senkaku Islands. 
On December 3, the Chinese Communists 


.also put in a bid for these islands as an 


extension of the Continental Shelf from 
mainland China.12 Meanwhile, the Chinese 
Government on Taiwan had already given 
out a few concessions to international oil 
companies who were willing to take a gen- 
eral look despite recognizing the implica- 
tions. In early 1971 U.S. companies were 
cautioned against further involvement. 


11 Look Japan (Tokyo). Dec. 10, 1970, p. 9. 


12 Washington Post (Washington, D.C.). Dec. 5, 
1970, p. 1. 


The Mineral Industry of Thailand 


By K. P. Wang 


Thailand's mineral industry recorded a 
moderate growth in output value in 1970, 
chiefly as a result of a sharp increase in 
antimony production under very high 
price conditions and a significant gain in 
fluorspar production. Actually tin, Thai- 
land's premium mineral, barely held its 
own, whereas iron ore output virtually 
ceased. The higher value of mineral out- 
put was an element in the overall contin- 
ued upturn in the national economy re- 
flected in the figures for the gross national 
product (GNP) which amounted to $6.78 
billion? (current prices) for 1970, com- 
pared with $6.29 billion for 1969. 

Thailand's third 5-year development 
plan, scheduled to start in October 1971, 
was in the stage of allocating resources of 
money, manpower, and equipment among 
the various economic sectors. The plan was 
submitted to a World Bank gathering in 
Paris during September for an informal re- 
view. Twelve Bank members representing 
the important free world industrialized 
countries gave their collective advice to 
Thai delegates.3 It was felt that export 
promotion was of crucial importance, 
Thailand's economic progress though re- 
markably rapid in the 1960's had begun to 
decline in 1970, and special efforts should 
be made to promote investments of forcign 
private capital and to facilitate granting of 
aliens’ work permits and residence permits. 
The new plan would require $1,000 mil- 
lion in foreign exchange, four-fifths of 
which must come from external sources. 
The need for international aid will in- 
crease in the future because more of the 
country's own resources will have to be di- 
verted to defense. 

Though not yet determined, funding 
would greatly exceed the approximately 
$2.8 billion allocated to the second plan. 
Emphasis will not be on building new in- 
frastructure projects but rather bringing 
into full use the ones already created. 


Major improvements will be made in the 
distribution of electricity and water from 
existing dams. The highway network will 
benefit from better maintenance. Large 
amounts of capital and technology will be 
devoted to agriculture so as to raise living 
standards and increase exports. Minerals 
and industry in general will be given ap- 
propriate emphasis within the overall 
framework of priorities. 

Attitudes towards the mineral industry 
were undergoing change, as Thailand 
moves from essentially tin-mining to 
large-scale mining of other minerals. The 
Board of Investment (BOI) became in- 
creasingly concerned with the problems of 
the mineral industries and the role of for- 
eign investment. The Mining Act of 1967 
was still the law. Areas south of the elev- 
enth parallel have been open to foreign 
concessionaires for years, whereas areas 
north of this demarcation have been 
"closed" with the stipulation that 51 per- 
cent of the stock in firms operating in the 
area must be held by Thai nationals. Since 
most potential mineral deposits are in the 
north and Thais do not have much capital 
and know-how to develop them, progress 
in exploiting resources has remained slow. 

A source * noted that it costs only about 
$100,000 to open a tin mine as compared 
with perhaps $25 million for a base metal 
mine; fluorspar mines are really working 
from outcrops; foreigners are restricted 
from operating in the north where Thais 
do not yet have the capability; too many 
concessions so far awarded are sitting idle 
for lack of serious intentions; "miners" are 
often not able to get concessions; tax laws 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 

2 Where necessary values have been converted 
from Thailand bahts (B) to U.S. dollars at the 
rate of B$20.8— US$1.00. 

3 The Investor (Bangkok). V. 2, No. 12, Decem- 
ber 1970, pp. 1241-1243. 

1 The Investor (Bangkok). V. 3, No. 3, March 
1971, pp. 204-207. 
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are too complicated and favor quick- 
exploitation and high-yield industries; a 
special tax system might be devised for the 
mining industry in place of the Revenue 
Code; to attract foreign investment, a min- 
ing tax write-off policy could be adopted 
and repatriation of capital and profits 
should be facilitated; laws should be re- 
vised to fit the long-term needs of large- 
scale mining rather than short-term needs 
of small-scale tin operations; and private 
enterprise and government objectives 
should be resolved. There was more pres- 
sure to revise the Mining Act, now that 
new petroleum legislation has been enacted 
(see below under Petroleum). A commit- 
tee for the Development of the Mining In- 
dustry chaired by the Minister of National 
Development was set up by the Cabinet 
early in 1971. In the private sector, the 
Mining Council was established to promote 
closer cooperation with the Government. 
The world famous Billiton Company of 
the Netherlands made news. In September 
it bought out half the shares of the Thai- 
land Smelting & Refining Co. Ltd. (Thais- 
arco) and its subsidiary, the Thailand Ex- 
ploration and Mining Co. (TEMCO) in 
order to become “equal” partners with the 
U.S. firm Union Carbide Corp. in control- 
ling tin smelting and offshore exploration 
for tin in Thailand. Fluorspar producers 
enjoyed substantial price increases, which 
began late in the year when the Soviets 
started to buy fluorspar in competition 
with the Japanese. A U.S. joint venture pi- 
oneered barite production that reflected 
the intensification of offshore oil drilling 
in Southeast Asia. The BOI started to pro- 
mote an integrated iron and steel project 
to meet Thailand's growing construction 
needs. Development of potential copper 
and lead deposits was at a standstill be- 
cause of the unfavorable environment for 
foreign investment in the north. The Japa- 
nese made an offer to finance a prelimi- 
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nary reconnaissance survey to determine 
the feasibility and possible route for an oil 
pipeline across the Kra Isthmus in South- 
ern Thailand. 

A comprehensive energy study made in 
1970 6 predicts that the electric power de- 
mand for Thailand which stood at 5 mil- 
lion megawatt-hours at the close of 1970 
would reach 11 million in 1974 and 21.5 
million in 1978. The investment in the fa- 
cilities required to meet forecast demand 
for power was estimated at $60 million per 
year during 1970-76. The Thailand Elec- 
tricity Generating Authority (EGAT), 
which controls the country’s power produc- 
tion and distribution, would provide most 
of the funds, with the remainder coming 
from the World Bank and foreign coun- 
tries. 

Thailand’s electric power capacity at 
yearend 1970 was about 880,000 kilowatts, 
including 420,000 kilowatts at the Bhumi- 
bol hydroplant and 238,000 kilowatts at 
the North Bangkok thermal plant. Average 
power costs have been about $3.40 per 100 
kilowatt-hours. Work has begun on half a 
dozen significant projects, including 710,000 
kilowatts (three stages) at the South 
Bangkok thermal-plant, 720,000 kilowatts 
at the Quae Yai hydroplant in Ban Chao 
Nen, Kanchanaburi, and 500,000 kilowatts 
(two stages) at the Sirikit hydroplant in 
Amphoe Tha Pla, Changwat Uttaradit. 
EGAT had trouble with low reservoir level 
difficulties at hydroplants and has had to 
build gas turbine standby generating units 
in a few cases. Thailand’s first atomic pow- 
erplant, costing an estimated $125 million, 
was planned for completion by 1977-78 in 
Ban Aow Phai, Amphoe Si Racha. A con- 
tractor for the nuclear plant will be se- 
lected by yearend 1971 from four appli- 
cants—General Electric Co., Westinghouse 
Electric Corp., Marubeni lida Co. (repre- 
senting the Japanese firm Hitachi Ltd.), 
and a German-British partnership. 


PRODUCTION 


Thailand maintained its position as the 
free world’s third largest tin producer, 
with output about the same as in 1969 
and value down more than 5 percent. Ex- 
cluding cement, salt, and value added from 
processing oil and steel, ‘Thailand’s mineral 
output value in 1970 has been estimated 
by the Thai Department of Mineral Re- 


sources at 1.88 billion bahts or just over 
$90 million.: Tin accounted for two-thirds 
of this or approximately $60 million. 


5 The Investor (Bangkok). V. 3, No. 1, January 


1971, pp. 19-21. 
6€ The Investor (Bangkok). V. 2, No. 12, De- 
cember 1970, pp. 1233-1238. 
TU.S. Embassy, Bangkok, Thailand. State De- 
partment Airgram A-138 (Industrial Outlook Re- 
port: Minerals), Apr. 1, 1971, pp. 1-5. 


THE MINERAL INDUSTRY OF THAILAND 


Fluorspar with 11 percent, tungsten con- 
centrate with 9 percent, and antimony 
(mainly as ore) with 7 percent, were next 
in importance. 

Comparing Thailand's leading mineral 
products in terms of tonnages for 1969 and 
1970, tin showed little change, cement rose 
by 3 percent, fluorspar increased 7 percent, 
tungsten gained by 9 percent, and anti- 
mony (mine output) rose sharply—by ap- 
proximately 220 percent. High prices for 
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antimony and, to a lesser degree, for tung- 
sten and fluorspar, greatly stimulated ex- 
ploration and extraction. Output of petro- 
leum products also surged ahead. Barite 
production was started during the year to 
meet the oil-drilling needs in Southeast 
Asia. On the negative side, iron ore pro- 
duction dropped to insignificant quantities 
and output of marl also declined radically. 
Manganese continued to lose ground, be- 
cause of reduced Japanese purchases. 


Table l.—Thailand: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 p 
METALS 
Antimony: 
1 IU cr “᷑˙]n 423 1,560 5,645 
Mine output, metal content *______-_-_-__ 2 eee eee 202 750 2,400 
Mei]! MODERNA 8 380 246 155 
;;; ⁰⁰ m 8 40 26 56 
Iron and steel: 
Iron ore, 55 percent iron thousand tons 500 477 28 
Pig ifOnl-22l )/„/„/„/„/ 8 do- 17 11 12 
1111§;;ͥ̃ ä ⁰ ö. 8 2,720 1,798 1,289 
Manganese: 
attery grade, 75 percent manganese dioxide... .................- 5, 855 4, 226 6,474 
Metallurgical grade, 46 to 50 percent manganese diox ide 35,213 25,595 17,391 
pace eaten minerals, mwonazi lte 40 65 108 
n: 
Tin- in- concentrate long tons 23,678 20,786 21, 435 
If!!! ³o·ü AA yd do- 4,662 22,049 21,690 
Tungsten concentrate, 65 percent tungsten trioxide. .................. 965 1,267 1,378 
/ %§ͤſũ espe p eae cd D A Ss 3,220 260 865 
NONMETALS 
Harte. eh oe cocto Le cadi ae ete 16,490 
COMMON Ge ooo ce ð³ dy y thousand tons 2, 365 2,408 2, 478 
Fluorspar, 80 to 85 percent calcium fluoridedmgdaʒk 45,107 297,560 318,227 
J od ˙TT.......ͤ ·¹wmꝛ ² mm d ⁊ 128,094 92,034 144,250 
Marl (used for cement thousand tons 1,624 1,534 623 
Salt (sea), 85 to 90 percent sodium chloride do- 150 200 200 
Tale and related materials, pyrophyl lite 3,363 1,982 -— 
MINERAL FUELS AND RELATED MATERIALS 
Coal, -lignito €. oo ere DECEM y dc thousand tons 305 348 400 
Petroleum: 
Crude M esse oem 8 thousand 42-gallon barrels. . 26 16 70 
Refinery products: 
QS0UNC lloc dese et / do.... 3,022 3, 523 4,342 
, . . Le A E do 992 1,002 1,071 
Jet Ut MEE n CRT do.... 1,197 1,591 2,092 
Distillate fuel oil. ---------------------------------- do.... 5,405 6,471 7,196 
Residual. fuel OM es See ee do.... 5,127 6,375 8,088 
Füssen ð ß ĩym 8 do 63 
/)/)////ͤ 8 do- 1,534 2, 690 1,410 
Refinery fuel and losses do 3,032 4,111 5,224 


c Estimate. P Preliminary. 


TRADE 


Tin exports, valued at $77.7 million in 
1970, were down by 2.4 percent, as com- 
pared with 1969. In terms of tonnage, 68.2 
percent of the tin went to the United 
States, 27.7 percent went to the Nether- 
lands, and the rest to Japan. Fluorspar ex- 
ports, mainly to Japan, ranked a distant 
second to tin in 1970, with tonnage nearly 


a third higher than in 1969 and value, 
more than a half. Tungsten and antimony, 
exported primarily to Japan and Western 
Europe, were Thailand’s only two other 
indigenously produced minerals topping $5 
million in exports. During 1970, exports of 
semiprecious stones reached $6.6 million 
but much of this was processed from $3.6 
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million worth of imported semiprecious 
stones. 

Although no corresponding up-to-date 
figures for 1970 are available on mineral 
and metal imports, petroleum imports 
were on the order of $100 million, com- 
prised mainly of refined products rather 
than crude. The bulk of the oil came from 
the Middle East. Iron and steel imports 
were about $65 million, mostly from 
Japan. Thailand's imports of copper, lead, 
zinc, aluminum, and gold bullion were in 
the $5 to $10 million range for each of 
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these metals. Fertilizer and pesticide im- 
ports were also sizable, possibly $30 million 
for the two combined. 

Thailand's estimated foreign trade ac- 
count in 1970 shows $712 million for ex- 
ports and $1,217 million for imports. The 
large imbalance no doubt was made up 
primarily by invisible foreign expenditures 
directly or indirectly related to the Viet- 
nam conflict. The relative importance of 
mineral and metal products in overall 
trade can be seen from comparing values. 
Clearly, tin exports and oil and steel im- 
ports were most significant. 


Table 2.—Thailand: Exports of selected mineral commodities 


(Metric tons unless otherwise stated and million dollars) 


1969 1970 
Commodity - 
uantit Value uantity Value 
METALS 
Antimony Ore! coca comu eR ,426 $0.37 4,566 $5.36 
Iron ore Hc 492, 645 3.79 „001 .08 
Lead O00 uo “!“ mHHêꝶœ.! A ,508 .56 2,886 .86 
Manganese dd; oe ee y esses 11,262 .95 7,860 17 
WN Se a eh 8 long tons.. 28,061 79.60 21,511 77.70 
Tungsten concentrate 1,061 2.82 1,536 1.85 
NONMETALS 
FU ee ta RN eet oe 8 260 , 157 .67 340,599 10.52 
OY UN a ae ͤõydd¾e ß al 33,224 . 54 39, 860 .48 
Salt tera ee ieee dd A LE E 123,790 1.08 »182,076 .84 


P Preliminary. 


1 Includes 175 tons of metal in 1969 and 108 tons of metal in 1970. 


Source: U.S. Embassy, Bangkok, Thailand. State Department Airgram A-138 (Industrial Outlook Report: 
Minerals). Apr. 1, 1971, pp. 1-5. 
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Table 3.— Thailand: 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Bauxite and concentrate 
Metal including alloys: 


Antimony: 
Ore and concentratttckõk 2222222222222 22222-22- 
Metal including alloys: 
h/ ced ecox uc ee rc eeu DEI Lt E E 
Semimanufactured______._...__-_________--..__-_---------- eee 


Copper: 
eee, eet eck . ede eon EE ace 
Metal including alloys: 
ONE Des ees eee eee ee A y y aes 
Deer ⁰ a E 
Semimanufacturens 222222.22-2- 
Iron and steel: 
Ore and concentrate and roasted iron pyri tes 
Metal: 
S8 ete os ee d EE are LE dd ee el 
Pig iron, ferroalloys, and similar materials 
nn y 
Semimanufacture s 


Metal including alloys: 
J ⁰ ²V¼ↄ¼ͥͤ ˙ꝛ—UUi1UUi..n....:::;. ß ae 
HUnwroughbc. l6. iod uum er aeu od ie md E E 
Semimanufactures_________________-------_--_--___----------- eee 
Manganese: 


Matte, speiss and similar materials 
Metal including alloys: 


Platinum including alloys, all form troy ounces... 
Silver: 
Waste and sweepinghnggggsʒ „„ do.... 
Metal including alloyyc»nnnss „ do 
Tin: 
Ore and concentrateukõkk „ long tons 
Metal including alloys: 
e ß T C MADE do.... 
Semimanufactures......... 222222221 L222 2222222222222 222222- do.... 
Titanium ore and concentrate... .... 2.2222 L2 LLL 2222 lll 22222 2222222222222. 
Zinc: 
% . ⁵ ² Cacus duse cc Ep 8 


S ²⅛ ẽ ẽ (T ⁵¼- Z ĩ·WO.. ß. 2... 8 
h ] en ]5] -ͥ --= add 8 
Semimanufaetu fees.. 8 

Other: 
Ore and concentrate of base metals, n. e. sss 
Ash and residue containing nonferrous metals 
Nonferrous base metals n. e. s., unwrought and semimanufactures 


NONMETALS 

Abrasives, natural, n. e. s.: 

Pumice, emery, natural corundum, ete cll ll lll llsl222 e. 

Grinding and polishing wheels and sto nnn 
AsbestoB, h...... e 
Harite and nr ð—ây ⁰⁰ 
Borates, crude naturaaaaaaaaaaala1]ddſmdumddMmddũ Lll c 2222222222222. 2- 
Bromine: 

Elemental ²⁵˙màmꝗÿꝓà ³¹¹¹¹A1Aqq1ꝶĩß ce mede educar bs kilograms. - 

Compounds, d yd A e ease do- 
%%% rr; ꝶmnr y ⁰ ys Mu E 


Clays and products: 
Crude n. e. s.: 
Clay including oll... chad iow dei eteeee coos 
Andalusite, kyanite and sillimanite- ---------------------------------- 


See footnotes at end of table. 


Imports of mineral commodities 


1968 


7,972 
647,077 


312 
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1969 


58 

56 
487 
4,336 
187 


129 ,195 
1 


9.478 
616,705 
449 
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Table 3.—Thailand: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS—Continued 
Clays and products—Continued 
Products: 
|^. 5g» ME 11,730 13,906 
N; o eio a Eme Rue tu edu y LL LE MEM EE 11,571 15,416 
Crvolite and ehieoli fte eremo wueeeRAa GS ce x eee zc 8 
Diamond: 
h ⁵ðͤA/ RI EI d D PES ME carats.. 42,693 33,567 
Industrial. Lo iecur CREE UM csc erase . eee eee’ do.... r 2,525 10,106 
Distomite uoce es EE ⁰·⁰ adu eL eLLQ C Ve dE 65 123 
Feldspar, fluorspar, leucite, and nepheline syen ite 651 162 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenous 2.4 ccc ß ß e 46,577 25,781 
Pl...... a a Aaaa a i E EE 134,293 125 , 754 
oin p TC tee ee eee w. yd ⁰(y ———— € r 4,058 
10 ⁰˙¹wũV V . y 80 760 111,346 
Ammonis, annyparooaã sss... etd 538 919 
Graphite; ro ß e e ces 1.021 1,006 
Gypsum and plasten 1 sk tein Pe wn cU krm mt 8 202 214 
)))))%..ͤößsv... yy M ͥ Add ĩèͤ A A LET 1 8 
Il eres ͤ eae ee pee eee eee eee y 141 199 
Sead and magnesite calcined. _......-..-.------.------------------------ 135 368 
ca: 
Crude Including splittings and was ten 86 88 
(ö ²·UAln ZZV cea ee Ld 1 3 
Pigments, natural, mineral-------------.------------------------------------- 40 11 
coe and semiprecious stones except diamond............... thousand carats 28,662 87 15 
JP; ³iÜ6-ou. ⁰õͥõdũ ⁰ꝗõddd ⁰⁰⁰y d ⁰⁰¼mt tesa taccewe „296 
Stone, sand and gravel: 
Dimension stone: 
CJ/%ͤJVVVEtr: d d 2, 442 6, 466 
lh ðVꝗ/Jũͤͥã0³ ͥ⁰ eam demas cs Satu te mE EE ia 490 1,162 
n, ! . ee 30 4 
Gravel and crushed stonntttn n ũ—B? 2,537 540 
Limestone and marl.......................---.......-. 2-2... «««4 ee eee 831 376 
Quartz and quartzite ͥ¶ð· DW!W!n&u!'h!thh e ee AR Esse Max de 745 1,932 
Sand excluding metal bearinRgduzzzzzzzzzz 47 265 
Sulfur: 
Elemental: 
hh ot LER UEM ⁵ eee Co E LL EL 401 55 
Other than cand., 14,849 12,029 
Sulfürle acid- os ⁵ðꝛö ] ᷣꝝ ⁵ ee ⁵ ũͤãö½àÿm“u d y oes iacu 13 92 
Talc and steatite. MERC —V———————————À— M e 2,162 2,727 
Other nonmetals n.e.s.: 
Crude: 
Meerschaum and amber......-..--.---------------------------- Boal 1 ze 
rr T eee ⁵ ³ ⁰⁰ eee sew eos ioe du E 163 572 
Slag, dross and similar waste, not metal bearing 470 742 
Bui ding materials of asphalt, " asbestos, and fiber cement, and unfired nonmetals 
WO M €€—— ——Á—————Á————— 3,372 3,787 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, naturales 2232 odo gar yd ß 8 2,007 20 
Carbon black -ns ã (ZGZ ĩ ( ESES 5,026 5,079 
Coal and briquet f e ũ˙ .) ũ “iʃen¼u.n,ʃh t tr 48 163 
Coke and briquets of eo lle‚e‚e‚e‚e‚ee‚eeeee weau e caa eS ess Tess e 10,778 10,133 
Petroleum: 
Cru. and partly refined: 
///. ³o¹w-w--- Ende thousand 42-gallon barrels.. 20,238 18,160 
Partly / ee Geeta dy do- 1,596 i: 
Refinery products: ? 
Gasoline, aviation aae i oe BEL mast e 135 74 
Gasoline; mota. «sx ß e saree sees do.... 1,074 1,218 
E nce sedi eue ⁰AAA eee EE ae E do.... 252 194 
;; ²ĩꝛ́6ĩ... xx eta od do- 702 401 
Distillate. Tüel-01]l .. y oen do- 7,898 7,496 
en,, . d a Re HE te do- r 1,308 1,473 
Lübricarntié:....- 22-22 mc ⁵ð ⁰⁰yʒd do- r 660 708 
Other: 
illi quini deus RE do.... 2 9 
Petrolatum and wann do.... 41 48 
Asphalt... —.22co9 coca. T... . do.... r 304 86 
Pitch, Bj Petroleum coke, other petroleum residues and bituminous mix- ‘i : 
J ĩ ĩðZũ AEE ĩðͤ Re pure ĩð — 
Liquefied petroleum gas-..-.----------------------------2--- do.... r 90 59 
M ³ü¹w ls Eu E LS EU do 112,539 11,765 
Resin and other N of coal, lignite, petroleum, and oil shale 1,254 
t Revised. 


1 Less than !4 unit. 
? Includes bunker. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Alcan Aluminum, Ltd., had 
jointed with P. Piya Co., Ltd., to form an 
aluminum processing venture called Alcan 
Thai Co., Ltd. Reynolds Aluminum Co. 
(Thailand) Ltd., through Prayat Boon- 
soong a major shareholder, made an appli- 
cation to the Thailand's BOI to build a $5 
million rolling mill to make foil and re- 
lated products from 43,000 tons of 
aluminum ingot imported from the United 
States or the Philippines. Demand for alu- 
minum products has been steadily rising, 
and imports in 1970 were well above 
10,000 tons of ingots and semimanufactures 
combined. 

Antimony.—Although antimony showings 
are found in many parts of Thailand, both 
in the north and south, production has 
been nominal until 1970 when world 
prices rose to a peak of $4 per pound in 
April. Comparing 1970 tonnage with that of 
1969, mine output rose 220 percent to 
about 2,400 tons of contained antimony 
and value increased more than ten-fold to 
$5.36 million. Only one mining operation 
in southern Thailand, an American-Thai 
joint venture in Surat, can be considered 
modern in any sense. The rest are small 
operations, most of which got into the busi- 
ness simply because of the abnormally 
high prices. At yearend, antimony prices 
had dropped sharply to only 70 US cents 
per pound, signaling a difficult year ahead 
for the industry. 

Copper.— The promise of large-scale cop- 
per production in Thailand became more 
distant during 1970. The Dillingham Corp. 
interests had drilled a copper property at 
Loei in the Northeast and determined the 
reserves to be possibly 80 million tons of 
0.7 percent copper orc. The project. came 
to a halt upon the withdrawal of the Thai 
partner. Unless another Thai partner is 
found or the Government gives special 
permission for a foreign company to oper- 
ate along north of the eleventh parallel, it 
is unlikely that Dillingham will do further 
work. 

Gold.—The Thai Cabinet took steps to 
revoke the law reserving to the Crown the 
right to explore for gold. As a result, more 
than a dozen firms made applications for 
various concessions around the country.* 

Iron Ore.—Production dropped to insig- 


nificant quantities, because of depletion of 
the small, high-grade deposits. Although 
iron occurs in many areas, no large deposit 
has been uncovered as yet. The Japanese 
and other foreign interests probably will 
explore the country further before aban- 
doning the hope that some worthwhile, 
high-grade deposit would be found. | 

Iron and Steel.—In 1970, Thailand had 
seven small steel plants which combined 
had approximately 230,000 metric tons of 
ingot capacity and 463,000 tons of rolling 
capacity. Expansion programs were under- 
way to raise ingot capacity to 270,000 tons 
and rolling capacity to 535,000 tons by 
1972. Most of the ingot capacity was com- 
prised of electric furnaces for melting do- 
mestic and imported scrap. Only one plant 
produced pig iron—from small charcoal 
furnaces. The bulk of the raw materials 
for making steel products came from 
abroad in the form of steel semimanufac- 
tures for further processing. In terms of 
final products, Thailand was capable of 
turning out annually about 340,000 tons of 
steel rods, 154,000 tons of galvanized 
sheets, 25,000 tons of tinplate, and 15,000 
tons of steel pipes. Programs are already 
underway to raise capacity of steel rods to 
520,000 tons, and steel pipes and tin plates 
to 75,000 tons each. 

Foremost among the steel firms was G. S. 
Steel Company, Ltd., a 60-percent Japanese 
joint venture capable of producing 105,000 
tons of ingot (to be raised to 158,000 
tons) and 165,000 tons of rolled products. 
Next is the Siam Iron and Steel Co., Ltd., 
owned by Siam Cement Co. Ltd. with 
plant at Lop Buri. At yearend 1970, this 
plant had three 20-ton charcoal blast fur- 
naces (two 300-ton furnaces will be added 
shortly), a 70,000-ton-per-year ingot capac- 
ity to be doubled with oxygen converters, 
and a 165,000-ton-per-year rolling capacity. 
Other lesser steel companies were Bangkok 
Iron and Steel Works, Thai India Steel 
Co., and Bangkok Steel Industry Company, 
Ltd., among others. 

Early in 1971 the BOI decided to pro- 
mote the eventual development of an inte- 
grated iron and steel industry to cope with 
the rapidly growing demand for iron and 
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steel products. 10 Priority will be given by 
BOI to first establishing a plant to pro- 
duce flat steel products, with plans for 
backward integration down to the process- 
ing of iron ore. Only one applicant with a 
proposal to initially produce at least 
500,000 tons of cold-rolled steel and even- 
tually 1 million tons of pig iron per year 
will be accepted, and this producer will 
have “promotion privileges" for 10 years 
after production begins. As of January 
1971, two applications were in—a Thai- 
Japanese joint venture and a Thai-Singa- 
pore joint venture. Subsequently, the Thai 
Government invited a consortium of lead- 
ing Japanese steel companies to make a 
preliminary investigation on the feasibility 
to construct an integrated iron and steel 
plant in Thailand.11 


Lead and Zinc.—Kanchanaburi has been 
the only lead-producing Province in recent 
years, furnishing about 2,000 to 3,000 tons 
of lead-in-concentrates annually. The Mae 
Sod nonsulfide zinc deposit near the 
Burma border, although proven to be siza- 
ble in reserves, has not yet been developed. 
Meanwhile, consumption of lead and zinc is 
rising. At the end of 1970, the Siam Bat- 
tery Industry Co. Ltd. was granted a cer- 
tificate to establish a battery plant in 
Bangkok. The lead needed will be im- 


ported or recovered from local battery 
scrap. 
Manganese.—Thailand produced man- 


ganese of various types from the Provinces 
of Lamphun, Songkhla, Yala, and Chiang 
Mai. The battery-grade mangancse finds a 
local market in making dry cells so that 
production can be maintained. On the 
other hand, metallurgical manganese relies 
on the Japanese market which, of late, has 
not found the product attractive in compe- 
tition with other sources. In fact, Thai- 
land's production. and exports of metal- 
lurgical manganese during 1970 had 
dropped to below one quarter of the 1967 
levels. 

Tin.—Despite the dropping of export 
controls by the International Tin Council 
early in 1970, Thai tin exports failed to 
make any gains during the year. In fact, 
Thai tin exports were down 6.8 percent to 
21,511 long tons, although valuewise the 
decline was much less. 

A large and apparently rich deposit was 
found in the Andaman Sea off the western 
coast of Phuket Island, Thailand’s chief 
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tin-producing area. This deposit is in 
water deeper than most dredges can oper- 
ate in, so there was a question as to how 
to design equipment to do the work. A 
large suction cutter dredge ordered by 
TEMCO from the Japanese was not yet in 
operation. The Billiton Company started a 
new offshore exploration program for tin 
off the northern coast of Ko Phangan and 
plans also to explore off the coast of Ran- 
ong, Takuapa, and Phuket. 

Thaisarco, as well as TEMCO its subsid- 
lary, underwent reorganization in Septem- 
ber. Originally Thaisarco was 70 percent 
controlled by the U.S. firm Union Carbide 
Corp. but it became half owned by Billi- 
ton Company when the latter purchased 
the shares of the Eastern Mining Develop- 
ment Co. Ltd. as well as shares from 
Union Carbide. The two companies orga- 
nized a sales company in Switzerland 
which will market all the production after 
January 1, 1971, when all arrangements 
will become fully effective. During the pe- 
riod of transition, the Thaisarco smelter 
on Phuket apparently suffered from inter- 
ruptions, which explains in part the slight 
decline in refined tin production. With the 
infusion of new blood from one of the 
world’s most famous tin companies, the 
new joint venture promises increased activ- 
ity in exploration and more efficient smelt- 
ing. 

Tungsten.—Thailand's tungsten concen- 
trate is primarily a byproduct of tin 
mining. About one-third of the national 
output of about 1,378 tons of concentrates 
in 1970 came from the central region of 
Kanchanaburi, followed by Nakhon Si 
Thammarat in the south as the next larg- 
est producing district. High tungsten prices 
continued to stimulate production. 


NONMETALS 


Barite.—Thailand started to produce 
barite in 1970, reportedly extracting 16,490 
metric tons. The first barite enterprise in 
Thailand—Barite Thailand Co. Ltd. is a 
joint venture, with the Huey Yai Mining 
Company Ltd. holding a 51-percent inter- 
est and the National Lead Co. and Paul F. 
Scholla & Associates holding the rest. This 
new firm was building a $1 million mill in 
the southern Province of Songkhla where 
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there are large reserves of barite. Addi- 
tional reserves have also been found in 
Yala and Nakhon Si Thammarat Prov- 
inces. 


Endeavor Oil NL acquired a barite oper- 
ation in the Tha Sala district of Songkhla. 
The deposit covers 237 acres and contains 
high-grade ores. The plan is to mine 
20,000 tons annually by opencut methods. 
Preliminary drilling indicates reserves suf- 
ficient for 5 years, and the company is 
hopeful that far more reserves will be 
found.1? The ore is to be shipped to Sin- 
gapore, where Endeavor Oil proposes to es- 
tablish a grinding mill of 50,000-ton an- 
nual capacity. The company expects a 
satisfactory cash flow from the overall 
project by mid-1971. 

In view of the intensive exploration for 
offshore oil in the Far East, particularly 
Southeast Asia, Thai producers appear well 
placed to take full advantage of the rap- 
idly growing market for drilling muds. 


Cement.—The Siam Cement Co, Ltd., 
with principal facilities at Ta Luang, re- 
mained as the dominant factor within the 
Thai cement industry, producing 2,098,500 
metric tons of cement in 1970 or nearly 85 
percent of the country's total. During the 
year this company was building an addi- 
tional plant at Ta Luang rated at 1,500 
tons per day. Jalaprathan Cement Co. Ltd. 
was the only other producer of ordinary 
cement in the country. It too was expand- 
ing facilities, having contracted with the 
Japanese firms to build a 1,500-ton-per-day 
dry process plant at Cha-am, a suburb of 
Bangkok to supplement the 1,000-ton plant 
at Takli which was built to supply cement 
to the Bhumiphol Dam. The Siam City 
Cement Co. was constructing another new 
plant with a 500,000-ton capacity at Tam- 
bol Tabkwang off the Friendship Highway 
in Saraburi Province. The Universal 
White Cement Company rated at 32,000 
tons was Thailand’s sole producer of white 
cement. 


The Siam Cement Co., Ltd., is the heart 
of the Siam Cement group, which includes 
the Siam Fibre Cement Co., the Concrete 
Products and Aggregate Co., the Construc- 
tion Material Marketing Co., the Siam 
Iron and Steel Co., Ltd., and the Siam In- 
dustrial Credit Co. Upon completion of a 
third plant, Siam Fibre Cement Co.’s an- 
nual production capacity in asbestos ce- 
ment products will be 265,000 tons of roof- 
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ing materials, 125,000 tons of flatsheets and 
siding, and 45,000 tons of high-pressure 
and low-pressure asbestos cement pipes. 
Concrete Products and Aggregate has an 
annual capacity of 40,000 cubic meters of 
prestressed concrete in the form of piles, 
bridge girders, beams, and telephone poles; 
13,000 cubic meters of footings and slabs, 
ordinary and reinforced concrete pipe; 
4,000,000 concrete blocks; 500,000 cubic me- 
ters of ready-mixed concrete; and 450,000 
tons of crushed rock. 

There was apprehension on the part of 
the Siam Cement Co. that a cement-sur- 
plus situation may develop unless the 
BOI screens potential producers more 
carefully. Imports have steadily declined to 
only nominal tonnages in 1970. 

Fertilizer Materials—During 1968-70 
Thailand’s imports of fertilizers attained a 
new plateau of about $30 million annually, 
including pesticides. Combined imports of 
all fertilizers have been about 300,000 tons 
per year, headed by the phosphatic and 
mixed types which are in greater demand 
than the nitrogenous type. Overall ferti- 
lizer consumption has steadily risen, and 
most of the requirements are met by im- 
ports. 

Thailand has only one fertilizer plant of 
consequence—the $17 million Mae Moh 
plant in Lampang Province owned by the 
quasi-government firm Chemical Fertilizer 
Co. Ltd. Rated at 60,000 tons of ammo- 
nium sulfate and 30,000 tons of urea per 
year, the plant uses local lignite as feed 
stock and hence is high cost. In fact, pro- 
duction cost may be 20 to 30 percent more 
than imports from Japan and West Ger- 
many. Imports of ammonium sulfate and 
urea became restricted in July 1968. To 
give the local fertilizer industry further 
protection, imports of two other general 
categories of fertilizers also became re- 
stricted by early 1970. Marketing difficulties 
have held Mae Moh's production to 
roughly two-thirds of capacity. The situa- 
tion may improve, however, in that a so- 
dium sulfate-ammonium chloride plant 
was scheduled to be built by the Siam 
Chemicals Co. Ltd. in the Samut Prakan 
area that would use local ammonium sul- 
fate as raw material. 

In 1969 Mitsui and Co. Ltd. interests 
were given permission by the BOI to build 
a complex fertilizer plant in Thailand and 
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they were planning to go ahead with the 
project. This would help compensate for 
reduced exports of fertilizers by the Japa- 
nese. Much more uncertain was a proposal 
by the Iranians to build a joint venture 
plant in Thailand to use Iran's petrochem- 
ical feedstock for conversion into fertilizers. 

Fluorspar.— Thai fluorspar has attained 
great world prominence in only a few 
years' time, and production is still rising. 
Output in 1970 totaled 318,227 tons and 
Japan, the main purchaser and consumer, 
imported 257,674 tons of Thai fluorspar 
during the year as compared with 254,610 
tons in 1969. Japan was getting competi- 
tion from an unexpected source late in the 
year, namely the Soviet Union which 
helped move prices up to the benefit of 
the 'Thais. Thai fluorspar prices were 
quoted for 80-percent grade f.o.b. Bangkok. 
In the latter part of 1970, prices went up 
to about $35 per metric ton. The Soviets 
contracted small tonnages of fluorspar for 
delivery in 1971 at $45 and offered subse- 
quently to pay $48 to $50. The Japanese 
matched the Soviet bids at each turn and 
managed still to buy most of the output. 
Japan's trade statistics show that the aver- 
age c.i.f. price for Thai fluorspar in 1970 
was $38.90, as compared with $41.10 in 
November and $43.70 in December. Thai- 
land also exported fluorspar to Europe, 
India, and Taiwan, among others. Aus- 
tralia started to show interest in buying 
Thai fluorspar. 

Most output comes from the north, 
headed by the Lamphun district near 
Chiang Mai. Universal Mining Co. provided 
roughly two-fifths of Thai fluorspar from 
the Ban Hong and Mae Tha mines, both 
in Lamphun. Thai Fluorspar and Minerals 
Co. with mine also in Ban Hong, pro- 
duced in excess of 3,000 tons monthly. At 
least four other companies mined morc 
than 1,000 tons monthly. National reserves, 
scattered around the “tin-barren granite" 
areas of Thailand, were estimated at a 
minimum of 10 million tons recoverable 
fluorspar. Present simple mining and hand- 
sorting methods are wasteful, and efforts 
were underway to increase the beneficia- 
tion capacity. 

The Kaiser Cement & Gypsum Corp. ex- 
plored a fluorspar-bearing area in Petch- 
buri, Southern Thailand and concluded 
that a modern mining operation and proc- 
essing plant would be warranted. Appar- 
ently, within 2 years output could be sub- 
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stantially increased over the approximately 
2,000 tons of hand-cobbed product recently 
extracted each month, according to Kaiser 
engineers.13 

Gem Stones.— Thailand maintained its 
status as one of the world's leading centers 
for cutting gems other than diamond. 
Thailand not only cuts stones produced 
domestically but also imported stones. The 
bulk of Australia's blue sapphires is sent 
to Thailand for cutting. During 1970, 
Thailand imported $2.45 million worth of 
uncut sapphire and exported $3.68 million 
worth of "cut but not set" sapphire plus 
$280,000 worth of uncut sapphire. Another 
large item of gem exports in 1970 was "cut 
but not set" ruby at $1.65 million; in this 
case, however, imports of uncut ruby were 
small. Of secondary significance was Thai 
zircon, exports totaling about $100,000 dur- 
ing the year. 

Gypsum.—Gypsum has been produced 
from Nakhon Sawan in the north, Surat in 
the south, and Phichit in thc north, 
mainly by the Thai Gypsum Co. Ltd. Out- 
put from the north has gone to domestic 
cement plants, and that from the south 
has been exported to Malaysia. Near the 
beginning of 1970, the Republic of Korea 
was negotiating for the purchase of 100,000 
tons of Thai gypsum. More than a fourth 
of Thailand's 1970 output of 144,250 met- 
ric tons of gypsum was exported, and the 
Thais would be most happy to sell more if 
markets were available. 


MINERAL FUELS 


Lignite.—Thailand's lignite production 
has been 300,000 to 400,000 tons annually 
in recent years from Krabi in the south 
and Mae Moh in the north. Krabi's output 
goes entirely to the local 60,000-kilowatt 
power station, whereas Mae Moh’s output 
is consumed by 12,500-kilowatt power sta- 
tion and a fertilizer plant rated at about 
40,000 metric tons of cquivalent nitrogen 
both near the mine. The former Lignite 
Authority, which controlled production, 
was merged into EGAT in May 1968. 

Petroleum.—During 1970 the six interna- 
tional oil companies that had been granted 
offshore exploration rights did not under- 
take drilling to supplement their initial 
seismic work because of the pending new 
Petroleum Act. One of the companies, 
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Continental Oil Co., farmed out a 50-per- 
cent interest in its offshore acreage to the 
Japanese Mitsui interests on the condition 
that the latter would do additional explora- 
tion and drilling work. Tenneco Oil, Inc., 
had acquired three partners. The remain- 
ing four concessionaires were three addi- 
tonal American companies—Gulf Oil 
Corp., Union Oil Co., and American Oil 
Co.—and the British Petroleum Co., Ltd. 
The Petroleum Act was passed on Feb- 
ruary 24, 1971, and sent to the King for 
signature. The Minister of National Devel- 
opment will enforce the Act and chair the 
Petroleum Board formed to advise him. 
The Board will deal with concessions, 
price of natural gas, crude oil for local 
use, export bans in the national interest, 
method of royalty payments, and other 
matters. Rights belong to the state, and 
concessionaires are required to have satis- 
factory credentials in capital and expertise 
and submit periodic reports. Survey conces- 
sions will be granted for a maximum of 8 
years, renewable for 4 years; survey areas 
are defined in size and most of the acreage 
must eventually be returned to the state. 
Production concessions will last up to 30 
years, starting from the expiry of the sur- 
vey concession, and renewable for up to 10 
years. A concessionaire of either type can 
transfer all or part of the company's con- 
cessions to another company which is in 
one way or another 50-percent related to 
the original concessionaire. The production 
concessionaire will be exempted from all 
duty, taxes, and fees except if these are 
stipulated by the Petroleum Income Tax 
Act. Royalties will be one-eighth by value 
or one-seventh in kind (payment with pe- 
troleum). The income tax rate shall be as 


than 50 percent nor more than 60 percent 
of the net profits. Despite heavy penalties 
and complexity of the laws, the Petrolcum 
Act and the complementary Petroleum In- 
come Tax were well received by the oil 
companies prospecting in Thailand. 
Virtually all of Thailand's oil require- 
ments have bcen met by imports. Produc- 
tion of natural crude oil is negligible, and 
domestic shale oil is too expensive to de- 
velop. Both crude and refined petroleum 
products are imported, with the latter 
hitherto much greater in value than the 
former. To cut down on foreign exchange 
needs on the order of $100 million in 
1970, refinery capacity was being expanded. 
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Not counting a very small facility run 
by the Ministry of Defense in the north 
and an asphalt plant at Si Racha worked 
by ESSO, Thailand had two refineries in 
operation during 1970, both in the process 
of expansion. 

The privately Thai-owned Thai Oil Re- 
finery Co., Ltd. (TORC), originally had a 
$33 million, 35,000-barrel-per-day 14 refinery 
in Aow Udom, Amphoe Si Racha, about 
80 miles from Bangkok on the Sukhumvit 
Highway, where 65,000-ton tankers could 
be accommodated. About the end of 1970, 
the TORC plant was expanded to 65,000 
barrels per day at a cost of $29 million by 
international firms headed by Royal 
Dutch-Shell and run by an Australian 
manager. TORC's products are distributed 
by Shell, Esso, and Caltex who specify the 
types desired, such as 83 and 95 octane gas- 
oline. TORC has a unique arrangement 
with the Government (originally, the Min- 
istry of Industry) whereby it has the right 
to run the refinery for only 10 years (re- 
finery came on stream in 1964) even 
though it furnished all the capital. Fur- 
thermore, TORC is required to pay 25 
percent Corporation Profit Tax on profits 
in addition to another 30 percent profit 
share to the Government. Before the ex- 
pansion, TORC was already paying $34 
million annually in taxes. !“ 

The Summit Industrial (Panama) Co., 
Ltd. (Summit), probably a subsidiary of 
the British holding firm Utramar Co., Ltd., 
operated à 20, 000-barrel-per-day refinery 
in the Bang Chak district of Bangkok. Sum- 
mit first leased a 5,000-barrel-per-day re- 
finery belonging to the Ministry of Defense 
in 1965 for 15 years, which it subsequently 
expanded to the present capacity. In mid- 
1969 Summit was awarded a 10-year 
extension of the lease so that it could go 
ahcad with plans of expansion. Summit 
with the help of Toyo Engineering Corp. 
and Mitsui and Co. Ltd. of Japan was in 
the process of installing another 50,000- 
barrel-per-day capacity (equivalent to an- 
other refinery) at a cost of $6.5 million 
which should be completed in 1971. 

Petroleum products are freely imported 
into Thailand except for fuel oil, which 
the local refineries wcre producing in ade- 
quate quantitics. TORC tried to get gov- 


! Capacity in barrels per day times 50 roughly 
equals metric tons per year. 

5 The Investor (Bangkok). Supplementary Issue, 
Dec. 12, 1970, 30 pp. 
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ernment approval to raise oil prices on the 
grounds that transport costs were soaring. 
This was turned down, however, for the 
time being. Investigations were being made 
on the construction of a pipeline from Si 
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Racha to Nakhon Ratchasima in the 
Northeast at a cost of possibly $18 million. 
The need was apparent, but the route was 


not decided upon. 


Ihe Mineral Industry of Tunisia 


By Roland W. Merwin ! 


Tunisia's gross domestic product (GDP) 
was approximately $1,235 million,2 an in- 
crease Of 5.1 percent over that of 1969. 
The mineral share of GDP rose slightly, 
to above 10 percent in 1970, as a result of 
output increases in petroleum, phosphate, 
and other mineral products. Not only is the 
mineral segment of GDP significant by 
world standards, but it is of particular 
importance to Tunisia as a source of for- 
eign exchange. Crude petroleum production 
was valued at approximately $65 million 
and phosphate rock and manufactured 
phosphatic fertilizers, at approximately $40 
million. Most of Tunisia’s mineral prod- 
ucts were exported, as in the past. How- 
ever, some nonmetallics like cement, lime, 
clays, and petroleum products were locally 
consumed. 

The phosphate and iron ore industries 
were faced with the problem of reestablish- 
ing normal operations following the disas- 
trous floods in the autumn of 1969, which 
completely disrupted rail transportation 
facilities for a long period. Normal opera- 
tions were not resumed until almost the 
middle of the year. 

The petroleum industry continued to be 
the most important sector of the mineral 
industry. Production and exports both in- 
creased, with the principal source of crude 
being the El Borma field. There was a sub- 
stantial increase in exploration activities, 


with good showings indicated in at least 
two new areas. There was an increasing 
interest in offshore exploration. 

The Government of Tunisia pressed 
ahead on a program for the revitalization 
of the phosphate industry, which is poten- 
tially the country’s most valuable natural 
resource. An important phase of this proj- 
ect is the establishment of a chemical in- 
dustry complex at Gabes, which will 
include facilities for the production of 
phosphoric acid for export. Favorable trade 
agreements with the European Economic 
Community (EEC) makes this an attractive 
method of upgrading the low-tenor phos- 
phate ores. 

A contract was let for the construction 
of a 185-mile pipeline to bring natural 
gas from the El Borma field to the indus- 
trial complex at Gabes, at a cost of approx- 
imately $13 million. The foreign exchange 
requirements for the pipeline were covered 
by a $7.5 million loan from the World 
Bank and an advance of $2.5 million from 
the Kuwait Fund. 

The nonferrous mineral industry received 
increasing attention under the auspices of 
the Government-owned mining company, 
Société Tunisienne d’Expansion Minière 
(SOTEMI). Particular emphasis has been 
placed on increasing the production and 
the exportation of lead, zinc, and fluorspar 
minerals. 


PRODUCTION AND TRADE 


The available data for mineral produc- 
tion and trade are given in the following 
tables: 


1 Mining engineer, Division of Nonmetallic 
Minerals. 

2 Where necessary, values have been converted 
from Tunisian dinars (TD) to U.S. dollars at the 


rate of TD1—US$1.905. 
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Table 1.—Tunisia: 
(Metric tons unless otherwise specified) 


Production of mineral commodities 1 


Commodity 1968 1969 1970 » 
METALS 
Iron and steel: 
Iron ore and concentrate thousand tons 1,016 946 774 
F ⁰ jm t 8 98 128 131 e 130 
) ee ⁰⁰(kd ⁰ktt do- 80 100 e 100 
T quee semimanufactures. ........ . LL LLL LL LLL cce Lec lll l2. O22 80 NA NA 
ad: 
Mine output, metal content. .............. - c. 2 lll Lll Lll cll l.l. r 16,000 28 , 400 20,300 
Metal: 21.600 
IATU LIO uo cozaav ⅛ ¼˙w n - yk a Ei Eu P 
ff cee ee ee 14,024 16,182 1,201 
Mercury, primary...........-.......-....l2.2.2.-..--. 76-pound flasks.. 309 244 100 
Silver, primary. PAIR eee ee CES ee TET Oey er troy ounces.. $737,000 e 48,000 57,518 
Zinc mine output, metal conte kk r 8,960 9,120 12,240 
NONMETALS 
Cement, hydraulic_.........-...._.-..--.-.----.---.- thousand tons. r 509 803 588 
Clays, construction «44 do 220 e 250 e 280 
Fertilizer materials: 
Crude (natural) phosphate rock. ........................- do 3,444 2, 685 8,016 
Manufactured: 
Hyperphosphatttekkk eee do 15 14 28 
Super phosphate «4 do 35 33 e 30 
le superphosphate... --------------------------- do.... 876 333 382 
Fluorspar, all grades. ß v imer nem e eae ad 5,450 12,897 80,700 
Gypsum and anhydrite, erudGee thousand tons.. e 10 10 as 
Lime, hydraulic._.....-..---- 2 eee do.... e 170 e 170 168 
Salt; marine. ðꝛoð˙³ V uu eem ed do 360 283 800 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural, marketed........................... million cubic feet.. r 384 829 316 
Petroleum: 
Crude oil... . sus thousand 42-gallon barrels. . 24, 589 27,942 84,296 
Refinery produce: 
Gasoline and naphtha.................-............- do.... 1,867 1,799 1,627 
Keorosihé-..3-2..255 dd ³⁰· id do 428 428 500 
Distillate fuel oill“èddddddW eee do.... 2,918 2,276 e 2,120 
h anne ceux ORE eS ade ed en do 2,501 2,761 e 2,900 
Duende petroleum gas do- 1241 228 e 220 
Refinery fuel and 1oss..............................- do 271 1,287 e 1,260 
OUR 225 fd do 7, 626 8,774 8.627 
e Estimate. P Preliminary. r Revised. NA Not available. 


! In addition to commodities listed, construction materials such as sand and gravel, and quarried stone are 


also produced, but quantitative data are not available. 
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Table 2.—Tunisia: Apparent exports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Copper including alloys, all forme 689 867 France 260; Italy 237; West Germany 171. 
Iron and steel: 
Iron ore and concentrates. .......... 617,996 654,249 Italy 502,262; United Kingdom 112,408; 
Greece 39,579. 
Pig iron and ferroallo ys 24,006 20,128 Italy 18,297; France 1,831. 
Steel, primary forme 3,045 2,321 All to Italy. 
Semimanufaceturee s 15,795 8,685 Italy 4,845; Spain 3,840. 
Lead unwrough tu 6,472 10,744 France 5,271; Italy 4,610; Greece 501. 
Mereurÿy 76-pound flasks. . NA 350 All to Belgium and the Netherlands. 
SI ĩ value, thousands $51 $110 All to France. 
Zinc ore and concentrate 12,358 15,378 Italy 11,200; France 4,178. 
NONMETALS 
Coment ³·AAAA A ice 23,3038 89,039 Italy 82,239; Spain 6,800. 
Diatomite..-.-------------------------- 2,270 NA 


Fertilizer materials, phosphatic: 
Crude phosphate rock ? 


thousand tons 2,460 1,852 France 491; Greece 227; Bulgaria 184; 
Yugoslavia 168. 
Manufactured do- 117 108 Sweden 41; France 37; Italy 16. 
Fluorsp ar) 4,220 4,545 NA. 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum: ? 
Crude thousand 42-gallon barrels.. 16,463 22,082 NA. 


Refinery products: 


as oline do 9 24 NA. 
Kerosine and jet fuel do- 56 2 NA. 
Distillate fuel oil. ........ do ao 61 NA. 
Residual fuel oil. do- am 39 NA. 
Tea! do 9 126 NA 


NA Not available. 

1 Except where otherwise noted, compiled from import data of Australia, Austria, Belgium-Luxembourg 
Canada, Denmark, Finland, France, West Germany, Greece, Iceland, Ireland, Italy, Japan, the Netherlands, 
N vd E adam pin orway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, the United States, 
and Yugoslavia. 

2 Source: Bureau de Documentation Miniére (of France). Annales des Mines, Sept. 1970, pp. 66-67. 

3 Source: U.S. Bureau of Mines. International Petroleum Annual, 1968 and 1969. 


Source: Except where otherwise noted: Statistical Office of the United Nations. 1968 Supplement to the 
World Trade Annual. V. 3 (Africa), Walker and Company, New York, 1970, pp. 814-819; 1969 Supplement to 
the World Trade Annual. V. 3 (Africa), Walker and Company, New York, 1971, pp. 579—582. 
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Table 3.—Tunisia: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum including alloys, all form — rn eee 514 478 
Copper including alloys, all forms. .............--.--.--.-. „ 371 1,492 
Iron and steel: 
Pig iron and ferroallohhhhhn ss 1,005 681 
Steel: 
Primary err”, en ce eee a Se ke ae 1,396 
Semimanufactures oM P PEE PCM ⁰y³ A 8 44,569 51,464 
Lead including alloys, all formmw mk nꝛ rel 75 51 
Tin including alloys, all form. long tons 22 3 
Titanium r ³⁰WüWmöm] ]. ꝓddſddddddddddddſ ð K 60 100 
Zinc: 
r iesus AU e Lied ³² ²m ĩð e EE ane Oe 80 187 
Metal and alloys, all forms... ............--. LLL c2 LL LLL cL eee 91 222 
NONMETALS 
ABSBOBLORS 2c Isl EOE EA uU nM dme ELA y ML LAE 150 1,451 
Cement, haraulll]!!!!!!!!!!!!t eEedcie as xa 14,438 8, 546 
Clays and products: 
J ³˙Ü1 'm 5·¹̃ —ũmů ˙¹ ³ . 692 1,004 
Products 
F ˙ n. ³ ecce ⁰˙¹mw g m». vk. 8 1,429 1,525 
Refractory 2 .2s5c.cce 5864 cece soc cecececenue moche E E 4,084 3,821 
Felespee fu ð . 8 ou 
Fertilizer materials manufactured: 
Nil eS ei DU AAA es 14,196 2,024 
POUSBEIG--- ps ne consen m ß NU EQ EAT 4,243 5,757 
Pyrites, gross ̃flſgſgſddſd‚ſl‚.k.·.... 7,917 7,697 
Stone, sand and gravel: 
Dimension stone: 
/)/öÄÜ.ͥ ˙”r. y ³ ⁵⅛ : A . Sir re 4,495 2,736 
e ñ e vat ̃ ̃ñ ß NOE NO TONS 1,125 550 
)/)!!bũ Uu en i LL y km y fei d ch 210 423 
Sulfur, elementlllll“èXXXnXnXnXnnmgnmlmdImdmnmndmnandm‚ndmdA‚dn..n..w 222222-22222222222222222 50,613 40,097 
Tale and related materials 1,102 NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal all h ð˙”?tꝛar! y y suu LL die 23,782 41,845 
OM s oom e a tu eA E ei hoa mE 101,221 102,491 
Petroleum refinery products: ? 
asoline: 
e . ee eects. thousand 42-gallon barrels. . 6 s 
NM ſſã capi y Rd ee EE do 16 7 
Kerosine and jet fue!!ll!ll eee do.... 20 
Residual fuel oil...... 2222222222222 2222 c LLL LLL LL LLL LLL 2222222 do.... 65 155 
LUubBFicRhid- se ſd ꝗ enc yd d der do- 91 77 
CJͤõĩõĩ§ĩ§Ü—Ü—ꝛ; HE 0 -n ⁊ð Kg ͥ ¶ydyd y E 0 —— 95 47 
z dpd EL m en ul eL D f E do 298 362 


1 Except where otherwise noted, compiled from export data of Australia, Austria, Belgium-Luxembourg, 


Canada, Denmark, Finland, France, West 


Germany, 


Greece, Iceland, Ireland, Italy, Japan, Netherlands, 


New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, U.S. S. R., the United Kingdom, the 


United States, and Yugoslavia. 


2 Source: For the U.S.S.R.: Official trade returns of that country; for other countries: Statistical Office of 
the United Nations. 1968 Supplement to the World Trade Annual. V. 3 (Africa) i Walker and Company, New 


York, 1970, pp. 820-836; 1969 Supplement to the World Trade Annual. V. 3 (A 


New York, 1971, pp. 588—594. 


rica), Walker and Company, 


COMMODITY REVIEW 


METALS 


Iron and Steel.—Iron ore production was 
adversely affected by disastrous floods in 
the autumn of 1969. These floods caused 
a 6-month disruption in rail shipments 
from the major iron mine at Djebel 
Djerissa to both the export shipping ports 
and the El Fouladh Iron and Steel Mill at 
Menzel-Bourguiba, near Bizerte. By the 
time full shipments were resumed in the 
spring of 1970, producers' stocks of iron 


ore were equal to 8 months of production. 
As a result, production was restricted to 
allow for liquidation of these stocks. The 
El Fouladh Iron and Steel Mill maintained 
normal production during this period of 
suspended rail shipments from the Djebel 
Djerissa, by the use of stocks and the re- 
ceipt of shipments from a subsidiary source, 
the Tamera-Douaria iron mine. Iron ore 
exports, when resumed, went to the usual 
consuming countries. During 1969, exports 
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went mainly to Italy (502,262 tons) and 
the United Kingdom (112,408 tons). 

Lead and Zinc.—Production of lead and 
zinc was substantially greater, continuing 
a trend begun in 1967 and constituting an 
increasing important element of mineral 
production and exports. Mining operations 
are controlled by SOTEMI, which is 
actively engaged in expanding current op- 
erations and opening new mines. SOTEMI 
expects that these expansions will more 
than double the current production. A 
private foreign company, Peñarroya Tu- 
nisia, operates a lead smelter at Mégrine, 
and rated capacity is 40,000 tons per year. 
Zinc ores and concentrates are exported to 
foreign countries for smelting. Exports of 
processed lead during 1970 were primarily 
to Italy (9,561 tons) and France (6,052 
tons). Zinc ores and concentrates were ex- 
ported principally to Italy (7,787 tons) and 
Yugoslavia (4,566 tons) .3 


NONMETALS 


Fluorspar.—SOTEMI, is becoming increas- 
ingly interested in the production of fluor- 
spar, with the expectation of developing a 
substantial export potential. Although pres- 
ent production is still relatively small, it 
has increased more than fivefold during the 
past 2 years.4 

Phosphates.—The production and expor- 
tation of phosphate rock and manufactured 
phosphatic fertilizer products continued to 
be the second most important sector of the 
mineral industry, exceeded only by petro- 
leum. Not only are the phosphate re- 
sources of Tunisia very large, but their 
development is considered to be essential 
to the economic life of southern Tunisia 
and as a major source of foreign exchange. 
However, the tenor of the ores is generally 
less than those in competitive countries, 
and the mining systems and beneficiation 
plants are outmoded. Therefore, difficulties 
were experienced in export marketing of 
crude phosphate rock. 

The Government of Tunisia has com- 
mitted itself to the revitalization of the 
mining industry. In April 1970, the Na- 
tional Assembly voted a credit of $2.57 
million to the Government-controlled com- 
pany Compagnie des Phosphates et du 
Chemin de Fer de Gafsa (Sfax-Gafsa) in 
the form of a subscription to an increase 
in the company's share capital. The com- 
pany’s investment program called for an 
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expenditure of $12.33 million by the end 
of 1970, $4.48 million from the Government 
and the remainder from foreign sources.5 

There was an emphasis on the produc- 
tion of triple superphosphate and phos- 
phoric acid as export products. The avail- 
ability of low-cost (but low-grade) phos- 
phate rock, a projected cheap supply of 
sulfur, and favorable trade agreements with 
the EEC made exportation an attractive 
solution to the general problems of the phos- 
phate industry. The two triple superphos- 
phate producers, the Government's Société 
Industrielle d'Acide Phosphorique et d'En- 
grais (SIAPE) and its competitor, the private- 
sector NPK Engrais reattained normal pro- 
duction after early-year disruptions in sup- 
plies of phosphate rock caused by the floods 
of late 1969. SIAPE planned to initiate the 
production and exportation of phosphoric 
acid at the rate of 80,000 tons per year. 
Additionally, the long-planned phosphoric 
acid plant of Industries Chimiques Mag- 
hrébines S.A. (ICM) is expected to come 
on stream in late 1971 with an initial pro- 
duction capacity of 120,000 tons per year.é 

In 1969 exports of phosphate rock 
amounted to 1.85 million metric tons 
valued at $16.5 million. The principal 
countries to which this product was ex- 
ported were France (491,000 tons), Poland 
(310,000 tons), Greece (227,000 tons), Bul- 
garia (184,000 tons), and Yugoslavia (168,- 
000 tons). The exports of triple super- 
phosphate totaled 302,000 tons, valued at 
$15.5 million.‘ 


MINERAL FUELS 


Petroleum.—The El Borma field con- 
tinued to account for the major portion of 
Tunisia's crude oil production. The present 
output is at the rate of approximately 
80,000 barrels per day and is expected to 
increase as pipeline capacities are expanded. 
The field straddles the Tunisia-Algeria 
border, with the Tunisian portion being of 
major importance. A recent boundary agree- 
ment delineated the respective ownerships. 
The Tunisian portion of the field is op- 


3 U.S. Embassy, Tunis. State Department Air- 
gram A-101, June 4, 1971, p. 1. . 

4 U.S. Embassy, Tunis. State Department Air- 
gram A-176, Sept. 14, 1970, p. 6. 

5 Bureau of Mines. Mineral Trade Notes. V. 
68, No. 1, January 1971, pp. 35, 36. 

s Page 36 of work cited in footnote 5. 

1 Page 35 of work cited in footnote 5. 


756 


erated by Société Italo-Tunisienne d'Ex- 
ploitation Pétroliéere (SITEP), which is 
equally owned by the Tunisian Government 
and an Italian Government-owned com- 
pany. SITEP estimated its share of El 
Borma crude reserves at about 250 million 
barrels; the Algerian reserves were estimated 
at about one-third of that.8 

The balance of Tunisia’s crude oil pro- 
duction was obtained from a small field 
at Douleb and a very minor field at Sem- 
mana. Natural gas production from the Cap 
Bon gas field was only moderate, and 
showed indications of declining produc- 
tivity. 

The pipeline of Compagnie des Trans- 
ports par Pipelines au Sahara (TRAPSA) 
was expanded to a capacity of 315,000 bar- 
rels per day. This pipeline is primarily 
used for the carrying of crude oil from the 
fields in southeastern Algeria to the port of 
La Skhirra, Tunisia. Production from the 
El Borma field is also transported via this 
route. A 1034-inch natural gas pipeline is 
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to be built to carry gas from the El Borma 
field to Gabes, to be completed in 1972. 

The capacity of Tunisia’s single refinery 
at Bizerte, now 22,800 barrels per day, is 
to be increased by 11,400 barrels per day by 
1971. Studies are continuing on the possi- 
bility of exporting liquefied natural gas to 
Italy and Yugoslavia. 

Exploration activities have been ex- 
panded. SITEP made a discovery at El 
Couech, north of the El Borma field, that 
shows indications of being a more impor- 
tant field than El Borma. The prospective 
field is located well away from the Algerian 
border. The Compagnie Franco-Tunisienne 
des Petroles (CFTP) has encountered prom- 
ising showings on its 15,000-square-kilo- 
meter Sfax-Kerkennah concession, and an 
active drilling program is being pursued. 
A number of foreign oil firms are seeking 
exploration concessions and are buying in- 
terests in existing concessions. 


$ Oil and Gas Journal. V. 68, No. 10, Mar. 9, 
1970, p. 42. 


The Mineral Industry of Turkey 


By E. Shekarchi ! 


Turkey continued to forge ahead at a 
lively pace economically, as it pressed its 
efforts to redirect the economy from an 
agricultural base towards a productive and 
competitive industrial base. The Turkish 
economy is a mixture of public and private 
enterprise, each contributing roughly half 
of the combined industrial, mining, and 
energy production. Public sector invest- 
ments are made in a variety of State eco- 
nomic enterprises, concentrated in utilities 
and capital.intensive industries including 
iron and steel, petroleum, metal and non- 
metals mining, fertilizers, coal, and others. 
Private enterprise is concerned partially 
with mining but concentrates on manu- 
facturing. The combined efforts of the 
public and private sectors in mineral pro- 
duction generated a gross mineral value of 
approximately $705.5 million? in 1970, an 
increase of 22 percent over the previous 
year. Turkey continued to make significant 
contributions to the world's supply of 
chromite, mercury, copper, and magnesite. 

On August 9, 1970, the Turkish Govern- 
ment announced a devaluation of the lira 
from TL9 for US$1.00 to TL15 for US$1.00. 
The tourist rate of TL12 for US$1.00 which 
has been in effect for the last 8 years was 
abolished. 

The impact of devaluation of the lira 
was softened by an input of $300 million 
from international agencies and nations, 
grouped, since 1962, in the Organization 
for Economic Cooperation and Develop- 
ment (OECD) consortium for aid to Tur- 
key. Turkish workers in Western Europe, 
nearly 500,000 strong, responded to the new 
rate of exchange with an upsurge of foreign 
exchange remittances which totaled over 
$270 million by yearend. 

In November a protocol was signed by 
representatives of six members of the Euro- 
pean Economic Community (EEC) and the 
Turkish foreign minister to move Turkey, 
during the next 22 years, into a ful] cus- 


toms union and membership in the com- 
mon market. Special clauses regulate Tur- 
key's affiliation with the EEC's coal and 
steel community and with Eurotom. A 
separate financial accord establishes a $220 
million program of long-term loans from 
the European Investment Bank over the 
next 5 years, to assist in Turkey's develop- 
ment and adaptation to the economic con- 
ditions of the EEC. 


Maden  Tetkik ve Arama  Enstitüsü 
(MTA), the mineral Research and Explora- 
tion Institute of Turkey, continued its 
efforts in exploration and development, in- 
cluding mapping of the bauxite and phos- 
phate mineralization in central Anatolia. 
The beneficiation project on low-grade iron 
ores which was started in 1969, finalized 
during the year and a pilot plant, set up in 
the MTA, has developed a method to util- 
ize all marginal ore deposits in the country. 


Devlet Su Işleri (DSI), the Directorate 
General State Hydraulic Works, invited 
bids in the latter part of 1970 for construc- 
tion of the Karakaya Dam and power sta- 
tion in the lower Euphrates Valley. Kara- 
kaya Dam will have a maximum height of 
180 meters above the foundation, and a 
crest length of 394 meters. The powerplant 
will have 1,500-megawatts installed capacity 
consisting of six turbine generator units 
of 250 megawatts each. 


Japan granted $27 million credit to Tur- 
key in 1970 for construction of the Ayvacik 
Dam. The credit is for foreign exchange 
costs only with repayment at 5 percent over 
the next 20 years. 


A bill to amend the petroleum law of 
Turkey was proposed in mid-1970. Under 
this proposal, if passed by parliament, dura- 
tion of exploration licenses would be re- 


1Physical scientist, Division of Ferrous Metals. 

2Where necessary, values have been converted 
from Turkish lira (TL) to U.S. dollar for the en- 
tire year, at the rate of TL1-—US$0.15. 
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duced to 3 years, income taxes would be 
raised from 50 to 60 percent, and the per- 
centage depletion provision would be abol- 
ished. Also, the bill would reduce from 10 
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to 5 years, the period over which losses 
could be carried forward. By the end of 
the year no significant progress toward 
passage was reported for the bill. 


PRODUCTION AND TRADE 


During 1970 the mineral industry of 
Turkey was characterized by a continuation 
of the growth and expansion sustained 
over the past 5 years. The emergence of 
magnesite, mercury, and lead-zinc among 
metals, as major contributors to foreign 
exchange earning, was accentuated by the 
growth in output of nonmetallics, such as 
abrasives, gypsum, and cement. Other sa- 
lient developments were the decline of 
manganese, blister copper, and antimony 


production among the metals group and 
fluorspar and pyrite in nonmetallic min- 
erals. Devaluation of the Turkish lira, al- 
though it took place in early August 1970, 
did not affect mineral and metals trade 
directly, because the international contracts 
were negotiated in the early part of the 
year. 

Statistics on the production of mineral 
commodities are presented in table 1. 


COMMODITY REVIEW 


METALS 


Antimony.—Ozdemir Antimuan Bakir 
Isletmesi Company remained the main pro- 
ducer of antimony in 1970. Compared with 
1969 figures, production of antimony in 
1970 decreased 13 percent, as a result of a 
drop in ore grade. Rasih ve Ihsan's anti- 
mony mine in Nigde was a small producer 
in 1970 and exploratory work continued 
during the year. 

Bauxite.—Construction work on the alu- 
minum plant at Seydigehir, about 180 miles 
south of Ankara, financed and built by the 
Soviet Union, continued during the year. 
The completed plant is scheduled to pro- 
duce 60,000 tons of aluminum annually. In 
preparation for the plant, 51,067 tons of 
bauxite was mined and milled during the 
year. 

The construction of an aluminum sheet 
and foil plant, with an annual capacity of 
22,000 tons was begun near Istanbul in the 
latter part of 1970. The plant is scheduled 
for completion in 1972 and will use im- 
ported aluminum ingots until 1975, when 
Turkey's first primary aluminum plant in 
Seydişehir is scheduled to go on stream. 
The company operating with a $25 million 
capital is jointly financed by a private 
group of Turkish investors and the Inter- 
national Finance Corporation of the World 
Bank. 

Chromite and  Ferrochromium.— The 
total chromite output of government and 
privately owned mines reached a new high 


in 1970. The increase of 5 percent over 
1969 production, though small, was due to 
greater demand for Turkish metallurgical 
grade ore and concentrates, resulting from 
the imposition of United Nations sanction 
on Southern Rhodesian ore. Government 
owned, Etibank’s Sark Kromlari, Guleman 
mine and Ug Kopru mines produced 279, 
439 tons and 56,359 tons, respectively, and 
the private sector produced the rest. 

No new chromite findings were reported 
during the year in spite of intensive ex- 
ploration efforts both by the MTA and 
private producers. 


During the year, the Antalya ferrochrome 
complex, a joint venture of Etibank and 
Péchiney of France, collapsed financially, 
and consequently the entire plant was 
bought by Etibank. The financial arrange- 
ments and details of the transfer of shares 
were not available by yearend. 


A proposal for a second ferrochrome 
complex, with an annual capacity of 50,000 
tons, was under study during the year. The 
plant is to be built near the Keban-Elazig 
Dam site so as to utilize the energy from 
the dam now under construction. A Japa- 
nese firm apparently has shown some in- 
terest in the project, but final details were 
not available by yearend. 


The production of ferrochrome showed 
a slight increase during the year and it is 
believed that 1970 output was close to 
maximum production capacity of the An- 
talya ferrochrome plant. 
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Table 1.—Turkey: Production of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity ! 


METALS 
Aluminum; bauxite d bd Eu OL es 
Antimony: 
Ore and concentrate: 
Gross eit dewbebe bue bem 
Metal content e... 2 2.222222 2L L2 n 
e ße , 
Chromite, salable produ et 
Copper: 
Mine production, metal content 
M ³‚o³QA e ⁰md m m 8 
Iron and steel: 
f e . he ele d d thousand tons 
Pig iron and ferroalloys: 
Fee. ages ie d Ee beds ei tue 
Pig iron and other ferroalloy ss thousand tons 
ee Steel (excluding casting): do.... 
Mine output: 
Gross weight of lead ore (excluding zinc-lead ore)...............- 
Metal content (including content of zinc-lead ore) . 
Smelter outp ul 
Manganese ² M HP 
ö ³¹¹ ³² wm ]˙Ü .w ⁊ð K ⁊ͤ K 76-pound flasks.. 
Zinc ore and concentrate: 
Gross Weight 
Zinc-lead ore, hand-sorted__......____.__...-_.____-.-------- 
Zinc concentrate 
Metal eenteſtttttddd 8 
NONMETALS 
Abrasives, natural, merry; 
ö ³o· i ee ee ee ok ee ets 
G ͥͥ ͥ ͤ²¹·ſͤ AL et dr yy uu B E 
Boron: mines e edad eso ume Ee a Rma meme cce 
Cement... ⁰ dd e eas = ane UE thousand tons 
Clays, all /..... do 
Fertilizer minerals: 
Crude, phosphatic, phosphate rock________-_--.--____------------ 
Manufactured, chemical, all types 
5 )ãõãͥãͤͥõĩõĩõĩC? .f RUE 
Sy peun 27 ↄ E E A MER ORE thousand tons. . 
d esite (crude ore) JJ ͤĩ5 ˙ ... ¼ꝙũꝗUw. . 8 
. ³ y p ee Se cubic meters. . 
IP ³·˙¹ nuca eee y 8 kilograms 
MBPS ICG et ⁵ĩð ß ⁰ wd ³⅛ðWAWAA ⅛ y LL ⁵ꝛ UNI 
yrite, cupreous: 
Gross h ³ð'Nͤ y ʒ oe toe eee 
Sulfur eentenmnmnnnnnndddddddddddddddddd see ee oe ces 
Salt, all fee ume Rerum RSS thousand tons 
and, glass........... ))) ee garetts kx 
Sodium II / ³¹¹r( AL Am EE 
Sulfur, rehhed.. ;ĩ?˙˙ẽ:i ðò d ð d y yd y Ce E 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, a s hl Reese ESOS EHE Mid 
Coal: 
Bituminous lll 22r. ee thousand tons 
I ³Ü˙mmAmAmA ⁰¶⁰¶yd y yd LU Ap do 
C7 oe Ste ees ³¹¹¹AA . ⁵ð ww» a e Et do 
Coke: 
, eee . aide do- 
Gasworks ĉ ˙ // ͥ ] LM ie eth eR do 
SemlcOKG6 dsds ee Soe, e Ld das AL do.... 
Totdul.2:22. 2v .m tous ai aloe ³ -.. ⁊ð Oe a E cu. do.... 
Fuel briquets €... Ll ee eae uie 8 do- 
Petroleum: 
i eut thousand 42-gallon barrels. . 
Refinery products: 
asoline, aviation do.... 
Gasoline, wo‚o‚‚‚‚a dax bez ue mE bees do.... 
Jet UN ³ÜÜöĩ:d¹d ð coe E La ADD EUR AE do 
r . . oic edd do 
Distillate fuel oll do- 
Residual fuel oil“ do 
Cf ĩ˙lllll. ...... ⁵ ʒ ri ME do 
Refinery fuel and losses do 
%;ͤ; . ð do 
e Estimate. P Preliminary. r Revised. NA Not available. 


1968 


28,823 


25,955 
1,836 


186,817 


65,207 


46, 563 


1969 


1,500 
5,284 
8,171 
35 

453 ,903 


26 ,374 
28 ,500 


1,987 
9,200 

943 
1,170 


84,032 
85,882 
22,800 


25, 700 
21,880 
4,748 
5,511 
10,259 


1,443 
180 
70 


1,6938 
50 


25,774 


47,162 


759 


1970» 


51,067 


4,616 
2,110 


NA 
2 471,400 


21,225 
18,955 


e 2,190 


56,161 
22,204 
21,200 


116,020 


2 4,370 
2 5,690 


10,060 


e 51,431 


! In addition to the commodities listed, other crude construction materials including a variety of industrial 


stone are undoubtedly produced, but information i is inadequate. 
2 por naue from reported run-of-mine production. 
es 
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Table 2.—Turkey: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Antimony ore and concentrate 2,014 8,542 NA. 
Chromite including all grades r 886,916 497,124 United States 102,865; Czecho- 
slovakia 53,152; Hungary 40. 
Copper metal including alloys, blister r 15,139 6,540 Yugoslavia 3 492; ‘J apan 2,540. 
Iron and steel, ferrochromium. ................. , 833 7,210 NA. 
Lead ore and concentrate 8,364 17,223 do i A Belgium-Luxem- 
0 
Manganese ore and concentrate r 9,508 4,993 United" States 3 ,048. 
Mercur 76-pound flasks.. 1 3, 046 6,527 Netherlands 2 558; United 
Kingdom 1 A21. 
Zinc ore and concentrate. 19,116 25,565 Bel gium-Luxembourg 10,100; 
Bulgaria 6,864. 
Other: 
Ore and concentrate 7,998 7,284 Mainly to West Germany. 
Slag and other metallurgical residues 230 1,956 Belgium-Luxembourg 8. 
NONMETALS 
Abrasives, natural- .-.------------------------ r 28 ,505 48,339 France 35,332; Netherlands 6,925; 
United gdom 6,082. 
Batité sso os ete rna ⁰ 16 ,682 25,476 United States 11,900; West 
Germany 8, 616. 
e . eee dc iur r 232,055 292,971 Italy 81 "630; France 69 ,060. 
Magnesite. ..............--..-.----.-----.--- 55, 477 59,895 Austria 48, 170. 
!·—³ dd ĩ t ees r 66, 180 88, 586 a 62, 586; West e 26,000. 
Balt soe eee AAV 8 zt 83 , 441 ugoslavia 21, 
Stone, sand and gravel, marble................. r 9,825 8,391 Italy 1,488. 
; A ² ⁰⁰y ¼¼tx hee ae, She sue r 2,608 29 , 488 8 26 468; Netherlands 2,472. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminou ss 4,401 141,931 NA. 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 74 hs 
Residual fuel oil.................... do- 990 2,006 Italy 1,169; Greece 344. 
r Revised. NA Not available. 


Copper. Development and construction 
work on the Kardeniz Bakir Igletmeleri 
(KBI), (Black Sea Copper Co., Inc.), proj- 
ect continued during 1970. KBI is a joint 
venture of the State owned Etibank, which 
holds 49 percent of the shares, and other 
leading private Turkish banks. The project 
now is expected to be completed by 1972 
at a final total cost of $100 million. The 
complex embraces the copper mines at 
Kure, Murgul, and Espiye, and a smelter 
in Samsun on the Black Sea coast. The 
eventual production of KBI will be 41,000 
tons of blister copper, 365,000 tons of sul- 
furic acid, 6,817 kilograms of silver, and 
234 kilograms of gold annually. 


Production of copper increased 3 percent, 
whereas the blister copper output declined 
19 percent in 1970 compared with 1969 fig- 
ures. For the fourth consecutive year there 
was a decline in blister copper production 
mainly because of the low grade of ore and 
the mixing of marginal ore into the feed. 


Iron and Steel.—Dravo Corp. of Pitts- 
burgh, Pa., was awarded a $9.5 million con- 
tract by the Turkish Government to design, 
supply, and supervise construction of an 
iron ore sintering facility for Eregli Demir 
ve Celik Fabrikalari T.A.S. (Erdemir), the 
largest integrated steel mill in Turkey. In 


addition Dravo will design and fabricate 
the heart of the facility, a Dravo-Lurgi 
sintering machine and a sinter cooler. The 
sintering plant will produce 1.3 million 
metric tons per year of sized sinter from 
Turkish ore to provide a substantial por- 
tion of the blast furnace feed in Erdemir. 
Dravo Corp. will also design expansions of 
the existing iron ore and limestone storage 
and handling facilities and will be respon- 
sible for operator training and initial opera- 
tion of the plant. 


Erdemir is about 175 miles north-north- 
east of Ankara on the Black Sea and in- 
cludes the largest blast furnace and the 
only basic oxygen furnace in the Middle 
East. The Dravo contract is a segment of 
an expansion program being financed in 
part by the U.S. Agency for International 
Development (AID). 


Construction work on a new 1.2-million- 
ingot-ton per year steel mill, the third in 
Turkey, started in the early part of 1970 
at Iskenderun, on the Mediterranean coast 
of southeastern Turkey. The contract, 
amounting to $265 million for the design 
and supply of equipment, was signed in 
October 1969 between Turkiye Demir ve 
Gelik, (Turkish State steel corporation) 
and Tiajpromexport of the Soviet Union. 
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Table 3.—Turkey: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum metal including alloys: 
FFlllh,n ³⁰¹ AA r 12, 645 13,255 
S ³o¹ // ³⁰ ¹ A ⁵⁰ i lier. r 2,981 6,150 
Copper metal including alloys, all form 380 323 
Iron and steel: 
] «²˙²˙² Äiꝛàu ? ðWOü̊̊A A eeoes 64,374 38,919 
Pig iron including cast iron r 26,083 ae 
Ferromanganese and other ferroalloys__.........--.__-__-.-.-.-.--_----- 8,772 13,871 
Primary forms, blooms, billets, slabs, sheet, bars r 167,853 - 
Semimanufactur ess 80,111 90,777 
Lead metal including alloys, all form 4,584 8,708 
Nickel metal including alloys, all form r 174 95 
Tin metal including alloys, all form long tons r 1,090 808 
ane metal including alloys, all form r 9,499 8,588 
ther: 
Ore and concentrate of molybdenum, vanadium, ete 395 zu 
Oxides, hydroxides, and peroxides of metals n.e.s 2c cllc. 101 121 
Base metals including alloys, all form 406 13 
NONMETALS 
T CT E ES EORR 8,811 10,072 
(( ]” —TTTTTfTfdTTTTkfkTffPfkf 88 360, 650 270, 449 
e ß , e d eL D es r 2,688 1,626 
Feldspar and fluorspa:a r 1,266 2,612 
Fertilizer material, crude, phospha tic r 105,180 125,519 
JJJ)J%)%%)%C0ͤ%]½½gfdßf D c de EDU ⁰y y et E eee E LE 328 
1! ³Ü¹’ ⁰ . 00dſdſdſdſꝗſdſſſdſſ v ath is Spay ch ea aS 612 
Stone, sand and gravel, quartz and quartzite-------------------------------—- r 661 Lis 
1h CT ĩðé- r 9,483 14,405 
TTC 2.52..6 os cheese ee Leu citu c uL cu LED QE uU ia r 3, 066 144 
MINERAL FUELS AND RELATED MATERIALS 
iia „ ⁵ ⁵ d zcdefloi dui R m d LS EA r 9,300 10,915 
JJ E ñ DVV ĩð⁊ CR 16,091 18,914 
N 
e d REIN LE Liu thousand metric tons r 2,969 2,558 
Refinery products: 
Gasoline.. On ete thousand 42-gallon barrels. . 304 347 
Kerosine and white spirit O- 413 440 
Distillate fuel oilnnnsss 2 Lll LLL LLL Lll lll lll do 1,264 2,912 
Residual fuel s .d Sams do 490 564 
LubricaniB. o ec cnceemtesivcuee Ee w CU EE Once 876 695 
Mineral jelly and wa O...- 27 28 
( EE EAEE E eee Ad A 8 do- 3,374 4,386 
r Revised. 


The feasibility study and site selection sur- 
vey by John Miles and Partners, Ltd., of 
London who also are acting as consulting 
engineers to the Turkish Government, was 
made in 1969. 

The Iskenderun steel mill will be com- 
posed of an extensive raw material prepara- 
tion plant, two blast furnaces, a Linz- 
Donowitz steel plant, and continuous casting 
and rolling facilities to produce billets, 
sections, and rods. Completion of the proj- 
ect will take 5 years. However, the original 
design includes provisions for subsequent 
expansion of the capacity to 2 million tons 
per year. 

Most of the cost will be paid for in Turk- 
ish exports over a period of 15 years, at an 
annual interest rate of 2.5 percent, through 
a mechanism of trade between Turkey and 
the Soviet Union. 

During 1970, production of iron ore, pig 
iron and ferroalloys, and crude steel in- 


creased 10 percent, 9 percent, and 12 per- 
cent, respectively, compared with 1969 level 
of output. 

Lead-Zinc.—The feasibility studies car- 
ried out on the lead-zinc deposits near 
Kayseri, in central Anatolia by the State 
Planning Organization (SPO), have proven 
an ore body of 3.5 million metric tons of 
high-grade lead-zinc ore. To develop this 
deposit, a private company known as Cin- 
kur was formed in 1970. Cinkur's planning 
includes a zinc and lead smelter and a re- 
fining plant with an annual capacity of 
20,000 tons of electrolytic zinc, 10,000 tons 
of zinc plates, 4,000 tons of galvanized 
zinc, and 2,000 tons of refined zinc. No in- 
formation was available on lead production. 

Foreign investment needs for the project 
was estimated at around $10 million. Dis- 
cussions were initiated with the Interna- 
tional Finance Corporation of the World 
Bank and a private concern in Belgium, 
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but due to a dispute about the concession 
boundaries, negotiation with both organiza- 
tions had ceased by yearend. 

Production of lead-zinc ore was 55,040 
tons in 1970, as against 61,514 tons in 1969. 
Etibanks Keban mine produced 26,850 tons 
of the 1970 total, and the remaining ore 
was produced by Rasih ve Ihsan and other 
private mine operators. 

Manganese.—Output of manganese ore 
in 1970 registered a 31-percent decrease 
from the production level of 1969. The 
main producers during the year continued 
to be the Silivri mine in Thrace, north- 
western Turkey and Cóplerkóy mine, north- 
west of Erzincan in central Anatolia. 

The lower level of manganese production 
was attributed to depletion of ore reserves 
of metallurgical grade in many operating 
mines, and the lack of intensive exploration 
activities by both the public and the private 
sector in Turkey. 

Mercury.—The State economic enterprise 
Etibank completed construction of new 
mercury retorting facilities in the early part 
of 1970. The production of mercury ore 
and metallic mercury during 1970 was char- 
acterized by significant increases of 23 and 
31 percent, respectively. Mercury ore pro- 
duction from both private and state enter- 
prises totaled 138,929 tons compared with 
112,907 tons in 1969. The total number of 
76-pound flasks amounted to 8,592, of which 
5,492 flasks were produced from Etibank's 
Sizma and Halikay retorting plants. 


NONMETALS 


Abrasives.—Both production and export 
of natural emery increased, production by 
167 percent and export by 97 percent dur- 
ing 1970. Because of the high quality of 
Turkish natural emery, its availability to 
the European market, as well as the lack 
of much competition, Turkish authorities 
anticipate a substantial increase in its pro- 
duction in the future. The gross value of 
emery production was approximately $1 
million in 1970. 

Barite.—Production of barite in 1970 
decreased 12.percent compared with the 
1969 output. The decrease was due to the 
reduction in exploration for petroleum both 
by foreign and domestic companies. 

Boron.—The gross value attributed to 
boron in the overall economy of Turkey 
was $6.5 million in 1970. Production was 
20 percent higher than in 1969. Etibank 
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remained the most significant producer, 
followed by Rio Tinto Zinc Co., Rasih ve 
Ihsan Ltd., and Hagmettin Yakal Company. 

Most boron minerals produced in Turkey 
are exported. A few thousand tons are used 
in the boric acid plant at Bandirma, a port 
on the Sea of Marmara. 


Cement.—According to United Nations 
sources, production of cement in 1970 in- 
creased 9.9 percent compared with 1969 
output. The construction of the Hostas 
Cement Plant and the Hostas Cement Prod- 
uct Plant in the southeastern part of Tur- 
key continued in 1970. Both of these plants 
are expected to go into production by 1973 
and it is anticipated that the output of 
cement wil meet the total domestic de- 
mand as well as supply some for the export 
market in Europe. In the second 5-year 
development plan, Turkish domestic con- 
sumption of cement was expected to be 
about 8 million metric tons. 


Clays.—Bentonite.—The Çankiri benton- 
ite deposits, discovered by MTA in 1969, 
70 kilometers northeast of Ankara, were 
further developed in 1970. A small pilot 
plant was erected near the deposit to in- 
vestigate ore beneficiation and examine 
possible usage of bentonite in the foundry 
industries of Turkey. By yearend no de- 
tailed information on the economical re- 
serves was available. 


Fertilizers.—The construction of Mersin 
fertilizer plant, owned 80 percent by Cuko- 
birlik, a cotton growers association of Tur- 
key, and 20 percent by an unknown French 
company continued during the year. The 
plant, scheduled for completion in 1971 at 
a cost of $13.3 million, will have an initial 
capacity of 180,000 tons annually, rising to 
200,000 tons after 1 year of operation. 


Turkey's only superphosphate production 
plant under construction since 1969, for 
Azot Sanayii at Elazig, came into limited 
operation during 1970. Initially, this plant 
will deliver only 100,000 tons per year, ap- 
proximately half of its planned capacity, 
but this output will subsequently be in- 
creased to meet the design specification of 
220,000 tons per year. 


Gypsum.—The gypsum production of 
Turkey increased 14 percent during 1970, 
satisfying increased demand by the cement 
and building industry. There is no accurate 
record of the number of gypsum producers 
or of plant locations in Turkey; however, 
it is estimated that hundreds of small back- 
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yard kilns operated seasonally so that local 
demands could be met. 

Magnesite.—Production of crude magne- 
site ore showed an increase of 30 percent in 
1970 over the 1969 output. Most crude ore 
and some calcined ore was exported to 
Austria with small amounts to Belgium- 
Luxembourg. Contribution of magnesite 
mining during 1970 to the Turkish economy 
was more than $2.5 million. 

The chrome-magnesite refractory plant 
at Konya, a joint venture of the State- 
owned Sumer Bank and Maruhendi Idla 
Company Ltd. of Japan, produced about 
12,000 tons of chrome-magnesite firebricks, 
building material, and dead-burned magne- 
site. Most of the years production was ex- 
ported to Japan. 

Pyrite.—Pyrite output in 1970 was 30 
percent below 1969 production. The de- 
crease was the second successive decline 
from the record high production of 1968. 
Development work on the Bakir Baba de- 
posits and the Cure and Espia deposits 
continued during the year. Upon comple- 
tion of the Black Sea Copper project and 
smelter in Samsun, it is expected that py- 
rite production will substantially increase. 


MINERAL FUELS 


Coal.—Coal, primarily lignite, was mined 
from the Zonguldak basin at about the 
same rate as in 1969. Overall coal produc- 
tion in 1970 showed a decrease of 2 per- 
cent compared with 1969 output. 

The main Elbistan lignite deposits lo- 
cated in Eastern Turkey in the Province 
of Marag, covering approximately 100,000 
square meters, were opened for exploitation 
and development in 1970. The Elbistan 
lignite deposit has a proven reserve of 3.2 
million tons with an average calorific value 
varying between 1,050 and 1,200 kilocalorie 
per kilogram. 

Two U.S. manufacturing companies, Lake 
Shore Mines Ltd. and Nordberg Company, 
were awarded the contract for complete 
hoisting and shaft equipment to be installed 
at the new Asma coal mine in the Zongul- 
dak basin. Asma mine, when in operation, 
will produce 10,000 tons of bituminous coal 
per day from a depth of 1,174 feet. 

Natural Gas.—The natural gas pipeline 
from Iraq to Turkey, which had been in 
the blueprint stage, was modified signifi- 
cantly during 1970. The new project will 
include a 400-kilometer pipeline costing $50 
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million and will run from Kirkuk in north- 
ern Iraq to Batman in southeast Turkey. 
By yearend financing of the project was 
still under discussion. 

Turkiye Petrolleri Anonim  Ortakligi 
(TPAO), (Turkish Petroleum Corp.) re- 
ported in November 1970 that natural gas 
discoveries in Thrace, northwest of Istanbul, 
had tested favorably. The gas was found 
at about a 3,000-meter level. However, fur- 
ther tests were underway before commer- 
cial reserves could be confirmed. 

Petroleum.—Crude petroleum production 
during 1970 was 3.9 percent below the 1969 
output level. The leading producer was 
Shell, followed by TPAO, a State-owned 
petroleum company, and Mobil Oil Com- 
pany. 

TPAO and Gulf Oil Corp.’s joint explora- 
tion activities in the offshore areas of the 
Bay of Iskenderun continued during the 
year. Preliminary geological and geophysi- 
cal work was completed in May 1970, and 
drilling followed immediately. Apparently 
three wells were drilled in the area at a 
cost of $6.5 million without promising 
results. The company was debating con- 
tinuation of exploration in the area at 
yearend. 

As a result of a contract between TPAO 
and Westates Petroleum Co. of Los Angeles, 
Calif. signed in 1969, two dry wells were 
drilled in an offshore area of the Black 
Sea Coast near the Bulgarian border. By 
yearend a decision on future activities un- 
der this contract was pending, the outcome 
to be determined by evaluation of the in- 
formation obtained from the two drilled 
holes. Under agreement, Westates Petroleum 
Co. has contracted to spend $2.3 million 
on exploration and drilling and has already 
advanced TPAO a $1 million bonus when 
it decided to drill. 

Shell Oil Co. has discovered a new field, 
Malatepe, 25 kilometers north of Diyarbakir. 
Detailed information on this discovery was 
not available by yearend. The company's 
Piyankoy finding, in the Gaziantep district, 
proved to be disappointing, with an output 
of less than 50 barrels per day. 

Geological and geophysical surveys during 
1970 by various international petroleum 
companies were intensified. Index Geophysi- 
cal Survey ran a refraction seismic survey 
of districts 5 and 6 in southeastern Turkey, 
near the Syrian-Iraqui border for Inter- 
national Resources Corp; Gulf Oil Corp. 
conducted stratigraphic work on district 7; 
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and Beach Petroleum Co. made gravity 
surveys in district 5. 

In December 1970, the Petroleum Admin- 
istration announced a grant of 25 Black 
Sea offshore exploration permits to Texaco, 
Inc. If commercially exploitable amounts 
of petroleum are found, the contract calls 
for a joint development venture with 
TPAO. 

An announcement in the early part of 
1970 by the Petroleum Administration 
stated that the Canadian firm of Peyto Oils 
Ltd. received an exploration permit for 
the area around Erzurum in eastern Turkey. 
By yearend no details of the exploration 
activities were available. 

Refineries.—Construction work on the 
Soviet-provided petroleum refinery at Ali- 
aga, near Izmir, continued during 1970. 
Badger Turkey, Ltd., a Turkish subsidiary 
of British Badger, is handling all construc- 


Refinery plant and location 
Turkiye Petrolleri Anonim Ortakliqi (TPAO): 


ITHUU- c c E eoa ien Mir ec Do td Uis 
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tion at the site with the exception of the 
tank farm being erected by a Turkish en- 
gineering firm. Badger was also construct- 
ing the adjacent lube oil plant for the 
TPAO under the general engineering super- 
vision of Foster Wheeler Italiana. The proj- 
ect employed some 4,000 laborers and tech- 
nicians including over 100 Soviet citizens. 
The completion date is slated to be early 
in 1972. When the refinery is completed, 
it will be capable of producing 3 million 
tons of refined products and will require 
65,000 tons of crude oil imports. 

Crude petroleum processed in refineries 
in Turkey increased 10 percent in 1970 
over 1969 output. The origin of crude 
petroleum processed in Turkey from 1969 
to 1970 as feed for the refineries and indi- 
vidual refinery production is presented in 
the following tabulation in metric tons: 


Origin 1969 1970 
8 Domestic.......- 922, 540 799,313 
3 E 983,718 858,559 
Imported........ 1,044,741 1,257,580 
mida Domestic........ 1,741,171 1,795,770 
aated PETS 1,893,853 2,507, 462 
J ee LL LE 6,586,023 7,218,684 


The Mineral Industry of the U.SS.R. 


By V. V. Strishkov ? 


In the U.S.S.R., the world's second larg- 
est producer of industrial products, 1970 
marked the end of the eighth 5-year plan 
(1966-70). Compared with 1969 perform- 
ance, production (in millions of tons) 3 
has increased for raw coal by 16; oil, by 
25; pig iron, by 4.8; steel, by 5.6; finished, 
rolled, ferrous metal, by 3.2; mineral ferti- 
lizers, by 9.5; cement, by 5.4; and natural 
gas by 172 billion cubic meters. Output of 
many base and precious metals, particularly 
nickel, aluminum, cobalt, gold, and plati- 
num was higher than in 1969. 


The U.S.S.R. was the world's leading 
producer of cement, iron ore, manganese 
ore, chrominum ore, platinum-group metals, 
and potassium salts. It occupied second 
place, following the United States, in world 
output of aluminum, smelter lead, steel, 
petroleum, natural gas, coal, and phosphate 
rock; it ranked second, after Canada, in 
the production of mine zinc, nickel, and 
asbestos; and it followed only the Republic 
of South Africa in gold production. 


Practically all mineral commodity ex- 
ports rose in 1970, with fuel exports show- 
ing the fastest growth. Oil and gas exports 
are expected to continue rising, despite 
increasing home demand and reported pro- 
duction and transportation difficulties. De- 
spite the rise in exports, however, there 
were shortages of many mineral raw mate- 
rials needed by Soviet consumer industries. 
Exports of mineral commodities produce 
foreign exchange to help pay for imports, 
even though all mineral commodities ex- 
ported could be consumed within the 
country. 


During 1970 there were significant devel- 
opments in all branches of the mineral in- 
dustry, and many new facilities became op- 
erational. Exploration for all metals, fuels, 
and nonmetallic minerals continued, 
including offshore prospecting for oil and 
gas in the Caspian Sea. The commissioning 


of production capacities through new con- 
struction and expansion or renovation of 
existing facilities in 1970, in million tons 
except as noted, follows: 


Iron ore, eruddlee 39.0 
Coal TaW i225 Soe cea ate ae ees 28.8 
Pig iroi Sots Sette bahar 8 1.0 
Steel. eee eh ote eee M 8.6 
Semimanufactures, ferrous_____.____--- 4.9 
Mineral fertilizers.____.._.....__--_.--- 9.8 
Cemënt 4-55 4x ks 6.5 
Powerplants, million kilowatts.......... 12.2 


Plans for new construction and renova- 
tion of existing enterprises were not met 
in 1970, including projects for iron ore, 
coal, natural gas, steel, mineral fertilizers, 
cement, and many other projects. 


Mineral industry expansion continued to 
be achieved mainly by the inputs of labor 
and capital rather than by advancing tech- 
nology. It is estimated that 2 to 3 times 
more capital and labor in real terms were 
required in the U.S.S.R. than in the prin- 
cipal countries of the West to achieve a 
given increase in mineral output. The pro- 
ductivity of labor and equipment was 
much below planned levels. More than 
half of the machinery employed in the 
mineral industry was idle. This was related 
to the quality of the machines and the un- 
satisfactory supply of spare parts and ma- 
terials at the mines and plants. 


Practically all sectors of the mineral in- 
dustry maintained greater numbers of 
production personnel than called for by 
plan targets. According to Pravda,* 17 
blast furnaces, 23 open hearth furnaces, 7 
converters, and 43 different mills, which 
were put into operation after 1960, em- 
ployed 18,000 workers above the number 
envisaged in the plan. The Dzhezkazgan 
copper-metallurgical complex employed 20 


1 This publication is based entirely on a review 
of the sources published by the R. 

2 Mining engineer, Division of Fossil Fuels. 

3 All tons in this publication are metric tons. 

* Pravda (Moscow). Jan. 18, 1971, p. 2. 
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percent above the number of workers 
called for by the plan.5 

At many mines and plants, up to half of 
the production workers were employed in 
manual labor, including surface loading 
and unloading. At polymetal mines in Ka- 
zakhstan, the proportion of mechanized 
labor did not exceed 34 percent, with the 
majority of auxiliary operations performed 
manually.s In underground coal mining, 
over 50 percent of the workers were non- 
mechanized. From 50 to 65 percent of the 
workers were engaged in ancillary jobs in 
all branches of the Soviet mineral industry 
in 1970. 

The U.S.S.R. continued to experience 
considerable difficulty in the construction 
of mineral industry projects because of 
shortages of equipment, materials, and 
labor. 

Efforts were dispersed over a large num- 
ber of projects, with the work taking 114 
to 2 times as long as specified by the 
U.S.S.R. State Construction Committee. 
The 10- to 15-year lead time required to 
develop a mine with a capacity of 1 to 2 
million tons per year contributed to dis- 
parities between capacities of mines, con- 
centration plants, and metallurgical plants. 
Large copper and lead smelters, and the 
Pavlodar alumina plant in Kazakhstan 
were operating well below full capacity be- 
cause not enough ore was mined." Already 
delayed startups of the Sayak, Karagalinsk, 
Orlovsk, Irtysh, Glubokiy, and Tishinsk 
nonferrous mines in Kazakhstan were re- 
scheduled for still later dates.8 

Owing to the development difficulties, 
many new mines and plants operated at 
lower capacity than originally planned. On 
January 1, 1969, planned capacity goals 
had not been reached at 64 blast furnaces, 
84 open hearth furnaces, and 35 rolling 
mills. On January 1, 1971, designed goals 
had not been attained at all coal mines of 
the Karaganda basin in  Kazakhstan.9 
Stocks of material and equipment were re- 
ported to be 50 to 80 percent above 
planned levels, and those surpluses, with- 
out adequate storage, resulted in addi- 
tional losses through deterioration. 

The turnover of personnel in individual 
mineral industry operations ranged from 
25 to 80 percent per year. This was caused 
mainly by the lag in building houses and 
in providing public and medical services, 
by low material incentives, and by heavy 
manual work and unsafe working 
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conditions.10 Turnover of personnel in the 
nonferrous metals industry increased from 
20.1 percent in 1967 to 30 percent in 1969 
and was 40 percent in the chemical 
industry.11 An especially large number of 
workers in the coal industry were released 
for violating labor discipline. The propor- 
tion of these workers in the total turnover 
of the Ukraine coal industry is 2.6 times 
higher than the proportion for the repub- 
lic's industry as a whole.12 

While the U.S.S.R. does not publish sta- 
tistical data on injuries in the mineral in- 
dustry, available Soviet information reveals 
that there were many fatal injuries in the 
mineral industry. In 1970, fatal injuries oc- 
curred at 45 percent of the Soviet coal 
mines.3 There were at least three coal 
(methane) explosions in the Soviet Union 
in 1966; four in 1967; five in 1968; and 
four explosions in 1969.14 

Reportedly, the average monthly earn- 
ings of Soviet workers and employees was 
122 rubles,15 or 4.8 percent above those in 
1969. 

Government Policies and Programs.— 
The Soviet mineral policy continued to be 
based on the principle of maximum self- 
sufficiency at any price. With State-owned 
and State-operated enterprises and low- 
wage labor, the U.S.S.R. has become the 
most self-sufficient of the world’s leading 
industrial nations in minerals and metals. 
Furthermore, the actual] or estimated cost 
of production of a given commodity in the 
U.S.S.R. may not play as great a role in 
the structure of the selling price on the 


5 Narodnoye khozyaystvo Kazakhstana (National 
Economy of Kazakhstan), Alma-Ata. March 1971, 
No. 3, p. 24. 

6 Tsvetnye metally (Nonferrous Metals), Mos- 
cow. January 1971, No. 1, p. 6. 

1 Narodnoye khozyaystvo Kazakhstana (National 
A E of Kazakhstan), Alma-Ata. No. 2, 1970, 
p. 22. 

8 Narodnoye khozyaystvo Kazakhstana (National 
Economy. of Kazakhstan), Alma-Ata. No. 3, 1971, 
pp. 55-56. 

? Narodnoye khozyaystvo Kazakhstana (National 
Economy of Kazakhstan), Alma-Ata. No. 3, 1971, 


. 24. 

10 Kommunist (Yerevan, in Russian). February 
25, 1970, p. 1 . 

1 Ekonomicheskaya gazeta (Economic Gazette), 
Moscow. 1969, No. 47, pp. ; . 

12 Eknonomika Sovetskoy Ukrainy (Economics 
of aS Soviet Ukraine), Kiev. March 1971, No. 3, 
pp. 22-28. 

13 Bezopasnost’ truda v promyshlennosti (Labor 
Safety in Industry), Moscow. March 1971, No. $, 


p. 4. 
1 Bezopasnost’ truda v promyshlennosti (Labor 
Sate in Industry), Moscow. March 1971, No. 3, 


18 Official exchange rate 1 ruble = US§1.11. 
Approximate buying power of | ruble, relative to 
rices in the United States for hard goods and 
ood, ranges from about 20 to 50 cents. 
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domestic or international market because 
of overriding priorities or more dominant 
interests. In the Soviet economy, therefore, 
the selling price of a given commodity 
may be set at any reasonable level which 
could yield the desired overall results. 
Such tradeoffs over a wide range of enter- 
prises are not. possible in a Western-style 
economy and could only be accomplished 
by government intervention or control 
through subsidies or other measures. 

Reportedly, considerable progress was 
made during the eighth 5-year plan period 
(1966-70). The national income was 41 
percent higher in 1970 than in 1965, and 
industrial output had risen by 50 percent 
for the same period. Increases in output 
claimed for key industries included 45 per- 
cent for oil, 54 percent for gas extraction, 
27 percent for steel, and 8 percent for 
coal. The share of oil and gas in the So- 
viet fuel production balance rose from 52 
to 59 percent. 

Despite these impressive figures, planned 
production goals and demand estimates 
proved to be somewhat off the mark. Com- 
pared with the announced original objec- 
tives of the 5-year plan, the production of 
iron ore, pig iron, steel, coal, natural gas, 
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cement, mineral fertilizers, and many other 
mineral commodities were below both in- 
dustrial needs and planned targets. Al- 
though new goals were set and efforts were 
directed to fulfilling quantitative targets in 
the mineral commodities, there were re- 
ports that a considerable part of the 
industrial output did not meet established 
quality standards. 


The new (ninth) 5-year plan was 
drafted in 1970 and approved by the 24th 
Congress of the Communist Party of the 
Soviet Union in April 1971. The plan fore- 
sees an increase in gross industrial produc- 
tion of 42 to 46 percent, or slightly less 
than that of the previous 5-year plan; en- 
visages an 18- to 20-percent reduction in 
consumption of rolled ferrous metals by 
the machine-building and metal-processing 
industries; and not less than a 7- to 10- 
percent decrease in industrial fuel con- 
sumption. The plan calls for savings in 
rolled metal of 9 to 11 percent and in ce- 
ment of 8 to 10 percent. 


The level of Soviet industrial production 
in 1955, 1960, 1965, 1970, and planned pro- 
duction for 1971 and 1975, in million me- 
tric tons unless otherwise specified, follows: 


A FON VN 
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The following data are the principal 
goals for the individual mineral commodi- 
ties in the coming 5 years: 

l. In the iron and steel industry special 
attention is to be devoted to improving 
the quality of iron and steel, expanding 
the range of products, and speeding up 
processing. Technological changes to be 
emphasized include increasing use of 
open-pit iron ore mining, erection of 
large-size (5,000 cubic meters) blast fur- 
naces, and increased smelting of pig iron, 
using oxygen and natural gas. The plan 
calls for improvement of preparation of 
iron ore raw material and the more exten- 
sive (by four times) adoption of pelletiza- 
tion. Also, additional and larger (up to 
350-ton capacity) oxygen converters are to 
be installed, and output of oxygen-con- 
verter steels is to be increased by 30 per- 
cent. 

2. Priority has been given to raising out- 
put of nonferrous alloy metals, the output 
of natural diamonds, and to development 
of the raw material base, particularly for 
production of alumina, lead, tungsten, mo- 
lybdenum, antimony, tin, and mercury. 
Aluminum output is to be increased 50 to 
60 percent, and copper production is to be 
increased 35 to 40 percent. 

3. Coal (and particularly coking coal) 
production is to be increased although the 
number of workers is to remain un- 
changed. Surface mining is to account for 
up to 30 percent of the total coal output 
as compared with 26 percent in 1970. 

4. The growth rate of petroleum and nat- 
ural gas production is to be somewhat re- 
tarded although the addition of productive 
capacity at the new oil and gas production 
centers in West Siberia and West Kazakh- 
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stan, together with a considerable increase 
in output at the existing installations, is 
regarded as a high-priority goal. A 30,000- 
kilometer-addition to trunk and branch gas 
pipelines is also planned. The share of oil 
and gas in the national primary energy 
production balance is to increase from 59 
percent in 1970 to 67 percent in 1975. Pe- 
troleum refineries are to raise their output 
50 percent above the 1970 level. 

5. The production of high-quality, con- 
centrated, and complex mineral fertilizers 
is to be raised to 80 percent of the total 
mineral fertilizer output by 1975. 

6. Some 65 to 67 million kilowatts of 
generating capacity, mostly large thermal 
electric stations, are to be installed under 
the plan and will account for most of the 
additional electric power supply in 1975. 

7. The plan calls for intensified pros- 
pecting for oil and gas, particularly in the 
European part of the U.S.S.R., and for 
coking coal, high-grade bauxite, diamond, 
and mineral fertilizers; prospecting for oil 
and gas deposits and alluvial minerals is to 
be carried on in offshore zones. 


8. Capital investment in the U.S.S.R. for 
the next 5 years has been set at 480 to 490 
billion rubles, compared with 352 billion 
under the 1966-70 plan. In 1971 alone, 
some 1l billion rubles are dedicated to 
fuels and energy enterprises, a 12-percent 
gain over the investments of 1970. One of 
the most. important developments under 
the new 5-year plan, however, is the geo- 
graphic shift in new energy projects. In 
the coming 5 years, there is to be an accel- 
lerated development in the regions east of 
the Urals, particularly in Siberia, where 
new fuel and power centers are to be in- 
stalled. 


PRODUCTION 


Because mineral production statistics for 
many commodities are not reported in of- 
ficial Soviet publications, much of the out- 
put data in the production table is esti- 
mated, and at best represents an order of 
magnitude and an indicated trend from 
that of the previous year. The increase in 
Soviet mineral production in 1970 was 
mainly caused by additional investment of 
capital and labor rather than by higher 
productivity. Production capacity for al- 
most all mineral commodities rose during 
the year. 


The Soviet Union produced 70 elements 
during 1970. The Asian part of the 
U.S.S.R. (east of the Urals) provided 43 
percent of the total Soviet coal output, 30 
percent of the natural gas, 18 percent of 
the crude oil, and over 26 percent of the 
electric power. The Russian Soviet Feder- 
ated Socialist Republic (R.S.F.S.R.) contin- 
ued to rank first among the Soviet Repub- 
lics in mineral production and produced 
more than 80 percent of the petroleum, 
over 50 percent of the coal and steel, and 
66 percent of the electric power in 1970. 


770 


The Ukraine ranked first in the output of 
coking coal, manganese, and iron ore and 
second in natural gas. It provided over 
one-third of the total Soviet coal and nat- 
ural gas production, about 57 percent of 
the output of iron ore, 48 percent of pig 
iron production, 42 percent of the output 
of steel and rolled ferrous metal products, 
and nearly half the metallurgical equip- 
ment produced in the Soviet Union. 

The Asian republic of Kazakhstan, one 
of the most important base metal produc- 
ing areas in the U.S.S.R., occupied third 
place in Soviet mineral production and 
was the leading producer of lead, zinc, 
chromite, and rare metals. Coal production 
was also important, ranking third in the 
Soviet Union. The metallurgical enterprises 
in the Altay region were held back by raw 
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MINERALS YEARBOOK, 1970 


material shortages in 1970 stemming from 
a lag in mine expansion and from the de- 
layed introduction of advanced beneficia- 
tion facilities. Large amounts of rhenium 
and osmium were irretrievably lost in slag 
and dumpings, especially at the Dzhezkaz- 
gan and Boshchekul copper deposits. Great 
amounts of gold were also lost in extract- 
ing and processing rich Altay ores. 16 

At the beginning of 1971, the Soviet 
steel industry continued to operate 43 out- 
dated blast furnaces, 80 open hearth fur- 
naces, and 97 rolling mills at which the 
production expenses were 2 to 5 times 
higher than on the modern units.17 


16 K azakhstanskaya pravas (Alma-Ata, in Rus- 
sian). March 14, 1971, 

Y Stal’ (Steel , Moscow. March 1971, No. $3, 
pp. 193-198. 


Estimated 1 production of mineral commodities 


(Thousand metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
METALS 
Aluminum: 
Ores and concentrates: 
Bauxite, 26 to 52 percent alumina. ..........................- 5,000 5,000 5,000 
Nepheline concentrate, 25 to 30 percent alumina. .............. 1,000 1,000 1,000 
Alunite ore, 16 to 18 percent alumin aki 1,000 ,000 1,000 
Metal, smelter: 
rimary Sous quc ð / ⁵ AAA ĩ Sees ss 1,000 1,050 1,100 
/ E ³⁰˙¹ABu Cue REED y E EE E E 100 120 120 
Antimony mine output, metal eontent ti. metric tons 6,500 6,600 6,700 
Arsenic, white (As303)........ 2 Lll Lll LL Ll eee do.... 7,050 7,100 7,150 
Beryl, cobbed, 10 to 12 percent BeO ..........................- do.... 1,200 1,250 1,800 
Bismuth mine output, metal content do 45 50 
%fpCEͥꝙ'ꝙQ dddddddddddd y eee D LE do 2, 250 2, 800 2,350 
Chromite ore, 80 to 56 percent Cræ o ee 1,650 1,700 750 
5 mine output, metal content metric tons 1,450 1,500 1,550 
opper: 
Ores, gross weight, 0.5 to 2 percent Cu EE A RUE ES r 52,000 755,000 57,000 
Blister: 
PMA e ß ß . DE Sr r 520 r 550 570 
SCONO Y hos oe ee acre ĩ oe ee Seite r 185 r 140 140 
E (o EPEE A E x TEE thousand troy ounces.. 5,900 6,250 6,500 
Iron and steel: 
Iron ore, 55 to 63 percent Fe aaaeeeaa 176,616 * 186,184 194,200 
Iron ore Fr...... 128,285 r 182,988 138, 152 
( "pd seca scscuwoze „186 r 9,871 10, 620 
Pig iron and ferroalloys: ? 
Pig iron for steelma king 67,792 r 71, 521 75, 648 
Foundry pig iron „588 r 8,980 9,160 
( ³·¹¹.iAA ee ce ⁰·¹w¹ꝛꝛꝛꝛꝛꝛ dens. m EE 75 r 86 102 
erromangan es 944 r 879 968 
Other blast furnace ferroalloys ss 889 r 219 55 
% te dee detec be Snes UE M Ee D E 78,788 * 81,685 85,983 
Steel: ? l 
FC et E E cece A EE E A A ELE E 99,741 103, 263 108,588 
Steel for casting 6,791 r 7,053 7,98 
Total hee oru ] ↄ ] dcr ae EE RE 106, 532 110, 316 115,878 
Semimanufactures: 3 
// ðA é 29,983 r 30, 564 81,639 
Wire ro (ls c sss LLL sss saca LL LL LLL eee 6,589 r 6,868 6,946 
Pipa stock- os te ³² 0 A ³ð—A ts sone aewste ewe 4,282 r 4,820 4,611 
Tubes from ingots__._._..__.__._____-....-.-__.--...----.-- 1,310 t 1,441 1,497 


See footnotes at end of table. 
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Table 1 . U.S. S. R.: 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Semimanufactures—Continued ? 
Plates and sheets: 
More than 4.75 millimeters thickn. 


ROUEN es ⁵oↄ ß ⁵ ho 8 
Railway track material___________..__-__...._.- LL Ll Lll ll... 
Wheels, tires, and ax les 
Unspecified for sallll“l“““!l!lll c c lll. lll... 
Othëf- ecce Bi ͥ md 88 


Selected end products: 4 
Welded pipes and tubes. -.----------------------------------- 
Seamless pipes and tubes 3 


Electrical hs ð 
hö ³²⁰ð¹ / a K ie EE 

Lead: 
J77/õ˙iÜ nn ] ² K A A 
Sh te recreo in M y 
Magnesium metal including secondary 
Manganese ore zZ—ꝛ᷑—ꝛnrn k „ 
Mercury metal including secondary. .................- 76-pound flasks. . 
Molybdenum mine output, metal content metric tons 
Nickel metal including secondarꝶW , 22.222. 2 l2 l2l- 
Platinum. ]iUIU 88 thousand troy ounces. . 
ze including secondarWWWWxu,ũ· „„ do- 

in: 


Sondd uds um eia t de a do.... 
Titanium metal... es Nee eo y ee cee 
J uneven concentrates, contained tungs ten metric tons 

ine: 

Recoverable metal content of domestic ore s. 

Metal: 

111117 ũéũũ ⁰Üke ͥ Oe pee A 
h ⁰ð’wi ³⁰ jm LLL DE ELE E UE 


Boron materials and compounds, BO; content. 
Cement 3... c.n nuc Ll ace udi La ELLE 
Kaolin (including chin) „„ 
Sc metric tons 


Diamond: 
G 


o 


Fertilizer materials: 
rude: 
Nitrogen compounds, N content equivalent 22 
. 
patite: 
Ore, 17.7 percent P:Odꝛꝛꝛ c ol lll l lll lll lll. 
Concentrate, 39.4 percent P305... ...... 2. 2.22222. 
Sedimentary rock: 
Ore, 18 percent PO 
Concentrate, 19 to 25 percent PO... 
Potash, K:O equivalent -- 222222 c c cL. l llc lll... 


Manufactured: 2 
Nitrogenous, gross weiggntrt 
Phosphatic, gross weight- -_-..------------------------------ 
Potassic, gross weignnee eee eee 
Phosphatic mealalakkͤal „ 
i ß ß LE Rt 


See footnotes at end of table. 


1968 


9,232 
12,181 


4,177 


29,700 


1969 


r 9,644 
r 12,686 


r 22 , 330 


r 7,009 
r 3,528 
r 852 

r 649 

r 81 


r 77,642 


r 6,530 
r 5,021 


r 11,551 
r 4,533 
r 505 
r 481 
r 940 
r 2,879 


2,100 
37,000 


27,000 
10,000 
12 
6,500 


610 


r 4,509 


r 25,500 
10,500 


r 45,941 
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Estimated 1 production of mineral commodities—Continued 


1970 


10,604 
13,898 


2,200 
38,000 


27,000 
10,000 
12 


6,700 
610 


610 
TO 


1,065 
285 


TO 
95,200 


1,800 
6,500 


55,400 
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Table 1.—U.S.S.R: Estimated 1 production of mineral commodities—Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 


õĩ;⁵ðÜ⁵9ẽ1 i ß mt 8 
Lime, dead burnedꝛquu—ü̃ „ 


Pyrite: 


Gross weight... 22222222 LLL lll Lll clc lll 
Sulfur content 


Refractories: 2 


Shümotte- o oe we eee out 
Dinas (quartzite-lime)9g9 
Magnesite and chrome magnesite............... 
Magnesite powder 


F ↄ³ðà1üim ·o;?˙ md xxx eee 
Fuel briquet 3... 2222 2 2222 eee 
h 5 ³•m bk v. d el 
Peat, agricultural u sse 
Peat, fuel use j 
Nur o o memo schau uid illi 


e Estimate. r Revised. 
1 Estimate except where noted. 


2 Reported in Soviet sources—except for estimates in column 1970 (where 1 We 


3 United Nations Quarterly Bulletin of Steel Statistics for Europe. V. 21, No. 4 
* Items listed under this heading are produced from semimanufactures listed above an 


1968 1969 1970 
FP n A ee 880 400 410 
eb ones odes 70 70 75 
v rr 8 4,697 r 4,565 e 4,700 
npe Eme ar 20,716 721,341 e 21,500 
7777 3,000 3,100 3,100 
2 E 3 37 88 
3 RHET i 8,500 8,500 4,000 
353% a 1,850 1,850 2,100 
FC 6,080 r 6,048 e 6,100 
—À———— E 630 r 635 e 650 
33 1.443 r 1,402 e 1,450 
)) FT MP 1,352 r 1,246 e 1,850 
CC 9, 505 r 9,881 e 9,550 
FFC 11,000 1 12, 100 e 13,000 
PES 1,500 1,600 1,600 
FCC 370 380 380 
FCC 188,299 r 140,486 150, 000 
CCC 154,498 r 161,448 165,000 
IU DETENER TENER 76,896 * 76,824 e 79,000 
3 r 224,487 1229, 044 230, 000 
322 ͤ EE i A r 455,881 467,316 474, 000 
7322 ͤ ͤ caus r 594, 180 r 607, 802 624, 000 
J ͤ K 71, 505 73, 500 75, 400 
osx c ³˙Üwüm 8 809,150 328,299 853,000 
CN OR OCHOA 6,976 r 6,716 e 7,000 
HACER paces 8 21,868 1 23, 020 e 23,500 
FFC 130,000 180,000 130, 000 
F r 49,100 1 44,800 57,800 
billion cubic feet. 6,039 r 6,445 7,063 
1910, . A-22. 
possibly also from 


imported materials. Therefore, these data are not additive to the total of semimanufactures listed 
5 Run-of-mine coal; the average ash content of the coal shipped from the mines was 19.7 percent and average 
calorific value was a little more than 5,000 kilocalories per kilogram in 1970. 


TRADE 


In the Soviet mineral economy interna- 
tional trade ranks high among the indus- 
trys priorities. Since the value and volume 
of trade are outlined in the national 5- 
year plan and are conducted by State 
enterprises directed by the Ministry of For- 
eign Trade, planned exports and imports 
reflect national goals and priorities. There 
is, therefore, an implied commitment to 
export to achieve a desired trade balance. 
Soviet foreign trade continued to be ori- 
ented toward the importation of needed 
production machinery and equipment in- 
cluding complete industrial plants. Exports 
of minerals produced foreign exchange to 
help pay for imports. The U.S.S.R. sells 


practically nothing that could not easily be 
sold and consumed in the country. 

Tables 2 and 3 are derived from official 
statistics of the Ministry of Foreign Trade 
for 1968 and 1969. Official detailed figures 
by country for 1970 are not yet available, 
but much the same general pattern can be 
expected. The volume of Soviet foreign 
trade has increased by over 50 percent be- 
tween 1966 and 1970. The value of total 
Soviet trade turnover (exports plus im- 
ports) expanded from 19.8 billion rubles 
in 1969 to 22.1 billion rubles in 1970. 

The value of total commodity trade with 
various groups of countries in 1965, 1969, 
and 1970, in billion rubles, follows: 
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Percent of increase 
1965 1969 1970 —————————— 
1970-65 1970-69 


Group of countries: 


CMEA countries HENDRER 8.5 11.2 12.3 45.0 9.8 
Other Communist countries 1.6 1.7 2.1 31.2 23.5 
Total Communist countries —— 10.1 12.9 14.4 42.6 11.6 
Developed non-Communist countries 2.8 0 4.4 4.7 57.9 6.8 
Developing non-Communist countries 1.7 2.5 3.0 76.5 20.0 
Total non-Communist countries 2. _.. 4.5 6.9 7.7 71.1 11.6 
Total Soviet trade value. — .. |... |... 14.6 19.8 22.1 51.4 11.6 


—— — — — — — 


! CMEA (CEMAS -- Couneil for Mutual Economic Assistance comprising the ALL countries: Bulgaria, 
Czechoslovakia, East Germany, Hungary, Mongolia, Poland, Romania, and the U.S.S. 


Table 2.— J. S. S. R.: Exports of mineral commodities | 


(Metric tons unless otherwise specified) 


— 


Commodity 1968 1969 Principal destinations, 1969 


METALS 
Aluminum metal: 

Unwrought ......... — 287.600 320,000 East Germany 85,900; Czecho- 
slovakia 57,900; Japan 40,400; 
Hungary 26,500; Poland 25,500. 

Semimanufactures rolled only... . . . . . . 19,500 102,800 East Germany 19,700; Czecho- 
slovakia 15,500; Poland 6,400; 
United Arab Republic 5,700; 
Bulgaria 5,035; Cuba 4,800. 


Antimony unwrought `. ..... - Se 800 r 1. 225 All to Bulgaria. 
Cadmium unwroug ht. . Sh, "ufi oe uid 700 743 Netherlands 340; East Germany 
200. 


Chromium, chromite ore and concentrate 
thousand tons 1.048 1,144 United States 387; Sweden 139; 
Japan 138; West Germany 124; 
France 95; Poland 83; Czecho- 
slovakia 70. 
Copper and copper alloys: 


Unwrought: 
Unalloyed._..........-.-----.------- 109,300 107,400 Czechoslovakia 37,800; Hungary 
13,800; Romania 4,100; Poland 
3,900. 
Ah ³ð 5,700 4.800 East Germany 2, 000; West 


Germany 1, 546. 
Semimanufactures rolled only: 


Unalloyed. nic e peewee 7,900 8,200 Cuba 3,100; Bulgaria 1,911; 
Czechoslovakia 900; Romania 
900. 

Alloyed- suntin :?d r 4,300 7,500 Bulgaria 3,911; Cuba 1,300; 


Romania 800. 
Iron and steel: | 
Iron ore thousand tons 32.201 33,071 Poland 9,977; Czechoslovakia 9,168; 
Romania 3,832; Hungary 2,780; 
East Germany 2,464; United 
Kingdom 1,345; Japan 1,341. 


SOAP- ooer Ginna psu uud A Fits do.... 664 1,325 Italy 298; East Germany 228; 
Sweden 224; Japan 163; Poland 
103. 

iC; ³˙¹mm ] A aes do 4,522 r4,692 Poland 1,205; East Germany 723; 


Czechoslovakia 700; Romania 
517; Japan 443; Bulgaria 254; 
Hungary 193; Italy 148. 


Ferroalloys: 
Ferrochrome______________-_-_-----.-- 33,300 37,800 NA. 
Ferromangane es 97.200 107,500 NA. 
Ferrosilicon.____._._____.-_____-_..--. 111,800 118.400 NA. 
Ferrovanadium____________.-_.-__---_- 2,000 1,400 NA. 
Silicomangan esse. 2,600 3,100 NA. 
Other (unspecified). `- ------------- 20,400 24,100 NA. 
rr 8 267,300 292,300 Czechoslovakia 88,100; Romania 


75,200; Hungary 26,900; United 
Kingdom 24,800; 
Netherlands 24,400; West Ger- 


many 14,600; Bulgaria 11,800. 
Ingots and other primary forms 2 
thousand tons. . 959 1,125 Romania 274; Hungary 167; 
Spain 110; Turkey 96; East 
Germany 89; United Kingdom 
79. 


See footnotes at end of table. 
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Table 2.— U.S. S. R.: Exports of mineral commodities 1—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 


METALS—Continued 
Iron and steel—Continued 
Steel semimanufactures: 
Angles, shapes and sections? thousand tons 1,453 


Wire rod ?..... 2. 222-2. ee do 369 
Pte do 1,824 
Sheet: 
Tinplate 2... .............. do.... 96 
Other 332 do 499 
Railway track materials 2. do 349 
Wheels, tires and ax les 3. do 42 
Pipes, tubes and fit t ing ss do 294 
§öð y do 66 
Lead: 
Ingots and equivalent primary forms 90, 900 
Semimanufactures rolled only 29. 5 
Magnesium metal, primary forme 14,500 
Manganese: 
re and concentrate: 
Metallurgical grade thousand tons.. 1,150 
Battery and chemical grade do.... 19 
mme rp PPP 8 400 
Nickel . rolled only 229299. 149 
Silicon metaaalalAlãll¶ll¶nnssLLLLL 3,000 
itanium minerals, ilme e CC 14,800 
Vanadium sla g 
Zinc ingots and equivalent, primary forms 78,700 
Other nonferrous metals: 
Ingots and equivalent, primary forms 29,800 
Semimanufactures rolled: 
Bim 1. 528 
Nickel- copper alloy 233 5 
GM ³ĩ˙”¹d ½⅛˙... RexE . eee 1.971 
NONMETALS 
Abrasives, hard alloy 89 
(^ case ccs. see ewes ota EDEN r 303,600 
Cement, hydraulic.............. thousand tons 2,641 
Clays and products: 
FM; cele eee unacum r 13,200 
Refractory clays and baked slate 23,800 
Refractory products including magnesite 
Products 2.5 cce 88 118,200 
Fertilizer materials: 
Crude, phosphatic: 
Apatite OO... oc ecocL thousand tons 61 
Apatite concentrate do. 1 5,108 
Manufactured: 
Nitrogenous: 
P ATA do- 211 
Other.. -2-2-2-2 do.... 953 


See footnotes at end of table. 


1969 


1,606 


493 
2,090 


108 
740 
379 


47 
328 


72 


97,900 


45 
15,000 


97,400 


40,700 
1,600 
2,280 


143 
346, 500 


2,959 
NA 
85,300 
125,200 


47 
5,608 


198 
958 


Principal destinations, 1969 


Bulgaria 368; East Germany 367; 
Poland 143; Hungary 127; 
Czechoslovakia 67. 

Romania 155; Bulgaria 105; 

East Germany 86; Hungary 40. 

East Germany 980; Poland 246; 
Czechoslovakia 292; Bulgaria 101. 


Bulgaria 47; Cuba 25; East 
Germany 14. 

East Germany 351; Poland 124; 
Bulgaria 57; Czechoslovakia 41. 

East Germany 198; Poland 77; 
Bulgaria 31. 

Poland 24; East Germany 22. 

East Germany 162; Bulgaria 64; 
Cuba 22. 

Cuba 16; Bulgaria 15; East 
Germany 14. 


East Germany 49,800; Czecho- 
slovakia 25,000; Hungary 
10,500; Finland 6,000. 

All to North Vietnam. 

West Germany 4,400; Netherlands 
8,500; East Germany 2,500; 
Czechoslovakia 1 ,600. 


Poland 864; East Germany 177; 
Czechoslovakia 150; Bulgaria 
97; France 89; Japan 50. 

Netherlands 9; East Germany 8; 
Poland 2. 

All to Sweden 

Netherlands 130; mainland 
China 40. 


All to Italy. 
NA 


East Germany 42,000; Czecho- 
slovakia 23,000; India 9,800; 
Hungary 7,900; N etherlands 


NA. 
Bulgaria 1,151. 
NA. 


NA 

France 42 ,400; East Germany 
39,600; Japan 89,200; Poland 
28, ,300; Bulgaria 24,600; West 
German 22,900; India 18, 600; 
Czechoslovakia 17,300; Y 
slavia 14,800; Hungary 14,400. 

Hungary 586; Libya 395; Czecho- 
slovakia 370; Poland 367; East 
Germany 156; Turkey 156. 


NA. 
NA. 


Poland 17,900; Bulgaria 16,500; 
Cuba 13,300. 


All to East Germany. 

East Germany 1,134; West Ger- 
many 886; Poland 591; Romania 
507; Czechoslovakia 498; Hun 
gary 421; Finland 419. 


India 45; Pakistan 29; United 
Arab Rep ublic 25. 

Czechoslovakia 318; Cuba 218; 
Hungary 1:0; India 106. 
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Table 2.—U.S.S.R.: 


Commodity 


NONMETALS—Continued 
Fertilizer materials—Continued 
Manufactured— Continued: 
Phosphatic. ........... thousand tons.. 


Fluorspar and cryolite, cryolite only. / 
Fl ³ðVli ⁵ðͤ d 


Sodium and potassium compounds, n. e.s: 
' Caustic soda... 2. 2. 2 LLL „ 


Sols, Soke sce erznewe 
Sulfur and pyrites: 

Pyrite, gross weight... thousand tons 

Sulfur, elemental. .................- do.... 

Sulfuric acid... ...................- do.... 
jy Dr TEPORE 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black 


Coal: 


Anthracite. FC thousand tons 
Bituminous... s do 
Unspeciflileululu 2 eee do.... 
S!’ · ²³˙¹¹¹àA2A A AAA do 
öÜ˙ĩÄ156 ⁵«˙ y ð ⁊ĩ c RE do- 
Gas, natural................ million cubic feet. 
Petroleum: 
Crude thousand 42-gallon barrels. . 
Refinery products: 
Gasoline do 
Ker Oa ee A do.... 
Distillate fuel oil. .............. do.... 
Residual fuel oil. do 
Lubricants. ... nene do.... 
Other: 
Asphalt and bitumen do.... 
Paraffin do 
Petroleum oke do 
Liquefied petroleum gas do 
Unspecifie dd do 


do. 
Crude chemicals from coal, gas and oil distillation 
thousand tons 


1968 


446 
1,722 


5,400 
10,200 


9,100 
275,400 


35,800 
72, 500 


1. 532 
291 


183 
16, 600 
28, 400 


3, 198 


17.939 


113 


21, 250 
3,824 


61,062 
435,236 


28,489 
10,242 
75,261 
77, 803 

2. 086 


195,943 
424 


1969 


443 
1,679 


5,400 


12,100 


16,100 
222 , 000 


27,800 
70,200 


1,583 


363 


156 


8,600 


39,100 


4,045 


19,194 


60 
23,299 
3,996 
94,081 
469, 573 


28.257 


195,280 
898 


115 


Exports of mineral commodities 1—Continued 
Metric tons unless otherwise specified) 


Principal destinations, 1969 


Hungary 150; Turkey 104; Bul- 
garia 92; Cuba 53. 
Japan 271; Hungary 263; Bel- 
pum 182; Czechoslovakia 132; 
ugoslavia 126; United King- 
dom 108. 
pogane 1,600; Hungary 1,100; 
ee oslavia 700. 
East Germany 2, 700; Poland 2,400; 
wet Germany 1,800; Hungary 


1,700. 

All to Finland. 

Czechoslovakia 97,900; Hungary 
52,200; Finland 36,300; Den- 
mark 28,600. 


Cuba 25,900. 
Czechoslovakia 25,000; Turke 
15,800; Cuba 6, 800; Finlan 


6,200. 


Italy 474; West Germany 327; 
rye Germany 257; Hungary 

Cuba 111; Hungary 71; Czecho- 
slovakia 68; Bulgaria 26; 
Yugoslavia 25. 

Hungary 50; Czechoslovakia 43; 
Romania 41. 

All to Japan. 


East Germany 13,800; Bulgaria 
7,500; Czechoslovakia 5,100; 
Hungary 4,415; Cuba 8,000. 


France 1,258; Italy 317; Czecho- 
slovakia 288; Belgium 204; 
Yugoslavia 144; nland 129. 

East Germany 3, 169; Japan 8,188; 
Czechoslovakia 2 354; Ita taly 
1,757; Poland 1, 085; Yugoslavia 
934; Austria 785. 

Czechoslovakia 30. 


East Germany 1,181; Romania 
783; Hungary 588; Finland 588. 

Poland 85,096; ; Czechoslovakia 
81,880; Austria 21,605. 


Italy 11.8 percent; Czechoslovakia 
11.0 percent; East Germany 9.7 
pens Poland 9.0 percent; 

inland 8.9 percent; Bulgaria 
7.2 percent; West Germany 6.4 
percent; Cuba 6.3 percent. 4 


Italy 103; East Germany 73; 
France 60. 


r Revised. NA Not available. 


1 Except where otherwise noted, data are taken directly from official forei 
2 Source: Economic Commission for Europe. Statistics of World Trade in 


trade returns of the U.S.S.R. 
teel 1968 and 1969. United Na- 


tions, New York, 1969 and 1970, 57 pp. and 60 pp. (Data therein reported as derived from official Soviet 


statistics). 


Data possibly incomplete; total not reported. Totals given represent sum of quantities reported under in- 


dividual countries. 


* Details on destinations of crude oil and the various refinery products are not reported individually. Total 
exports of these commodities are reported on a tonnage basis by estination, but are not convertible toa 
basis owing to the varying specific gravity of the different commodities that constitute the total. 
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Table 3.—U.S.S.R.: 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Bauxite!. |... 2. 2... -- thousand tons 
Alumina......................-...- do.... 


Metal and alloys semimanufactures 
Cadmium, primary form 
Copper metal: 

Unwrought, unalloyed. l 

Semimanufactures: 


Rolled: 
Unalloyed. dll 
Alloy eld. 


do 


Mercury 11 76-pound flasks 
Tin metal un wrough t long tons 


Zinc: 
Ord... e ðͤ d 


Metal: 
Unwrought: 
Unalloyed. .....................- 


Other metals n.e.s.: 
Unwrou ght 
Semimanufactures rolleudludud 
NONMETALS 


Cement, hydraulic thousand tons 
Fertilizer materials manufactured: 
Nitrogenous, ammonium nitrate 114. 
Phosphatic, superphosphate . 
Fier y A 8 


Magnesite powder ii 
77/ö§ĩ³5V ⁵]ßð m . CEA UL 
Quartz crystal, optical!!! kilograms. . 
Sodium and potassium compounds n.e.s.: 

Caustic soda... -_----------------------- 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black 


Coal, bituminous. .............- thousand tons. . 
Coke- oc tie Leu aa a E do.... 
Gas, natural 144. million cubic feet. 
Petroleum: 

Crude oil !_____ thousand 42-gallon barrels. . 


See footnotes at end of table. 


1968 


r 766 
r 1,410 


45,300 
39, 100 


r 2,821 
r 6,988 


10,600 
18,100 
86,400 

8,900 


2,200 
800 


15 


179,800 


r 296 
30,600 
102, 000 


1211, 300 
160 


9,420 
221,900 


502, 400 
6, 200 


9,400 
50, 800 


1,700 

r 6,928 
658 

52 , 972 
955 


1969 


1,400 
596 


1,500 
217 


400 
560 


5,100 
6,000 


48 
7 


1,048 
1,723 


52, 300 
24, 800 


2, 901 
r 6,693 


11, 500 
7, 700 
50, 100 
4, 100 


1,300 
3, 800 


2, 583 
200 


142, 700 


378 

15, 400 
115 

134, 100 
216,200 
417 
5,194 
242,200 


570, 200 
7,200 


Principal sources, 1969 


Yugoslavia 827; Greece 529; 
uinea 44. 
United States 354; Hungary 169; 
Greece 38. 
West Germany 748. 
Poland 174; North Korea 43. 


NA. 
All from West Germany. 
eas 4,100. 


All from North Korea. 
Norway 5. 


Romania 151; Japan 146; West 
Germany 78; East Germany 57. 

Poland 237; West Germany 2365; 
Romania 230; India 217; 
Bulgaria 151. 


All from Iran. 
Yugoslavia 20,200; North Korea 


All from Yugoslavia. 
Une nee 3,642; Malaysia 
657. 


All from Iran. 
All from North Korea. 


Poland 32,100; North Korea 
15,700. 
All from Poland. 


All from Poland. 
Poland 2,400. 


NA. 
NA. 


North Korea 44,600; Romania 
29,700; Bulgaria 25,600; 
Yugoslavia 25,100. 

North Korea 375. 


All from North Korea. 

Netherlands 60; Sweden 55. 

Mongolia 75,800; Japan 34, 600: 
mainland China 17,600. 

All from North Korea. 

All from India. 

All from Switzerland. 


Belgium 111,100; Netherlands 
30,200; Japan 30,000; Romania 


29,800. 
Belgium 351,000; Poland 54,100; 
Italy 54,000; Romania 39,100. 
Czechoslovakia 3,000; West 
Germany 2,800. 


NA. 
North Korea 45,700; Japan 37,000. 


United States 8,300; Romania 
1,900; East Germany 1,100. 

All from Poland. 

Poland 653. 

All from Afghanistan. 


United Arab Republic 6,937; 
Algeria 8,821; Saudi Arabia 145. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum—Continued 
0 . 
ine. thousand 42-gallon nir ies 

3 NOE 8 REI. 
Distillate fuel oil. ............... do ce 
Residual fuel oil................ do 
Lubriceant s do 

Other: 
Asphalt and bitumen do 
Paraffin G 
Solvents do 
Unspecified................ do.... 
!! ²˙·¹wmw ⁰ mh do 

r Revised. NA Not available. 


1968 1969 Principal sources, 1969 
5, 896 5,470 
55 823 
1.887 1,306 
211 
656 781 
Romania 55.1 percent; East Ger- 
132 145( many 27.6 percent.: 
50 5 
88 106 
67 150 
8,542 8,980 


! Data possibly incomplete; total not reported. Totals given represent sum of quantities reported under in- 


dividual countries. 


2 Details on origins of various refinery products are not reported individually. Total imports of these com- 
modities are reported on a tonnage basis by destination, but are not convertible to a barrel basis owing to the 
varying specific gravity of the different commodities that constitute the total. 


The volume of Soviet foreign trade with 
Communist countries increased by over 43 
percent in the 1966-70 period. In 1970, al- 
most two-thirds of Soviet foreign trade was 
transacted with Communist countries. The 
largest turnover was achieved in trade with 
East Germany (3.8 billion rubles), Poland 
(2.3 billion rubles), Czechoslovakia (2.2 
billion rubles), Bulgaria (1.8 billion rubles), 
and Hungary (1.5 billion rubles). The 
trade turnover with Cuba increased during 
1966-70 by almost 62 percent, from 646 
million rubles to 1,045 million rubles. 
There was a further reduction in trade 
turnover with mainland China, from 375 
million rubles in 1965 to 51.1 million ru- 
bles in 1969 and to 41.9 million rubles in 
1970. Mainland China was the Soviet Un- 
ion's most insignificant trading partner 
within the Communist camp. The trade 
turnover between the U.S.S.R. and its 
smaller European Communist trade part- 
ner, Yugoslavia (with 520 million rubles), 
during 1970 was about 121% times as large 
as that with mainland China. 

The value of Soviet trade with non- 
Communist developed countries expanded 
from 2.8 billion rubles in 1965 to 4.7 bil- 
lion rubles in 1970. In 1970, Japan was the 
developed country with the largest trade 
turnover (652.3 million rubles) with the 
U.S.S.R., followed by the United Kingdom 
(641.4 million rubles), West Germany 
(544.0), Finland (530.7), Italy (471.8), 
France (412.8, Sweden (234.9), the 
Netherlands (222.9), and the United States 
(160.9 million rubles). A 33- to 35-percent 
increase of Soviet foreign trade with non- 


Communist developed countries is planned 
for 1971-75. 

Trade with the developing countries 
grew through the expansion of the eco- 
nomic and technical assistance that is now 
given to some 35 countries. The develop- 
ing countries shared in 13.5 percent of the 
Soviet foreign trade in 1970. Compared 
with 1969 figures, Soviet trade turnover 
with developing non-Communist countries 
increased by about 470 million rubles. The 
large Soviet turnover was achieved in trade 
with the United Arab Republic (606.4 bil- 
lion rubles), followed by India (364.9), 
and Iran (2312). 

Fuels, metals, and mineral raw materials 
continued to play a dominant role in So- 
viet exports and have reflected a gain in 
the influence of Soviet trade with the free 
world. The export goals established in the 
5-year plan, and the high priorities placed 
upon achieving the goals, lend a decided 
advantage to the Soviet State Trading en- 
terprises in the form of a wider margin of 
price flexibility and alternatives not avail- 
able to an exporter of any given commod- 
ity in the West. The overriding need to 
export to meet established goals thus may 
result in commodity sales below world 
price levels and production costs. 

In 1970, some 37 percent of the total of- 
ficially recorded Soviet exports were min- 
eral commodities. There was an increase in 
exports of metals and metallic ores from 
19.4 percent of the total Soviet export in 
1969 to 19.8 percent in 1970. The Soviet 
Union remained a significant exporter of 
mineral fuels, manganese, iron and chro- 


178 


mite ores, steel ingots, aluminum, precious 
metals, and apatite concentrate. Official 
foreign trade statistics do not include ex- 
ports of precious metals and stones. The 
annual total value of known exports of 
these commodities, as measured by re- 
corded imports of other countries, has been 
consistently high, not withstanding an ap- 
preciable annual fluctuation. 

Most of the U.S.S.R.’s 1970 export trade 
in minerals was with Europe and Japan. 
Mineral trade between the United States 
and the U.S.S.R. was insignificant. Over 60 
percent of the mineral trade was limited 
to Communist countries where Soviet de- 
liveries represented one-third of the import 
requirements of these countries in machin- 
ery and equipment, almost 100 percent in 
crude oii and pig iron, some 85 percent in 
iron ore, and about 75 percent of the de- 
mand in mineral fertilizers. 

An even more intensive growth in the 
demand for oil, natural gas, pig iron, iron 
ore, and mineral fertilizers in the CMEA 
countries is expected during the 10-year 
period 1971-80. In 1971-75, Soviet crude 
oil deliveries to the CMEA nations are to 
be 77 percent higher than during the pre- 
ceding 5-year plan period. According to 
agreements and coordinated 5-year plans, 
East European countries are to assist in 
developing Soviet natural resources in re- 
turn for a share of the end product as fol- 
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lows: Czechoslovakia and East Germany, 
crude oil and natural gas; Poland and 
Hungary, expansion of the "Druzhba" oil 
pipeline; Bulgaria, natural gas and metal- 
lurgical products; Romania, extracting and 
beneficiation iron ore; and Hungary, asbes- 
tos, raw materials containing phosphorous, 
and fertilizers.18 


Mineral commodity imports in 1970 in- 
cluded ferrous and nonferrous semimanu- 
factures, steel pipe, bauxite, and alumina, 
tin, tungsten concentrate, barite, fluorspar, 
talc, and mica. Soviet purchases of machin- 
ery and equipment, including complete 
equipment for a chemical industry com- 
plex, accounted for more than a half of all 
Soviet imports from Italy (177 million ru- 
bles), France (156 million rubles), West 
Germany (122 million rubles), Finland 
(120 million rubles), and the United 
Kingdom (99 million rubles). The 
U.S.S.R. imported large quantities of pipe 
from West Germany, Italy, Japan, Sweden, 
and Czechoslovakia. A large part of the 
imports from developing countries were 
goods delivered in payment for loans 
from the U.S. S. R. 


Soviet exports of selected mineral com- 
modities by group of countries are pre- 
sented in table 4. 


15 Pravda (Moscow). Mar. 27, 1971, p. 4. 
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COMMODITY REVIEW 


METALS 


Although not all of the planned 1966-70 
goals were attained, growth of the ferrous 
industry during the period was as follows: 
pig iron, 29 percent; steel. 27 percent; 
rolled metal, 31 percent; and iron ore, 28 
percent. In the nonferrous industry, out- 
put of many metals, particularly alumi- 
num, nickel, copper, cobalt. titanium, mag- 
nesium, zinc, mercury and platinum, 
increased in comparison with that of 1965. 
About 67 percent of the total nonferrous 
metals output came from opencast mining. 
The production of alumium increased 
substantially at the Irkutsk and Novokuz- 
netsk aluminum plants; platinum and 
nickel at the Norilsk complex; copper 
at the Balkhash complex and the Pyshma 
plant; and tungsten and molybdenum con- 
centrates at the Tyrnauz and Kadzharan 
combines. In the 1966-70 period, capital 
investment in the Soviet nonferrous indus- 
try totaled almost 6.7 billion rubles—40 per- 
cent more than in the 1961-65 period. 

With regard to metal production, the 
U.S.S.R. continued to conduct a quantita- 
tive drive, and product quality seemed to 
be of secondary importance; nevertheless, 
metal output fell short of demand. To 
meet requirements it will be necessary to 
increase process efficiency at existing mines 
and plants as well as to provide new ca- 
pacity. While production of metals and al- 
loys continued to grow, beneficiation and 
metallurgical facilities still experienced 
poor metal recoveries.!? As a result of un- 
satisfactory performance of the Kirovabad 
aluminum plant, Alaverdy and Solnechnyy 
mining and  beneficiation combines, the 
Mtsensk secondary nonferrous metals plant 
and other enterprises, the 1966-70 5-year 
plan production quota for alumina, zinc, 
mercury, secondary aluminum, and other 
metals was not met.20 

Many mining machines do not satisfy 
the miners. Idle time due to breakdowns 
of individual units and component parts 
was greater than operating time. The 
quality of drilling rigs and self-propelled 
equipment especially lagged. As a result, 
productivity was much below planned 
levels.21 

During 1971-75, an increase in alumi- 
num production capacity is to be provided 
through the building of electrolytic pot- 


lines at the Krasnoyarsk, Bratsk, and Tad- 
zhik aluminum plants. Basic copper 
production growth is to occur through 
putting additional capacities into operation 
at the Dzhezkazgan and Norilsk complexes 
and the Severonikel' combine and the 
building of a new cooper smelter for proc- 
essing secondary raw materials. New out- 
put capacities for other branches of non- 
ferrous metallurgy are also to be 
introduced. Special attention is to be paid 
to accellerating the attainment of new ca- 
pacities at the Achinsk, Almalyk, Norilsk, 
and Dzhezkazgan complexes. 

Aluminum.—The U.S.S.R. was the 
world's second largest producer of alumi- 
num in 1970, with an estimated output of 
1.1 million tons. The aluminum industry 
operated 13 primary reduction plants with 
a total probable capacity (January l, 
1971) of 1.43 million tons. 

Under the 1966-70 5-year plan, alumi- 
num output in 1970 was scheduled to 
reach 1.9 to 2.1 times the 1965 level. Alu- 
minum production quotas were not 
reached in either the 7-year plan 
(1959-65) or the 1966-70 plan, primarily 
because of problems at the Achinsk, Kirov- 
abad, and Pavlodar alumina plants, the 
Turgay bauxite open pits, and the Severo- 
Ural’sk underground mines. Under the 
1971-75 plan, aluminum output in 1975 is 
scheduled to reach 1.5 to 1.6 times the 
1970 level. Siberia and Kazakhstan are 
planned as principal production centers, 
mainly at Krasnoyarsk, Irkutsk, and Bratsk 
in East Siberia; Novo-Kuznetsk (Kemerovo 
Oblast’) in West Siberia; and at Pavlodar 
in Kazakhstan. Soviet forecasts indicate 
that more than two-thirds of Soviet pri- 
mary aluminum will come from Siberia by 
1975. 

The U.S.S.R. is a large producer of low- 
grade bauxite, the main source of alumi- 
num in the country, but supplies are 
insufficient to meet demand, both in quan- 
tity and quality, and considerable attention 
has been given to developing nepheline 


19 Narodnoye khozyaystvo Kazakhstana (National 
Economy of Kazakhstan), Alma-Ata. No. 3, 1971, 
pp. 53-56; Kazakhstanakaya 2H ( Alma- Ata, 
in Russian). March 4, 1971, 2. 

?0 Tsvetnyye metally (Nonferrous Metals), Mos- 
cow. No. 1, 1971, pp. 1-13. 

1 Gornyy zhurnal (Mining Journal), Moscow. 
July 1970, No. 7, p. 6; Narodnoye khozyaystvo 
Kazakhstana (National Economy of Kazakhstan), 
Alma-Ata. March 1971 No. 3, pp. 53-560. 
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and alunite. The country continued to im- 
port substantial quantities of high-grade 
bauxite and alumina from Hungary, Yugo- 
slavia, Greece, Guinea, and the United 
States. The Soviet Union wants long-term 
contracts for the supply of bauxite and al. 
umina from Australia and Japan. 

The northern Urals was the main baux- 
ite and alumina producing region in 1970. 
The bauxite underground mines, Nos. 9, 
13, 14, and 15, in this region were un- 
dergoing expansion. The opening of three 
new underground mines progressed slowly, 
and they were rescheduled for completion 
in 1971. 

The second largest bauxite- and alumi- 
na-producing region was Kazakhstan, with 
the Pavlodar alumina plant No. 1 among 
the nation's largest in 1970. Plant No. 2 
was under construction. Development of 
the Ayat2 bauxite open pit in Kazakh- 
stan was in progress This will be the 
fourth supplier of raw material for the 
Pavlodar alumina plant. It is planned to 
increase production of alumina in Kazakh- 
stan by 5 percent in 1971. 

Development of a bauxite open pit con- 
tinued near Savinsk settlement on the 
banks of the Onega River in Archangel 
Oblast' with the first stage due for comple- 
tion in 1973. Bauxite prospecting was a 
major feature of Soviet mineral industry 
activity in 1970. Funds for this activity 
were increased over 40 percent above the 
previous year's allocation. 

The first section of the Achinsk alumi- 
na-from-nepheline plant in West Siberia 
began operating in April. This plant, 
which took 15 years to complete, will pro- 
vide alumina for the Krasnoyarsk alumi- 
num plant. The second and third sections 
of the plant, under construction during 
1970, were scheduled for completion in 
1971. Ore for the Achinsk alumina plant 
will come from the Kiya-Shaltyrsk (Belo- 
grosk) nepheline open pit, the first stage 
of which was put into operation in Janu- 
ary. 

Alunite deposits were being exploited in 
Azerbaydzhan, the principal producer 
being the Zaglik open pit. At the Kirova- 
bad alumina plant, alunite was processed 
into alumina but did not reach its 
planned output because of the installa- 
tion of equipment which had not been 
fully tested. A new kiln was put into oper- 
ation at this plant in February. 
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The aluminum works in Kandalaksha 
has increased its output by nearly one- 
third in the last 5 years. A new rolling 
mill was being assembled. The Volgograd 
aluminum plant had completed its 5-year 
production plan in December. Throughout 
the period its output has increased at the 
rate of 1,000 tons per year. 

The fifth potline of the Bratsk alumi- 
num plant, the largest in the country, 
began operating in October, with four 
units working at about 80 percent of capac- 
ity in 1970. The first wire-rolling mill at 
Bratsk began production in July, and con- 
struction of a second mill continued dur- 
ing the year. At the Krasnoyarsk alumi- 
num plant, the anode mass section started 
production in May and the fourth potline 
went into operation in December The 
Sumgait aluminum plant in Azerbaydzhan 
underwent renovation with completion due 
in 1971. Expansion of the Yerevan alumi- 
num plant in Armenia continued. 

Construction programs continued on the 
Bratsk, Krasnoyarsk, and Irkutsk aluminum 
plants, and at another in the Gissar valley 
in Tadzhikistan, with a new target for 
completing the first potline in 1972. It will 
be powered by electricity from the Nurek 
G.E.S. (Nurek hydroelectric power station) 
and with natural gas from Afghanistan. 

Antimony.—Deposits of antimony occur 
at Kadamzhay in Kirghiz S.S.R., Dzhidzhik- 
rut in Tadzhikistan, Turgay in Kazakhas- 
tan, and at Tazhdolinsk and Sarylakh in 
Siberia. 

The Kadamzhay combine in Kirghiz 
S.S.R. remained the principal Soviet anti- 
mony center, with integrated facilities pro- 
ducing most of the country’s refined prod- 
ucts. A new antimony production section 
was commissioned at this combine in Feb- 
ruary. The combine has increased its out- 
put by 50 percent in the last 5-year pe- 
riod. Fight grades of antimony are 
produced. 

The Dzhidzhikrutskiy mining and con- 
centrating combine in ‘Tadzhikistan was 
under construction; on completion, it will 
be the main Soviet producer of antimony 
and mercury. Reportedly, the first section 
of this combine was accepted for operation 
on December 31. 

An antimony ore deposit associated with 
gold was under development at Sarylakh 
in Yakut A.S.S.R., near the polar circle. A 
rich antimony-arsenic-mercury deposit is 
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reported to have been found in the Balk- 
hash steppes, the first such deposit in Ka- 
zakhstan. 

Arsenic.—Arsenic ore reserves are esti- 
mated at some 12 million tons containing 
0.2 to 0.5 percent AszOg. All output in 1970 
was obtained as a byproduct from the 
smelting or roasting of metallic ores. 

Beryllium.—Production rates for beryl, 
beryllium alloys, and metal, were being 
rapidly increased. During 1966—70, esti- 
mated output rose by about 30 percent. 
The increase indicated a probable produc- 
tion level of 1,300 tons of beryl (10 to 12 
percent BeO) in 1970. 

There are numerous beryl deposits in 
the U.S.S.R., mainly in the Soviet Far East, 
Transbaykal, Urals, and the Kola Penin- 
sula. Reserves in 1970 were estimated at 
about 5,000 tons of contained BeO, chiefly 
in low-grade ores, probably averaging 0.2 
to 0.5 percent BeO. 

Bismuth.—As in previous years, bismuth 
was recovered as a byproduct of lead 
smelting in Kazakhstan and other areas of 
the Soviet Union, from dust and crude 
lead at the Balkhashskiy and Mednogorskiy 
copper complexes, and from tungsten and 
molybdenum ores. Recovery of metal in 
final bismuth concentrates was less than 50 
percent of the metal content of ores. 

Cadmium.—Cadmium was produced at 
various lead and zinc smelters as a byprod- 
uct. In 1970, the Ust'-Kamenogorsk lead 
and zinc complex in Kazakhstan increased 
its cadmium output by almost one-third 
over the 1969 level. It is planned to obtain 
a large quantity of cadmium from lead 
slag. 

Chromium.—With an estimated output 
of 1.75 million tons, the U.S.S.R. was the 
leading world chrome ore producer and 
exporter in 1970. According to the 5-year 
plan, 1966-70, Soviet chrome ore output 
should be increased by 30 percent. The 
planned goals were overfulfilled by 3 per- 
cent. Chrome ore output by 1975 is ex- 
pected to be about 18 percent higher than 
in 1970. Exports totaled 1.18 million tons 
in 1970, with about 90 percent going to 
non-Communist countries. Approximately 
one-third of the output was consumed or 
stockpiled in the Soviet Union. 

The unofficial Soviet figure for 1970 
marketable chromite output, 3 million 
tons, appeared in the January 1971 issue 
of the Mining Journal (Gornyy zhurnal). 
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The magazine also said that production in 
1965 was 2.53 million tons. According to 
the Exploration and Conservation of Min- 
eral Resources (Razredka i okhrana nedr 
[Moscow, No. 6, June 1970, p. 6]), output 
of crude chromite in 1970 was 3.4 million 
tons. It is planned to produce 4 million 
tons of crude ore in 1975 or 18 percent 
more than in 1970. 

The Soviet Union's deposits of chro- 
mium ores are situated in Kazakhstan and 
in the Ural Mountains, where the mining of 
these ores was entirely concentrated. Geo- 
logical reserves 22 of the U.S.S.R. were esti- 
mated at about 100 million tons of ore 
containing 15 to 63 percent CrzOg of which 
20 to 25 million tons are measured. There 
are over 20 known, mainly small, deposits 
of chrome ore in Aktyubinsk Oblast’ in 
western Kazakhstan, of which the Molod- 
ezhnoye, Millionnaya, and Almaz-Zhemchu- 
zhina are the largest with a total geologi- 
cal reserve of some 60 million tons. 

The Donskoye mining administration at 
Khrom-Tau in Aktyubinsk Oblast’, which 
produced over 90 percent of the Soviet 
output, is the only supplier of high-quality 
ore in the U.S.S.R. Deposits of chromium 
ores in the Ural Mountains have a low 
chromium oxide content (20 to 40 per- 
cent), as well as a low Cr,O,:FeO ratio, for 
which reason they are mostly used in the 
chemical and refractory industries. The 
Donskoye mining administration produced 
22 grades of chrome ores, mainly from 
small open pits. The productivity of labor 
and equipment was below planned levels, 
and more than half the time the machin- 
ery employed in these open pits was 
idle.23 

Most ores were high enough in grade to 
be shipped without beneficiation other than 
hand-picking. The  beneficiation method 
used in the Soviet Union comprises pri- 
mary and secondary crushing, grinding, and 
classification. There were two crushing and 
grinding mills in operation at Khrom-Tau 
in 1970. 

Two new mines are planned in the re- 
gion of the Molodezhoye, Millionnaya, and 


22 Geological reserves as defined by the Soviets 
include measured (Soviet category A') plus in- 
dicated (Soviet category ‘‘B’’), plus inferred (So- 
viet categories C1 and C3); the major categories 
correspon directly to those used in the United 
tates. 

23 Narodnoye khozyaystvo Kazakhstana (National 
Economy of Kazakhstan), Alma-Ata No. 4, 1971, 
p. 68. 
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Almaz-Zhemchuzhina deposits during the 
1971-75 period. The first Soviet chromite 
concentration mill, with an annual capac- 
ity of 1 million tons of crude ore (300,000 
tons of concentrate), was under construc- 
tion at Donskoye in 1970 and scheduled 
for completion by 1975. 

Cobalt.—Cobalt production continued to 
be concentrated at the Norilsk (West Si- 
beria), Severonikel Pechenganikel (Kola 
Peninsula), and Yuzhuralnikel’ (Urals) 
complexes; at the Ufaley and Rezhsk 
nickel plants in the Urals; and also at 
some copper plants. The first stage of the 
Khovu-Aksinsk mining and concentration 
combine in Tuva Autonomous Republic 
was commissioned in June 1970. The esti- 
mated 3.3 percent rise in output of metal 
in 1970 was mainly due to initial produc- 
tion of concentrate at the Khovu-Aksinsk 
combine. Extraction from ore rose by a 
few percent in the 1966-70 period, but 
losses in slags remained high. The 1971 
plan provides for nearly doubling the out- 
put of cobalt by the Yuzhuralnikel' com- 
bine in Orsk. 

Gross cobalt reserves were estimated at 
around 100,000 tons of metal content, 
chiefly in nickel-cobalt ores. This estimate 
included the high cobalt content in arsen- 
ic-cobalt ores of the Khovu-Aksinsk de- 
posit. 

Copper.—In 1970, the Soviet Union pro- 
duced an estimated 710,000 tons of copper, 
including 570,000 tons of primary and 
140,000 tons of secondary metal. An esti- 
mated 4-percent increase in metal output 
being due to initial production of refined 
copper from the new facilities at Norilsk 
and from the Alaverdy copper-chemical 
combine in Armenia. The 1966-70 plan 
scheduled Soviet copper output to rise by 
60 to 70 percent to a probable planned 
level of 825,000 to 875,000 tons of primary 
and secondary copper by 1970, but actual 
output was 16 to 23 percent less. The 
Dzhezkazgan smelting and refining complex 
in Kazakhstan was not completed in 1969, 
but was rescheduled to go into operation 
in 1971. Under the new 5-year plan, cop- 
per output in 1975 is scheduled to be 35 
to 40 percent over the 1970 level. The 
plan provides for a 30-percent increase in 
copper production in Armenia and a 70- 
percent increase in Kazakhstan. If the 35- 
percent growth in copper output projected 
for the 5-year plan 1971-75 is achieved, 
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the U.S.S.R. will produce close to 1 million 
tons of primary and secondary copper by 
1975, with some 40 percent coming from 
Kazakhstan and 35 percent from the Urals. 
The projected 1975 output would enable 
the country to meet domestic requirements 
and possibly allow some "surplus" for ex- 
port outside the Soviet bloc. 

Gross Soviet copper ore reserves in 1970 
were estimated at 40 million tons of con- 
tained metal, with cut-off varying from 0.4 
percent at the Kounrad open pit in Ka- 
zakhstan to 1 percent copper at under- 
ground mines in the Urals. About 75 
percent of primary copper output in 1970 
came from open pits. 


Soviet expansion plans focus on two 
large copper sandstone deposits, which ac- 
count for about 35 percent of total Soviet 
copper reserves. One deposit is at Dzhez- 
kazgan in Kazakhstan, and the other is at 
Udokan, northeast of Lake Baykal in East 
Siberia. The development of this latter de- 
posit was the subject of negotiations with 
Japanese, French, and British concerns 
during 1970. 


In 1970, about 96 percent of total cop- 
per ore was concentrated. The balance was 
smelted directly. Copper from the Urals 
and Kazakhstan accounted for about 80 
percent of the 1970 total. 


The Urals region continued to be the 
main center of copper production in 1970. 
The Pyshma electrolysis plant, one of the 
few Soviet producers of copper powder, 
started to supply the Tolyatti automobile 
plant in October. Construction began on 
the first rolling mill to produce nonferrous 
alloy sheets at Gay in Orenburg Oblast'. 
This output will also go to Tolyatti. 


Kazakhstan was the second largest cop- 
per-producing region. A 90-percent increase 
in output over the 1965 level was envis- 
aged by 1970. A new concentrating mill 
was started at the Balkhash complex. The 
ore deposit, extending beyond the limit of 
present mining operations and reported to 
be of satisfactory grade, will extend the life 
of the Kounrad pit at Balkhash to the 
year 2000. The first stage of the Sayak 
copper open pit, 200 kilometers from the 
Balkhash complex, was put into operation 
in December, and a concentrating mill was 
being built at Sayak in 1970. The first stage 
of the large Nikolaevskiy ore mining and 
beneficiation combine was under develop- 
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ment. The deposit contains copper, lead, 
zinc, gold, silver, and other metals and will 
become the main raw material supplier for 
the East Kazakhstan copper-chemical com- 
plex. A new copper smelter was being con- 
structed at the Irtysh copper smelting 
plant. 

Kazakhstan's refined copper output is 
planned to increase by 14.8 percent in 
1971. The Chetyrkal’skoye copper deposit 
in Dzhambal Oblast’, a detailed survey of 
which was completed in 1970, is planned 
for development during 1971-75. The first 
use of oxygen in a Soviet copper blast fur- 
nace smelter was at Irtysh. 

In Armenia, new facilities were commis- 
sioned at the Alaverdy copper-chemical 
combine. Production of molybdenum and 
copper concentrates increased 2.7 times 
during the last 10 years at the Kad- 
zharan copper mining and concentrating 
combine, while ore output rose threefold. 
A smelter at this combine was under con- 
struction in 1970. The fifth section of the 
Almalyk copper concentrating plant in Uz- 
bekistan was completed in April with the 
sixth section under construction in 1970. 
At the Norilsk plant, the second electro- 
lysis plant was commissioned and the third 
was being built. The Krasnyy Vyborzhets 
“850” rolling mill in Leningrad started 
producing copper sheet in August. The 
Madneuli mining and concentrating com- 
bine in Georgia was under construction in 
1970. Three technological lines at this 
combine are to be installed. The combine 
is to produce five kinds of concentrates— 
copper, pyrite, barite, zinc, and lead. The 
first section of the plant is to be put into 
operation by 1973. 

Despite improvements in recent years in 
the Soviet copper industry, the situation 
with respect to utilization of complex raw 
materials remained unsatisfactory. Large 
amounts of metal were lost at the concen- 
trating plants; capacity of shops for proc- 
esing smelter flue dust was inadequate; 
and there were no facilities for reprocess- 
ing dumped slags.24 

Gold.—In 1970, the U.S.S.R. produced an 
estimated 6.5 million troy ounces of gold 
and was the world's second largest pro- 
ducer. The growth of Soviet gold produc- 
tion reportedly resulted mainly from ex- 
pansion of placer mining in the northeast 
of the Asian part of the country. About 75 
percent of the total output came from East 
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Siberia and the Soviet Far East (mainly 
placer deposits at Kolyma, Aldan, Indi- 
garka, Yana, and Chukotka); most of the 
rest came from gold and polymetallic ores 
in Siberia, Kazakhstan, the Urals, and Ar- 
menia. 

Geological reserves (measured, indicated, 
and inferred) of gold in ore and placer 
deposits were estimated at about 200 mil- 
lion ounces in 1970. Explored reserves were 
reportedly sufficient for a 16- or 17-year 
operation at the current production rate. 
Extensive prospecting continued; deposits 
in Armenia (near Stepanavan) , Uzbekistan 
(Sanarchuk) , the Kola Peninsula, and the 
Kirghiz S.S.R. and a new placer deposit in 
the Far East at the Lantar River were re- 
portedly discovered. 

Magadan Oblast' continued to be the 
main center of gold production in the 
country. During 1966-70, gold output in 
this oblast' rose over 40 percent. Capital 
investment in 1970 for construction proj- 
ects there was set at above 60 million ru- 
bles, 13 percent higher than in 1969. The 
Vostochnyy placer mines in this oblast' was 
being developed; a concentrating and 
washing mill with a capacity of 2,500 cubic 
meters per day was started upat the 
Shturmovoy placer mine. The 1971 plan 
calls for the construction of a similar sized 
mill at the Bukhara placer mine in Maga- 
dan Oblast. A concentrating mill was 
under construction at the Leningradskiy 
placer mine. Gold extraction started on the 
banks of the Kantar River, which flows 
into the Sea of Okhotsk. Gold output in 
Magadan Oblast' by 1975 is expected to be 
18.9 percent higher than in 1970. 

The output of gold in Yakut A.S.S.R., 
the second largest Soviet gold-producing 
region, increased by 35 percent in 1970, 
compared with that of 1965. All four com- 
bines in this region, Yakut, Dzhugudzhur, 
Aldan, and Indigarka, reached planned 
targets; at Indigarka, a new 250-liter 
dredge was put into operation in April. 
Within Yakut A.S.S.R. and Irkutsk Oblast', 
the Lenzoloto Trust was a leading gold- 
dredging enterprise. During 1966-70, it was 
planned to increase production at this 
Trust by 60 percent and to launch seven 
dredges, including the world's largest. Re- 
portedly, this Trust increased gold output 


7" Kommunist (Yerevan, in Russian). Feb. 17, 
1971, p. 2; Kazakhstanskay pravda (Alma-Ata, in 
Russian). Mar. 14, 1971, p. 2. 
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only by 35 percent in the 1966-70 period. 
Gold extraction began on the Marakan 
River in Irkutsk Oblast', where a 600-liter 
dredge was commissioned, and in the same 
oblast’, the “Kamustyag” underground 
mine was being developed. 


Kazakhstan gold output during 1966-70 
rose 14 percent. In this republic, at the 
Yubileynoye deposit in Aktyubinsk Oblast’, 
the first stage of production reached opera- 
tion. The first section of a dressing mill 
was commissioned at the Bukurchik mine 
in July, and the exploitation of the gold- 
zinc-lead-barite deposit at Maykain was 
begun. New underground gold mines are 
to be developed at the Bestube and May- 
kain deposits; the first of these (890 me- 
ters deep) is to be one of the deepest in 
the Soviet gold industry. 

The first stage of the Chadak mining 
and concentrating combine in Namagan 
Oblast’ in Uzbekistan was put into opera- 
tion in May and the Muruntau and other 
deposits were under development in 1970. 
The Angren gold extracting plant is to be 
build on the basis of the newly discovered 
Kyzyl, Arnasay, and Sanarchuk deposits in 
this republic. A mine and experimental 
concentration plant were being built at 
Zod in Armenia, and it is planned to com- 
plete construction of the Zodskiy gold-ore 
combine by 1975. Construction continued 
at the Terek-Say antimony-gold combine 
in Kirghiz S.S.R. 


The 1966-70 period saw gold output in- 
creased in Amur Oblast’, Khabarovsk Kray, 
the Transboykal area, the Urals, Armenia, 
and other regions. New refineries are 
planned for Uzbekistan, Tadzhikistan, and 
Armenia. 

Iron Ore.—In 1970, 70 underground 
mines and 59 open pits, with a total ca- 
pacity of about 250 million tons per year, 
produced 194.2 million tons of usable ore 
(direct smelting ore plus concentrates) or 
352 million tons of crude ore; over 78 per- 
cent came from open pits and the rest 
from underground mines. About 52 per- 
cent of the open pits and 53 percent of 
the underground mines had a rated capac- 
ity of less than 1 million tons of crude ore 
per year. About 20 percent of the open 
pits produced more than 5 million tons 
per year, and only 4 percent of the under- 
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ground mines produced more than 4 mil- 
lion tons of crude ore per year. The larg- 
est underground mine was the Giant mine 
in Krivoy Rog, with a designed crude ore 
capacity of 7 million tons per year. In 
1970, the average capacity of underground 
mines was about 0.6 million tons and about 
2.6 million tons of usable ore for open 
pits. Production capacity was increased by 
39 million tons in 1970, compared with a 
planned increase of 45.1 million tons of 
crude ore. Capital investment totaled 588.5 
million rubles, 10 percent more than in 
1969. Production of usable ore is scheduled 
to reach 254 million tons (478 million tons 
of crude ore) in 1975. To achieve the 
planned goals, capacity for crude iron ore 
is to be increased by 192.5 million tons. 
Capital investment in the Soviet iron ore 
industry for the next 5 years has been set 
at a level of 4.5 billion rubles. 

At yearend 1970, iron ore reserves in the 
U.S.S.R. totaled 111,400 million tons, aver- 
aging 34.8 percent iron. These were dis- 
tributed as follows: the Ukraine (31 per- 
cent); European center (24.4); Urals 
(15.7); Kazakhstan (15.0); Siberia (7.4); 
Northwest (3.0); Soviet Far East (2.5); 
and others 1.0 percent. 

Total national reserves, divided into cat- 
egories "A" (measured), "B" (indicated), 
and "C," (part of inferred), were esti- 
mated at 58,800 million tons averaging 38.4 
percent iron. This figure included 10,300 
million tons of ore averaging over 55 per- 
cent iron, which does not require dressing, 
and 34,800 million tons of easily dressed 
iron ore. Output of usable ore rose 8 mil- 
lion tons, or 4.3 percent above the 1969 
total. Direct-shipping ore averaged 54 to 55 
percent iron, and ore for beneficiation av- 
eraged 33.2 percent iron. The average 
grade of usable ore rose from 56.7 percent 
in 1965 to 58.8 percent iron in 1970. Ag- 
glomerate output reached 137.2 million 
tons in 1970; and pellets, 10.6 million tons. 
Concentrates came from 90 plants, of 
which 29 had sintering facilities and two 
had pelletizing facilities; 76 percent of the 
total iron ore produced was beneficiated, 
and 62.3 percent of total usable ore was in 
concentrates. 


The level of U.S.S.R. iron ore production 
during 1965-70 as follows: 
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1965 
Output, million metric tons: 
rude ore 237.5 
Usable ore 150.3 
Concentrat es 80.7 
IIC! ĩðͤv ei c EE 111.3 
e . : 
Iron content, percentage: 
Crude ore 40.8 
Usable ore 56.7 
Concentrate s 59.0 
Share of concentrates in usable ore, 
percentage 53. 6 
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1966 1967 1968 1969 1970 
260.2 281.0 305.7 826.6 852.0 
157.0 164.8 1175.7 1185.2 194.2 

88.5 94.5 102.7 109.7 120.8 
115.6 123.1 128.2 132.9 1 187.2 
1.6 2.9 7.2 9.4 110.5 
39.8 38.8 38.4 37.9 37.3 
57.5 58.2 58.4 58. 6 58. 8 
59.9 61.0 61.4 61.6 61.8 
56.2 56.7 58.4 59.2 62.3 


1 U.S.S.R. official figures in million metric tons are: Usable iron ore: 1968—176.6, 1969— 186.1; sinter: 


1970—138.2; pellets; 1970—10.6. 
Source: 


Mechanization in the iron ore industry 
did not exceed 40 percent; most auxiliary 
operations were performed manually. In 
underground iron mining, less than half 
the work was mechanized. Drilling rigs 
and excavators at open pits worked at half 
their planned capacities in 1970.25 There 
is a gap between the mechanization of 
basic processes and the failure to mechanize 
auxiliary operations. For example, the Kri- 
voy Rog iron ore basin has been broadly 
mechanized, but it now employs more labor 
force than before mechanization. 26 During 
1960—68, despite a general increase in pro- 
ductivity in iron ore mining, the return on 
capital invested fell by 25 percent. The 
growth of fixed assets grew 30 percent 
faster than productivity, while the produc- 
‘tion costs of ore mined underground rose 
by 21.8 percent and the costs of opencast 
ore by 6 percent.27 

The Ukraine produced about 57 percent 
of Soviet iron ore in 1970, and the plan 
provides for an increase in output of 14 
percent during 1971-75. Some 95 percent 
of Ukrainian output in 1970 came from 
the Krivoy Rog Basin. The Urals was the 
second largest producer, followed by Ka- 
zakhstan, West Siberia, the Kursk region, 
and the Kola Peninsula. 

In Krivoy Rog, 1970 saw the commis- 
sioning at the Novokrivorozhskiy combine, 
of a new open pit the No. 2-Bis, with a 
planned capacity of 4 million tons of 
crude iron ore per year. In July construc- 
tion was begun on its second stage, with 
designed capacity of 30 million tons of 
crude ore per year (12.5 million tons of 
concentrates). The second section of the 
Northern combine concentrating plant of 3 
million tons of crude ore per year was also 
commissioned, and renovation of the Cen- 
tral combine's concentrating plant, which 
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raised iron content to 63 percent, was com- 
pleted in June. In September the first 
stage of the Artem-2 underground mine, 
with a 4.5-million-ton-per-year capacity was 
commissioned. With a total designed ca- 
pacity of 12 million tons of crude ore per 
year, it will be the largest Soviet under- 
ground iron mine and the first where ore 
is hoisted by belt conveyor along two 3-kil- 
ometer sloping shafts. 

Also in the Ukraine, the first stage of 
the Dneprovskiy iron ore combine near 
Kremenchug in Poltavskaya Oblast', rated 
at 5 million tons of crude ore per year 
(2.45 million tons of concentrates), went 
into operation in April with two more 
stages under construction. The combine 
will mine large reserves of 33 to 34 per- 
cent ore. Its final processing capacity will 
be 15 million tons per year, and it will 
employ more than 4,500 workers.28 

The first stage of the Zaporozhskiy iron 
ore combine started in April with an an- 
nual capacity of 1 million tons. 

In Kazakhstan, three sections of the 
third stage started up in January at the 
Sokolovsk-Sarbayskiy wet magnetic concen- 
trating plant, which has a total capacity of 
12 million tons of concentrate per year 
(26.5 million tons of crude ore) . The ca- 
pacity of this combine is to increase dur- 
ing the 1971-75 period, and construction 
of the Kacharskiy mining and concentra- 
tion combine in this republic is to begin. 
In the Kola Peninsula, a new 0.5-million- 
ton-per-year (1 million tons of crude ore) 
beneficiation plant started up in December 
at the Kovdorskiy combine, an addition to 
the existing annual capacity of 2.4 million 


rnyy zhurnal 8 Journal), Moscow. 
July 4970 No. 7, p. 
Pravda be May 10, 1971. 
2 Pravda (Moscow). May 10, 1971. 
5 Pravda Ukrainy. (Truth of the Ukraine), 
(Kiev, in Russian). Sept. 11, 1970, pp. 1-2. 
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tons of concentrate (6 million tons of 
crude ore). The first stage of the Lebedin- 
skiy combine, in Belgorod Oblast', with a 
capacity of 7.5 million tons of crude ore 
per year (3.4 million tons of concentrate), 
was not finished. Construction started in 
1967 and completion has been rescheduled 
for 1971-72. In Siberia, where there are 
seven mines, both underground and open 
cast, and two beneficiation plants, with an 
annual output of 16 million tons of crude 
ore (8 million tons of agglomerates), the 
Atasuyskaya underground mine was under 
development. 


Also in Kazakhstan, the Lisakovskiy min- 
ing and concentrating combine, the Mik- 
haylovskiy combine in the Kursk region, 
and other projects were under construction 
in 1970. 


Discovery of the following new iron ore 
deposits was reported in 1970: near Novo- 
selovka village on the Kerch Peninsula in 
the Ukraine; in the desert area of Kara- 
ganda Oblast' in Kazakhstan; in the region 
of Bol'shaya and Malaya Kabarga rivers in 
Maritime Territory; and in Belorussia. 


In September, an agreement was signed 
to increase exports of iron ore, concen- 
trates, and pellets to Romania in the 
1972-90 period. Romania is to supply 
labor for the new operations, Exports of 
Ukrainian iron ores to Romania reached 
3.85 million tons in 1969, up from 850,000 
tons in 1960. 


Iron and Steel.—In 1970 the U.S.S.R.'s 
output of pig iron rose by 4.3 million tons 
over the 1969 figure; steel increased by 5.6 
million tons, finished rolled ferrous metals 
by 3.2 million tons, and steel pipe by 0.9 
million tons, although original quotas were 
not fulfilled. The industry showed quanti- 
tative but not qualitative growth; produc- 
tion of rolled products, in particular, was 
not closely geared to market demand. So- 
viet steel trade was conducted mainly with 
Eastern European countries. 


Additional capacity for pig iron was 1 
million tons; for steel, 3.6 million tons; for 
finished rolled products, 4.9 million tons; 
and for steel pipe., 1.4 million tons. Some 
2 billion rubles were invested in new iron 
and steel facilities in 1970. 


In 1970 orders for about 1 million tons 
of rolled ferrous metal and steel pipe were 
unfulfilled. The Soviet Ministry of Ferrous 
Metallurgy fulfilled only 15 of 27 impor- 
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tant targets for planning new products. 
Smelting operations at many plants were 
operating well below full capacity due to 
lack of ore. The steel industry had in op- 
eration 43 outdated blast furnaces, 80 open 
hearth furnaces, and 97 rolling mills at 
which the production expenses were 2 to 5 
times higher than on modern units.29 

The main centers of the iron and steel 
industry continue to be R.S.F.S.R. and the 
Ukraine. Output of commodities in these 
republics in 1970 was as follows, in percent 
of the national total: 


Product R.S.F.S.R. Ukraine 
Iron ere 34 57 
Pig iron... 49 48 
Steel 54 42 
Rolled produets— 52 42 
Steel pipe 57 35 


In 1970 there were 1.4 million produc- 
tion workers" (19 percent more than in 
1965) , 75,000 university graduate engineers, 
and 125,000 graduate technicians in the So- 


viet ferrous industry. There were 1,526 
graduate engineers 


(including 208 em- 
ployed as workers) at the Lipetsk works 
alone.30 

During 1966-70, some 10.8 billion rubles 
were invested to expand the iron and steel 
industry. The following new facilities were 
commissioned: seven blast furnaces (three 
of which were of 2,700-cubic-meter capac- 
ity); 19 oxygen converters; four electric 
furnaces; 16 continuous casting units with 
a total capacity of more than 4 million 
tons per year; 15 rolling mills; and 14 
pipe mills. The ferrous industry did not 
invest all the funds projected for expendi- 
ture during the 1966-70 5-year plan. 

Plans call for the investment of some 
17.7 billion rubles in the ferrous industry 
in 1971-75. Investment in the ferrous in- 
dustry is to grow almost twice as fast as 
overall investment in the Soviet economy 
in 1971-75. According to the plan, six 
blast furnaces, 12 oxygen converters, 35 
rolling and pipe mills, and 15 electric fur- 
naces are to be completed in 1971-75. 

Construction of the Karaganda metal- 
lurgical complex is to be completed in the 
ninth 5-year plan period. New facilities 
which are to be installed at the Novoli- 
petsk works under a program to double its 


fos Stal' (Steel), Moscow. No. 3, March 1971, p. 


99 Sotsialisticheskaya 1 (Socialist Indus- 
try), Moscow. July 28, 1971, p. 
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steel output by 1975 include a 3,000-cubic- 
meter blast furnace already under con- 
struction and later a  5,000-cubic-meter 
unit. Construction of the first stage of the 
Oskol metallurgical complex in Kursk Ob- 
last’ is planned for the 1971-75 period. 
Also in the 1971—75 period, the Ukraine is 
to increase output of pig iron by 13.4 per- 
cent, steel by 14.7 percent, and rolled fer- 
rous metal by 10.6 percent. The fixed as- 
sets of the Ukrainian ferrous industry are 
to increase by 38 to 40 percent during 
1971-75. 

An investment of 2. billion rubles is 
planned for new iron and steel enterprises 
in 1971. Additional capacities in 1971 can 
be expected to increase the production of 
pig iron by 3 million tons, steel by 3.8 
million tons, finished rolled products by 
2.6 million tons, and steel pipe by 0.4 mil- 
lion tons. 

Soviet metallurgical plants had a consid- 
erable proportion of auxiliary workers in 
production shops. Spare parts and compo- 
nents for machines and  metallurgical 
equipment were produced in primitive 
workshops with obsolete equipment. As a 
result, there were many more repair work- 
ers than workers in operátions comprising 
blast furnaces, smelters, and rolling mills. 

In 1970, the U.S.S.R. handed over to 
Pakistan an economic-technical report, pre- 
pared by Soviet designers, for the construc- 
tion of a metallurgical plant in Karachi. 
Iran and the Soviet Union were drawing 
up a plan of cooperation which covers the 
next 10 to 15 years. Under this plan, the 
U.S.S.R. will assist Iran in constructing the 
second stage of the Ishafan steel plant 
which will raise production from this facil- 
ity to about 4 million tons per year. An 
agreement between the U.S.S.R. and Ro- 
mania on Soviet technological assistance 
and delivery of equipment for building 
metallurgical projects in Romania from 
1971—75 was signed in June. 

Pig Iron.—In 1970, 36 enterprises, oper- 
ating 134 blast furnaces, produced 85.9 
million tons of pig iron, a 5-percent in- 
crease compared with 1969 figures. Average 
blast furnace capacity is reported at 1,133 
cubic meters. About half of all blast fur- 
naces used oxygen for enrichment, some 85 
percent of the pig iron being produced by 
partial use of natural gas. 

On January 1, 1971, planned capacity 
had not been reached at many blast fur- 
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naces. Basically, these were units where the 
iron content of agglomerates was much 
below planned levels.31 

The Jenakievo blast furnace (1,386 cubic 
meters) was put into operation in 1970, 
but the No. 3 (3,000 cubic meters) unit in 
West Siberia, the largest in the U.S.S.R., 
and the 2,700-cubic-meter furnace at the 
Karaganda plant in Kazakhstan, were not 
completed and were rescheduled for 1971. 
The Uralmash plant in Sverdlovsk has 
completed plans for a 3,200-cubic-meter 
furnace at Novolipetsk. 

Three 5,000-cubic-meter blast furnaces 
are to be built at the Novolipetsk works, 
in the Ukraine, and in the Urals by 1975. 
Production of each of them is to be 5 mil- 
lion tons per year of pig iron from 26,000- 
tons-per-day of raw materials. 

Steel.—In 1970, 76 metallurgical works 
produced 116 million tons of steel, 5 per- 
cent more than in 1969. It is planned to 
produce some 120 million tons of steel 
in 1971 and 142 to 150 million tons in 
1975. Distribution of production by proc- 
ess, in percentages, follows: 


Process 1965 1967 1968 1969 1970 e° 
Oxygen converter. 5.0 10.2 11.8 13.7 15.0 
Electric steel 4.9 46 4.6 9.0 
Open hearth...... 88.0 88.4 81.9 75.9 73.8 

essemer........ 2 1.8 1. 
Total...... 100.0 100.0 100.0 100.0 100.0 
e Estimate. 


About 400 open hearth furnaces (averag- 
ing a 245-ton capacity and 28 oxygen 
converters (averaging a 9l-ton capacity) 
operated in 1970. About 50 million tons of 
steel were produced by oxygen consuming 
open hearth units, and around 80 percent 
of the total national output was produced 
with the application of natural gas. Elec- 
tric furnaces of 100-ton capacity were in 
operation during the year and construc- 
tion of a 200-ton unit was underway. 
There were 33 continuous steel casting 
works (with a capacity of 5 million tons), 
including the Cherepovets plant commis- 
sioned in 1970, which produced about 4.2 
million tons. Some units had been working 
well below capacity. At the Novolipetsk 
plant, all production was by continuous 
casting. The proportion of steel from oxy- 
gen converters was relatively low, mainly 


31 Metallurgia i gornorudnaya promyshlennost' 
(Metallurgy and Metal Mining Industry), 
Dnepropetrovsk No. 6, June 1970, p. 69. 
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because of limited automatic equipment 
for process control. These plants did not 
reach rated capacity, their steel was more 
expensive to produce, and labor productiv- 
ity was lower than in open hearth fur- 
naces. 

The two largest Soviet oxygen converters 
(250-ton capacity) were commissioned dur- 
ing the year at Karaganda and one 100-ton 
capacity converter was commissioned at 
Chelyabinsk. Construction of the No. 6 ox- 
ygen converter (130-ton capacity) in the 
No. 2 shop at the Krivorozhstal' plant in 
the Ukraine began in January. Two elec- 
tric furances were put into operation at 
the Cherepovets plant in 1970. The No. 4 
hearth furnace at the Amurstal' plant in 
the Soviet Far East was commissioned in 
August. 

In 1971, production of steel in oxygen 
converters is to increase by 16 percent, 
and production of continuous casting is to 
be increased 27 percent, to 5.3 million 
tons. 

Soviet  oxygen-converter 
shown in table 5. 

Rolled | Products.—Total Soviet rolled 
steel output in 1970 increased, but despite 
the increases in most categories, production 
of some structural shapes has remained in- 
adequate. Since planned output of rolled 
products is measured in tons, metallurgical 
plants prefer to produce heavy tvpes of 
products and are reluctant to manufacture 
thin sheet and light sections because this 
reduces output and labor productivity. 

The “2,000” sheet-rolling mill at the No- 
volipetsk steel plant was commissioned in 


statistics are 
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April. Those under construction included 
the “3,000” thick-sheet mill at the Azov 
plant in Zhdanov, the "1,700" cold-rolling 
mill at Karaganda, the “250” at the Lenin 
plant in Krivoy Rog, and the “950/800” 
mill at the Orsk-Khaililovo combine in Or- 
enburg Oblast’. 

Steel Pipe.—In terms of tonnage, the So- 
viet Union was the largest world producer 
of steel pipe, with a total of 12.4 million 
tons in 1970, 8 percent above the 1969 
total. The largest pipe had a diameter of 
1,2220 millimeters. Fabrication was, how- 
ever, inadequate for internal demand, and 
some 10 percent of requirements had to be 
imported from Germany, Sweden, Italy, 
and Japan. Some 60 percent of the total 
Czechoslovak pipe production goes to the 
Soviet Union. 

The deficit arose because of the unbal- 
anced production of some types of pipe 
and customers involuntarily adjusted their 
requirements, taking not the pipe needed, 
but the pipe they were given.32 Quality of 
pipe is poor and does not correspond to 
state standards.33 

The first section of the Volzhskiy pipe 
plant was completed in February. The 
plant can produce pipe from 530 to 1,420 
millimeters in diameter. Czechoslavak con- 
tinuous-welding equipment is used. The 
second stage is under construction. The 
largest Soviet continuous  pipe-rolling 
plant, at Nikopol in the Ukraine, was 
commissioned in March and a “450” pipe- 
rolling mill at the Chelyabinsk plant 


32 Pravda (Moscow). Mar. 6, 1969, p. 2. 
33 Izvestiya (Moscow). Mar. 4, 1971, p. 3. 


Table 5.— U.S. S. R.: L-D oxygen steel shops, as of January 1, 1971 


Furnaces 
Annual Output 
Plant Location capacity per 
(thousand Number furnace, Began 
metric per heat operation 
tons) (metric 
tons) 
Petrovskogo ........ Dnepropetrovsk, Ukraine 600 3 30 1956-57 
Krivorozhstal'. |... Krivoy Rog, Ukraine 1.200 3 55 1958 
Krivorozhstal'.... .. Krivoy Rog, Ukraine 4.200 5 100 — 1965-67-69 
Zhdanov, Il'ich....... Zhdanov, Ukraine 2.500 3 100 1964-66 
Chelyabinsk________- Chelyabinsk, Urals 2,500 3 100 1969-70 
Yenakiyevo.......... Yenakiyevo, Ukraine 3,200 3 130 1968-69 
West Siberian........ Novokuznetsk, West Siberia 2,500 3 100 1969 
Novotagil'skiy....... Nizhniy Tagil, Ur als 2,500 3 100 1963-67 
Novolipetsk......... 8 oo European 2,500 3 100 1966-67 
Karaganda.......... Karaganda, Kazakhstan 4,200 2 250 1970 
%!ôöÖö%˙éꝙ cee Pare ais y EE 8 25,900 31 XX XX 


XX Not applicable. 


790 


started up in October. At the Karl Lib- 
kneht works in Dnepropetrevsk in the 
Ukraine, the second stage of the No. 4 
mill was under construction in 1970; the 
mill was rescheduled for completion in 
1971. Construction of a new pipe-making 
shop began at the Novolipetsk complex. 
The Ministry of Ferrous Metallurgy has 
approved enlargement and renovation of 
the Azerbaydzhan pipe-rolling plant for 
the 1971-80 period. 

The consumption of steel pipe in the 
Soviet Union in 1970 follows: 


Percent 
Consumer of total 
ir dr construction (including the build- 
1 trunk pipelines). )) 40 
ine-building and metal- working 23 
on and gas indust try ß 16 
Other branches of industry and other 
ß56xĩd, ]«ĩ?ie[ 21 
TOU roro uet E 100 


Ferroalloys—Three electric furnaces for 
producing silico-manganese were commis- 
sioned at the Nikopol ferroalloy plant in 
Dnepropetrovsk Oblast' (Ukraine) in 1970. 
Two additional electric furnaces were put 
into operation at the Yermak ferroalloys 
plant in Kazakhstan. 

Lead and Zinc.—With estimated output 
of primary lead at 440,000 tons and zinc at 
610,000 tons, the U.S.S.R. was probably the 
world's second largest producer in 1970. 
The 1966-70 plan envisaged zinc produc- 
tion in 1970 at 1.6 to 1.7 times that of 
1965, but neither lead nor zinc output 
quotas were reached in that or the pre- 
vious 1959-65 plan because of slow con- 
struction of new projects and low metal 
recovery. The Soviet Union is interested in 
buying some 50,000 to 60,000 tons of Bo- 
livian zinc annually. 

Reserves of ore were estimated in 1970 
at 17 million tons of contained lead and 
22 million tons of contained zinc. From 65 
to 75 percent of the reserves of lead and 
zinc ores are located in Kazakhstan, chiefly 
in the Altay region and in the district of 
Kara-Tay. Large reserves of zinc were also 
found in the Urals. 

Kazakhstan continued to be the leading 
lead and zinc producer. Capital invest- 
ments were directed towards expansion 
and renovation of the existing Achisay, 
Tekeli, Zyryanovsk, and Leninogorsk com- 
plexes and the Chimkent lead plant, which 
plans to double capacity. A new electric 
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furnace was installed at the Leninogorsk 
combine and development of the Tishinsk 
mine (the basic supplier of raw material 
to this combine) continued in 1970. The 
capacity of the combine is to be increased 
by 30 to 35 percent during the 1971-75 pe- 
riod. The Zyryanovsk concentrating mill 
will become the most highly automated 
enterprise in the Soviet lead and zinc in- 
dustry in 1971. At the Tekeli lead and 
zinc combine in this republic, the tenth 
level of the mine was developed and a 
new crusher at the ore concentrator was 
installed in 1970. Kazakhstan plans to in- 
crease zinc output by 2.3 percent in 1971. 

One of the largest Soviet zinc plants, at 
Almakyk in Uzbekistan, reached first-stage 
operation in October, with second-stage 
completion scheduled by 1972. Construc- 
tion was started in 1958. Development of 
the Nikolalvskiy mine at the Sikhali com- 
bine in the Soviet Far East was continued 
and its shafts will be almost 1,000 meters 
deep. 

The first Georgian S.S.R. nonferrous en- 
terprise, the Madneuli mining and concen- 
trating combine, to exploit the copper-lead 
resources around Bolnisi was under devel- 
opment. It is planned to start mining lead 
from the Gorevskiy deposit in East Siberia. 

Surveying of the newly discovered zinc 
deposit in the Buryat A.S.S.R. began and 
deposits were reported to have been dis- 
covered in the Kopet Mountains in West 
Turkmenistan. The Uspenka deposit of 
lead, zinc, tungsten, and other metals in 
Central Kazakhstan is expected to be a 
major producer. 

Magnesium.—Five magnesium plants, 
with a combined annual capacity of about 
60,000 tons, produced an estimated 50,000 
tons in 1970, 11 percent more than in 
1969. The second stage at the Berezniki ti- 
tanium magnesium combine in the Urals, 
which started in 1968, attained its planned 
capacity, becoming the largest Soviet mag- 
nesium producer. The plant of the Kalush 
chemico-metallurgical combine in West 
Ukraine became operational in March. 


Manganese.—The Soviet manganese in- 
dustry remained the largest in the world, 
with an estimated 1970 output of marketa- 
ble ore at 6.8 million tons. Exports in- 
creased from 1.15 million tons of man- 
ganese ore in 1968 to 1.20 million in 1969, 
and 1.24 million tons in 1970. Run-of-mine 
ore output in 1970 was around 16 million 
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tons, about 70 percent coming from the 
Ukrainian deposits at Nikopol and 
Bol’she-Tokakskiy. The second largest pro- 
duction center was the Chiatura basin in 
Georgia, with Kazakhstan, though unde- 
veloped, third. It is planned to mine some 
22 million tons of crude ore by 1975. At 
the year end, reserves of manganese ore 
were estimated at 2,500 million tons, aver- 
aging 23 to 26.4 percent Mn. 

The principal Soviet manganese basin, 
the Nikopol in the Ukraine, has reserves 
many times greater than the Chiatura, but 
the ore bed is little more than 2 meters 
thick and lies under up to 80 meters of 
overburden. In 1970, 18 underground 
mines, 10 open pits, and eight concentra- 
tion plants were in operation in this basin, 
more than 70 percent of the ore coming 
from open pit mines. Concentration by 
gravity and agglomeration yielded a recov- 
ery of 71 to 75 percent, with 45 to 48 per- 
cent Mn content concentrates, the balance 
containing around 34 percent. Tailings 
contained 12 to 15 percent Mn. 

Mine No. 7, the largest in the Nikopol, 
reached planned capacity of 500,000 tons 
of crude ore in 1970. The Bogdanovskiy 
North open pit, with planned crude ore 
output of 1.1 million tons per year, was 
under development in this basin. 

The Chiatura basin in Georgia, the rich- 
est Soviet manganese area, produced 1.5 
to 2 million tons of concentrates from 19 
mines (and from the first stage of the 
100,000-ton-per-year Itkhvisi mine commis- 
sioned in May) and eight concentrators at 
the beginning of 1970. Over 80 percent 
was extracted from underground mines. Of 
the total beneficiated, 66 percent contained 
48.7 percent Mn, and the rest, 25.6 percent 
Mn. New production facilities totaling 
150,000 tons per year of crude ore were 
under development at the Dargveti and It- 
khvisi mines, and the second stage of the 
central flotation plant was built in 1970. 

Mercury.—Soviet mercury output in 1970 
was estimated at 48,000 flasks (76-pound) , 
sufficient for domestic demand. The 
1966-70 plan had indicated output at 1.5 
times the 1965 level, suggesting planned 
output of 60,000 (76-pound), and actual 
production was only 80 percent of this 
quota. 

The largest Soviet mercury enterprise, 
the Khadarkan combine in Kirghizia, had 
four mines and a recovery plant operating 
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in 1970. The second largest was the Niki- 
tovskiy combine in the Ukraine. A new 
mercury complex at Khust, Transcarpathia 
in the Ukraine, started up in November. 
The largest Soviet mercury-antimony enter- 
prise, in Tadzhik S.S.R., was under con- 
struction, as was a new mercury complex 
at Belovo-Osipovo in the Kuznetsk basin in 
West Siberia. The Aktashsk mercury de- 
posit in the Altay region was under de- 
tailed exploration during the year. Mer- 
cury output in Magadan Oblast' by 1975 is 
expected to be 32.4 percent higher than in 
1970. 

Molybdenum.—Output of molybdenum 
concentrate (metal content) was estimated 
at 7,700 tons, 3 percent above that of 1969. 
About 30 percent of production was based 
on copper-molybdenum ores from Ar- 
menia, Kazakhstan, Sorskoye, and others in 
Siberia; over 30 percent was from molyb- 
denite ore mined in Uzbekistan and at 
Umaltinsk and Chikoysk in Siberia; and 
the remainder came from the tungsten-mo- 
lybdenum ores of Tyrny-Auz (Kabardin 
A.S.S.R. in North Caucasus) and Dzhida 
(Buryat A.S.S.R.) and from miscellaneous 
types. There are plans to construct the 
Zhirekenskiy mining and concentrating mo- 
lybdenum combine in Chita Oblast’, East 
Siberia, by 1975. Soviet reserves of molyb- 
denum in ore may approach 200,000 tons. 

Armenia was the largest producer of mo- 
lybdenum concentrate from copper-molyb- 
denum ores, but the concentrate was 
shipped out of the republic for further 
treatment. The Kadzharan copper-molyb- 
denum combine in this republic supplied 
about one-third of the Soviet molybdenum 
in 1970. During the last 10 years, output 
of concentrates at this combine increased 
1.7 times; opencast mining and the ore’s 
high metal content made them the lowest 


cost molybdenum concentrates in the 
U.S.S.R. 
The  Tyrny-Auz tungsten-molybdenum 


combine at Kabardin A.S.S.R. was un- 
dergoing a 50-percent enlargement in 1970. 
The metal content of the deposit consists 
of 02 to 0.3 percent molybdenum and 
three times that amount of tungsten triox- 
ide, with traces of copper, gold, and silver. 
The Balkhash metallurgical complex in 
Kazakhstan and the Dzhidinsk tungsten- 
molybdenum combine in Buryat A.S.SR. 
increased output of molybdenum concen- 
trates during the year. The Sorskiy molyb- 
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denum combine in Krasnoyarsk Kray in 
West Siberia became one of the leading 
Soviet molybdenum enterprises in 1970. 

Nickel.—The U.S.S.R. retained its posi- 
tion as the world's second largest nickel 
producer, with an estimated 110,000 tons 
of smelter products. Of the six smelters in 
operation, Norilsk in West Siberia was the 
foremost producer; Ufaley, Rezh, and 
Khalilovo smelters in the Urals were a 
close second; and Monchegorsk and Pech- 
enga smelters in the Kola Peninsula were 
third. The Soviet Union is an important 
supplier of nickel to the Western World, 
and it also trades directly with the biggest 
world producer, The International Nickel 
Co. Ltd., in selling the company large 
quantities in annual negotiated deals. The 
U.S.S.R. was negotiating with French, Brit- 
ish, and Japanese companies for joint de- 
velopment of nickel deposits in the south- 
ern Urals and in Siberia. It is thought 
probable that the “surplus” will be avail- 
able to non-Communist countries in in- 
creasing quantities. 

Nickel resources recently have been 
found outside the Urals and the eastern 
regions of the U.S.S.R. Large-scale drilling 
operations have been in progress for some 
time in the Voronezh, Belogord, Kursk, 
and Rostov regions. Measured, indicated, 
and inferred reserves of ore are estimated 
to contain more than 5 million tons of 
nickel in nickel-copper sulfide and low- 
grade silicate ores. 

Two open pits and one underground 
mine were in operation at the Norilsk I" 
sulfide deposits, where the ore averages 0.5 
percent Ni, 0.75 percent Cu, and up to 11 
grams per ton of platinum-group metals— 
mainly palladium and platinum. Ore at 
the "Talnakh" deposit averages about 1.5 
percent Ni, about 3 percent Cu, and up to 
11 grams per ton platinum-group metals. 
The Mayak underground mine, in opera- 
tion at the "Talnakh" deposit, produced 
two-thirds of the Norilsk total metal out- 
put in 1970, recovering 14 elements (11 
elements as byproducts). Development of 
the Komsomol'skiy and Oktyabrskiy mines 
at this deposit continued. The fourth 
(Skalistyy) and fifth (Glubokiy) mines 
were being planned. Plans for a second 
nickel plant at Norilsk were approved in 
1970. Construction of this plant will begin 
in 1971; the new plant is scheduled to 
begin operations in 1974. 
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Three open pits were in operation in 
the southern Urals and shipped ore to the 
Yuzhno-Ural’skiy nickel combine. 


The Monchegorsk ore averages about 0.7 
percent Ni, 0.4 percent Cu, and some pre- 
cious metals. International Nickel Co. con- 
sidered that the sulfide ore at Pechenga, 
prior to 1941, graded about 3.8 percent Ni 
and 0.08 percent platinum-group metals. 
The Kola ores were mined by both open- 
cast and underground methods, and the 
Zhdanovskiy mining and dressing combine 
is the largest of the operations in this 
area. In the Ukraine, the: Pobuzhye nickel 
combine was under construction in 1970. 


Platinum.—The Soviet Union remained 
the largest world platinum-group metals 
producer and exporter, supplying 20 to 25 
percent of international exports of plati- 
num, and 70 to 75 percent of palladium, 
with reserves adequate to maintain current 
production for many years with increased 
exports. 


The most important Soviet platinum de- 
posits are the Norilsk (Talnakh) sulfide 
ores, with up to 11 grams per ton plati- 
num-group metals, Severonikel and Pech- 
enganikel combines in the Kola Peninsula, 
and some placer deposits in the Urals. Vir- 
tually all platinum and platinum-group 
metals were produced as byproducts, about 
75 percent coming from Norilsk. The So- 
viet Union is steadily expanding produc- 
tion of platinum-group metals with 1970 
output estimated to be about 50 percent 
higher than in 1965. 


In 1970, construction was in progress at 
the Talnakh mining combine; the Mayak 
mine was approaching planned capacity; 
the Komsomol'skiy mine was being devel- 
oped, with the first stage planned to start 
up in 1971; a third mine, Oktyabr'skiy, 
began development in 1969, with the first 
stage scheduled for completion in 1974; 
and planning proceeded on the Skalistyy 
and Glubokiy mines. In the Kola Penin- 
sula, the second stage of the Zhdanovskiy 
concentration plant of the Severonikel 
combine was in progress, and construction 
of the new crushing plant of the Pechen- 
ganikel complex neared completion, but in 
1970 the Severonikel and Pechenganikel 
combines were depending on ore and con- 
centrates from Norilsk. In summer, the 
port of Murmansk continued handling 
Norilsk ore for these combines, some 
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200,000 tons of ore passing through during 
the navigation season. 

Silver.CIn 1970 almost all silver was 
produced as a byproduct of nonferrous 
metals, with production mainly centered in 
the Soviet Far East, East Siberia, the Urals, 
Kazakhstan, and Armenia. During the year, 
14 gold treatment plants extracted silver 
and the Norilsk complex and some of the 
Kola copper-nickel enterprises also pro- 
duced silver. 

Silver production from lead and zinc 
concentrates apparently increased at most 
mines during the year. The Sikhali ore 
combine in Maritime Kray, one of the 
largest silver producers fulfilled 1970 
planned output. The Achisay lead-barite 
complex in Kazakhstan mined 15,000 to 
20,000 tons per day of ore in 1970, one ton 
of concentrates from this complex’s Kentau 
concentrator containing about 500 grams of 
silver. Metallurgical recovery of silver was 
16 to 50 percent from complex ores with 6 
to 16 grams per ton of Ag. 

Tin.—Production of tin, amounting to 
an estimated 37,000 tons, was inadequate 
to meet internal demand, and about 20 
percent of the requirements were imported 
in 1970. The 1966-70 plan envisaged an 
increase of 60 percent in Soviet tin output, 
indicating a probable planned level of 
around 48,000 tons. In June the Soviet 
trade agency, Raznoimport, signed a f 3.3 
million contract with Bolivian mining in- 
terests for the purchase of 800 tons of tin 
and 2,400 tons of tin concentrate in 1970, 
and a possible further £ i5 million worth 
of Bolivian tin for delivery in 1971. Under 
this contract, the U.S.S.R. was to help with 
scientific and technical cooperation in im- 
proving Bolivia’s tin industry. The Soviet 
Union was negotiating with Indonesia re- 
garding the possibility of setting up a tin 
processing plant in that country. 

U.S.S.R. tin development was concen- 
trated in Maritime Kray, Magadan Oblast', 
Khabarovsk Kray, Yakutia, and Transbay- 
kal. The Maritime Kray continued to be 
the main center of tin production in the 
country in 1970. Three known tin refiner- 
ies were operating during the year: the 
Novosibirsk, Ryazan’, and the Podol'sk 
(near Moscow) . Concentrates from Siberia 
and the Soviet Far East were shipped to 
Novosibirsk. 

Expansion of the Khrustal’nyy mining 
and concentrating combine continued in 
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Maritime Kray, Solnechnyy in Khabarovsk 
Kray, and the Sherlovskiy in the Transbay- 
kal area. Construction of the Deputatskiy 
tin mining combine in Yakut A.S.S.R. was 
started, completion is planned by 1975. 
Tin output in Magadan Oblast’s is ex- 
pected to be 10.5 percent higher in 1975 
than in 1970. The Ministry of Geology car- 
ried out intensive exploration programs 
and new small deposits were reported. 

Titanium.—With an estimated 12,000 
tons, the U.S.S.R. was the world's second 
largest producer of titanium in 1970. The 
Soviet titanium industry, developed mainly 
in the last 10 years, is based principally on 
Ukrainian and Siberian ilmenite and ru- 
tile, and on titaniferous magnetites and 
ironstones located in the Central Urals, the 
Kola Peninsula, and Kareliya. During the 
1966-70 period, production of titanium in 
Kazakhstan increased by 426 percent. 

The most important sources of ilmenite 
are newly discovered placer deposits on 
two right-bank tributaries of the Dnieper 
River in the Ukraine. Major producers 
continued to be the Samotkanskoye zircon- 
ium-titanium alluvial deposit and the Vol- 
chanskoye titanium deposit in Dneprope- 
trovsk Oblast’; the Irshanskoye, 
Streminogorskoye, and Zelenogorskoye tita- 
nium deposits in Zhitomirskoya Oblast’; 
and the Tarasovskoye deposit in Kievskaya 
Oblast’. Two combines, the Irshanskiy 
mining and beneficiation combine, where 
dredges are used for ilmenite extrac- 
tion, and the Verskhnedneprovskiy combine, 
the main raw material supplier for the So- 
viet titanium industry, operate these de- 
posits. The Nos. 3 and 4 concentrators in 
Irshansk and a plant for producing tita- 
nium dioxide in the Crimea were under 
construction during the year. 

Tungsten.—Estimated production of 
tungsten in concentrate increased by 3 per- 
cent in 1970, with the North Caucasus, 
Transbaykal, Soviet Far East, Central Asia, 
and Kazakhstan remaining the principal 
producing centers. 

The sixth section of the Tyrny-Auz 
tungsten and molybdenum combine in Ka- 
bardin A. S.S. R. (North Caucasus) was 
being built, and the Vostochnyy open pit 
of this combine was also being developed 
during the year, where the deposit aver- 
ages up to 1.3 percent WOs. The Nal'chik 
hydrometallurgical plant in  Kabardin 
A.S.S.R., based on Tyrny-Auz ores, produced 
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1.5 percent more tungsten than in 1969. 
Output of tungsten concentrate rose by 
about 4 percent at the Dzhidinskiy tung- 
sten and molybdenum combine in Bur- 
yat A.SS.R., following installation of new 
equipment in 1969; a second beneficiation 
plant is planned there. 

The first stage of the Vostok combine in 
Maritime Kray, one of the largest Soviet 
nonferrous metal enterprises, has been re- 
scheduled to start up in 1971-72. In addi- 
tion to tungsten mines, the combine will 
include a beneficiation plant. A second 
wolfram deposit has been discovered near 
Vostok in Maritime Kray. The Iultin mine 
in Magadan Oblast’ is being modernized. 
Tungsten concentrate output in Magadan 
Oblast’, by 1975, is expected to be 8.3 per- 
cent higher than in 1970. 

Vanadium.—The principal sources of 
vanadium in 1970 continued to be vana- 
dium-rich slag, coproduction with iron 
from the Kachkanar titaniferous magnetite 
deposit in the Urals, and iron ore from 
Lisakovska (0.6 percent vanadium) in Ka- 
zakhstan. Rated recovery was not, however, 
achieved because of metallurgical prob- 
lems. 

The first stage of the Kachkanar pellet 
plant, with a capacity- of 1.4 million tons 
of iron ore pellets per year, came into op- 
eration in September. This output will be 
doubled when designed capacity is reached. 
At that time, the plant will process 32 
million tons of crude ore into 5.6 million- 
tons of pellets, to be supplied to the 
nearby Novo-Tagil works. 

The Lisakovska combine in Kustanay 
Oblast’, Kazakhstan, was under construc- 
tion in 1970, and a new plant to produce 
ferrovanadium magnetite ore was also 
being built at the Serov steelworks in the 
Urals. | 

Minor Metals.—Although the U.S.S.R. 
began production of virtually all the rare 
metals during the 1959—70 period, extrac- 
tion of many of them remains low. 

The Balkhashskiy copper smelting com- 
plex in Kazakhstan first began recovering 
rhenium salts from reprocessed molybde- 
num plant products and from sulfuric acid 
plant washings in 1966, and by 1970 had 
increased output "substantially." 

The main centers of selenium and tel- 
lurium extraction continued to be the 
Norilsk and the Kola complexes, where the 
metals are recovered at the electrolytic cop- 
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per plants. Selenium is also produced at 
non-ferrous plants in Kazakhstan, the Urals, 
and Armenia. 

The bulk of tantalum and columbium 
in the U.S.S.R. is in pyrochlore (Kola Pen- 
insula, Urals) and in hatchettolite (Kola, 
Khiba, and elsewhere). Newly discovered 
deposits of low-grade tantalum-columbium 
ores in granites also contain other rare 
metals, and the growing need for tantalum 
necessitates processing ores and concentrate 
with very low tantalum content. 

Among enterprises exploiting zircon al- 
luvial deposits in 1970 were the Samotkan- 
skoye deposit in Dnepropetrovsk Oblast' in 
the Ukraine. The Verskhnedneprovskiy 
combine, brought into operation in 1969 to 
mine this deposit, increased output of zir- 
con concentrate in 1970. 

Only 40 percent of total lead tailings 
were used for rare and precious metal ex- 
traction, and no processing was carried out 
on tailings from copper smelting in 1970. 


NONMETALS 


Asbestos.—In 1970, the U.S.S.R. produced 
an estimated 1.07 million tons of six 
grades of asbestos, 11 percent more than 
in 1969. After Canada, Soviet production is 
the world's second largest, and output is 
expected to rise. Canadian equipment is 
used in large-scale expansion plans. Asbes- 
tos exports rose from 303,600 tons in 1968 
to 346,500 tons in 1969, and to an esti- 
mated 380,000 tons in 1970, with approxi- 
mately two-thirds of the tonnage going to 
Western markets—principally to France, 
Japan, and West Germany. The new 5-year 
plan foresees increases in production capac- 
ities of 600,000 tons by completion of the 
second stages of the Dzhetygara and Tu- 
vaasbest combines by 1975. 

The Uralasbest combine (Bazhenovo de- 
posit) accounts for some 73 percent of 
total chrysotile-asbestos output. The Kus- 
tanayasbest combine, exploiting the Dzhe- 
tygara deposit in Kazakhstan, which con- 
tains only medium- and low-grade asbestos, 
contributed over 24 percent (259,000 tons). 3 
The planned 400,000-ton-capacity of this 
combine, not completed in 1970, has been 
rescheduled for startup in 1971. The third 
center, the Tuvaasbest at Ak-Dovurak, pro- 
duced about 3 percent of Soviet output. 


** Stroitel’nye materialy (Construction Mate- 
rials), Moscow. No. 6, June 1971, p. 6. 
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This deposit is of the highest quality and 
has the longest fibre in known Soviet re- 
serves. The second stage of this combine 
was also rescheduled for completion in 1971. 
Anthophyllite and other nonchrysotile 
varieties of asbestos have been mined at 
the small Sysertsk deposit and elsewhere. 
Construction of the first stage of the 
Kiembay asbestos combine in Orenburg 
Oblast' continued. The survey of the Mo- 
lodezhnoye and Il'chirsk chrysotile asbestos 
deposits in Buryat A.S.S.R. were reported 
to have been completed, and their future 
development has been planned. 
Barite.—About two-thirds of the Soviet 
barite needs were produced domestically, 
the remainder imported. The main center 
continued to be the Georgian S.S.R., which 
produced 70 percent of the total output. 
New barite deposits were found in Geor- 
gia, and construction of a 45,000-ton-per- 
year mining and concentrating combine 
was started in Khaishi in Svanetia in 1970. 
Cement.—Cement output was 95.2 mil- 
lion tons, or 6 percent, higher in 1969. 
There were around 110 cement plants (in- 
cluding 83 plants under the Ministry of 
Construction Materials) in operation in 
1970. Production is slated to rise to 122 to 
127 million tons of cement in 1975. It is 
estimated, however, that production in 
1975 will probably not be more than 120 
million tons. The 1966-70 plan scheduled 
Soviet cement output to rise to a planned 
level of 100 to 105 million tons by 1970, 
but actual output was 5 to 10 percent less. 
Poor quality of cement produced has re- 
mained virtually unchanged in the past 
few years. Sand and gravel, and other ag- 
gregates did not go through all the neces- 
sary stages of preparation. As a result, 
much of the cement was wasted. There- 
fore, the production figures for cement 
must be corrected for uneconomic use. 
Diamond.—Soviet diamond mining con- 
tinued to expand in 1970, with output 
mainly centered in Yakut A.S.S.R. Produc- 
tion was estimated very roughly at 6.25 
million carats of industrial diamonds and 
1.60 million carats of gem stones, mainly 
from the Mirnyy, Aykhal, Udachnaya, and 
Irelyakh deposits. Seven  beneficiation 
plants were in operation during the year. 
The second section of the No. 8 concentra- 
tor at the Aykhal open pit and the No. 11 
plant at the Udachnaya open pit were re- 
scheduled to start up in 1971. 
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Output is 80 percent industrial stones 
and 20 percent gems. Sales of cut dia- 
monds, mainly from Yakut, have risen 
steadily, and substantial increases in ex- 
ports to Western countries are expected to 
start in 1975. 

Small quantities of gem and industrial 
stones were produced from the Vishera 
River region in Perm Oblast’, western 
Urals, where four dredges, and two separa- 
tion plants were operated at two placer 
deposits in 1970. The large Smolensk dia- 
mond processing plant, opened in 1965, 
was being expanded, and a second plant in 
Kiev was scheduled to start up in 1971-72. 

Production of synthetic diamond and of 
instruments utilizing these diamonds were 
centered in Yerevan, Kiev, and Moscow. 
Two new varieties of synthetic diamonds 
were manufactured at the superhard mate- 
rials experimental institute in Kiev. For 
the first time in Central Asia, the Tash- 
kent abrasive combine began the manufac- 
ture of artificial diamonds in December. 

Fertilizer Materials.—Fertilizer produc- 
tion totaled 13.1 million tons in 
100-percent nutrient content or 55.4 mil- 
lion tons in bulk fertilizer content 35 in 
1970 but was well behind the original tar- 
get of 65 million tons bulk content set by 
the 5-year plan. Nevertheless, compared 
with 1969 output, manufactured fertilizer 
production in 1970 increased 20.6 percent. 
This increase was obtained mainly through 
the commissioning of new capacities. In 
1970 capacities (new construction and ex- 
pansion or renovation of existing facilities) 
for 9.8 million tons of fertilizers per year 
were added, including those at the Novgo- 
rodskiy, Cherkasskiy, and Rustavskiy chem- 
ical combines; the Cherepovets nitrogen 
fertilizer plant; the Kuybyshev chemical 
plant; the first stage of Berezniki No. 2 
(annual capacity of 1.7 million tons); the 
Solikamsk (renovation and addition of 
270,000 tons); Soligorsk No. 1 (addition of 
350,000 tons); and the first stage of Soli- 
gorsk No. 3 (capacity of 1.2 million tons). 
It is planned to produce 61.3 million tons 
of mineral fertilizers in 1971 and 90 mil- 
lion tons in 1975. 

35 The active ingredients (nitrogen, phospho- 
rous, and potash) are expressed in terms of So- 
viet standard units which are not the same as 
those used in the United States. Nitrogen is ex- 
pressed as ammonium sulfate, 20.5 percent N; 
phosphate is expressed as 18.7 percent P2Os; pot- 
ash is expressed as 41.6 percent K2O; and ground 


rock phosphate (phosphatic flour) is expressed as 
19 percent P20s. 
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There was a significant increase in ex- 
ports of mineral fertilizers from the 
U.S.S.R. in 1970. Exports of phosphorous 
fertilizers, including superphosphate and 
apatite concentrate totaled 6.3 million tons, 
about 3.3 percent more than in 1969. Ex- 
ports of potassic salts (41.6 percent K20 
equivalent) increased from 1.7 million tons 
in 1969 to 3.1 million tons in 1970 (more 
than two-thirds went to Communist coun- 
tries). Exports of nitrogen fertilizers to- 
taled 958,400 tons in 1969 and 1,048,700 
tons in 1970. However, despite the substan- 
tial production and large exports, fertiliz- 
ers were in short supply, and the quantity 
of mineral fertilizers produced did not 
meet domestic consumer demands. In 1970, 
the average percentage of nutrients in So- 
viet fertilizers was below 30 percent, con- 
siderably less than in the United States 
and Western Europe. A high percentage of 
superphosphate was not granulated and 
great difficulties were experienced in com- 
missioning some new projects. 

Over 97 percent of the fertilizers were 
shipped by railroad, mostly in bulk, causing 
loading losses, moisture penetration, and 
difficulties in loading and unloading. Un- 
loading took place at almost 4,000 railroad 
stations with the help of manual labor. As 
a result, about 5 million tons (about 10 
percent of the total shipped) of fertilizers 
were lost in 1970.36 

The Soviet Union has agreed to loan the 
United Arab Republic /25 million to 
finance the construction of a 40,000-ton- 
per-year plant to produce elemental phos- 
phorous from locally mined phosphate 
rock. 

Phosphate.—Output of phosphate rock 
totaled 46.2 million tons in 1970, including 
27.2 million tons of apatite (17.5 percent 
P205) and estimated 19 million tons of 
sedimentary rock (13 percent P205). The 
main centers of crude phosphate rock pro- 
duction were the “Apatit” combine on the 
Kola Peninsula, which produced about 
three-quarters of all raw materials for the- 
production of phosphate fertilizers, and 
the phosphate deposits of Karatau in Ka- 
zakhstan, Kingisepp in Leningrad Oblast’, 
Egor’evsk and Lopatino in Moscow Oblast’, 
Upper Kama in the Urals, and elsewhere. 

The apatite-nepheline deposits of the 
Khibiny in the Kola Peninsula comprised 
the Soviet's largest single phosphate source. 
Mined ore, averaging 17 to 18 percent P205 
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was concentrated up to 39.4 percent P205 
with 92-percent recovery. During the 
1966-70 period, some 10.5 million tons of 
apatite ore and 3.4 million tons of apatite 
concentrate production capacity was 
brought on stream at the "Apatit" com- 
bine. The two beneficiation plants had a 
combined annual capacity of 11.3 million 
tons, while the four mines had an annual 
capacity of 27 million tons of crude ore in 
1970. Opencast mining was used to recover 
some 60 percent of the ore. The T'sen- 
tral’nyy open pit (capacity of 12 million 
tons produced over 40 percent of the 
total ore recovered at the combine. Pro- 
duction of 14.5 million tons of concentrate 
is planned for 1975. During the period up 
to 1975, new capacities of 6.5 million tons 
of ore and 3.2 million tons of apatite con- 
centrate are to be commissioned. It is 
planned to develop a new underground 
mine at Koavshinsk deposit and Saamskiy 
open pit by 1975. Apatite deposits esti- 
mated at nearly 900 million tons were re- 
ported near Ulan-Ude in Buryat A.SS.R., 
close to the Trans-Siberian railway, and a 
combine is to be built there. 

Four open pits at the Akasy deposit and 
two open pits at the Dzhantas deposit and 
the Molodezhoye underground mine at the 
Chulaktau deposit, with a total capacity of 
around 4.5 million tons of crude ore, were 
in operation in Karatau in 1970. The ore, 
containing up to 26 percent P205 was con- 
centrated up to 28.5 percent P2Os but, be- 
cause of poor technology, only 35 to 40 
percent of the planned capacity was 
achieved in 1970. The renovation of the 
recently constructed crushing and grinding 
mill began in 1968 and the first stage, with 
an annual capacity of 2.2 million tons of 
ore (650,000 tons of phosphatic flour) , was 
put into operation in December. 

Potassium.—The U.S.S.R. is one of the 
world's leading nations in potassium re- 
serves, fertilizer output, and exports of 
potash salts. Estimated 1970 output of pot- 
ash was 4.45 million tons, 37 percent 
higher than in 1969 and expansion contin- 
ues. Under the original 5-year plan 
(1960-70) for mineral fertilizers, a target 
of 5.2 million tons K3O equivalent was 
projected for 1970. But actual levels of 
output were considerably below those indi- 


36 Material'no-tekhnicheskoye snabzheniye (Ma- 
terial and Technical Supply), Moscow. No. 4, 
April 1971, p. 62. 
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cated in the 5-year plan for the fertilizer 
industry. 

The four major potash producing areas 
are Solikamsk and Berezniki on the west- 
ern side of the central Urals; Soligorsk in 
Belorussia; and Stebnikov and Kalush in 
West Ukraine. The following eight com- 
bines were in operation in 1970: Soli- 
kamsk; Berezniki No. ] and the first stage 
of No. 2; Soligorsk Nos. 1 and 2 and the 
first stage of No. 3; and the first stage of 
Novo-Stebnikov and Kalush combines. The 
second stages of Berezniki No. 2, Soligorsk 
No. 3, and Novo-Stebnikov were scheduled 
to begin operation in 1971. Construction is 
planned for four more combines in 
1971-75. Some of the plants have operated 
over long periods of time with lower ca- 
pacities than originally planned. On July 
l, 1970, planned capacity of the Kalush 
combine reached only 53.2 percent.37 
- Nitrogen.—Estimated nitrogen produc- 
tion was 26 million tons in 1970, 4 mil- 
lion tons more than in 1969. The bulk of 
the production was in the form of ammon- 
ium sulfate and ammonium nitrate fertiliz- 
ers, although production of urea and liq- 
uid fertilizers has increased. Plants 
supplied by Western firms to Mashimport 
have started up at Nevinomysk and else- 
where, and three Japanese ammonia plants 
are to be built at Novogorod, Novomos- 
kovsk, and Severodonetsk. Under the 5-year 
plan for the years 1966-70, 28 million tons 
of nitrogen fertilizers were to be produced 
in 1970. 

Fluorspar.—Soviet output remained in- 
sufficient to meet domestic demand despite 
large reserves and development of new 
mines and facilities; imports of high-grade 
fluorspar continued. Primorskiy Kray, 
Chita Oblast’, and Buryat A.S.S.R. were 
the main production areas in 1970. A con- 
centrating mill at the Kalanguev mines in 
Chita Oblast’, put into operation in 1969 
with annual capacity of 20,000 tons, did 
not reach planned capacity in 1970. 

Graphite.—The Zavalovskiy graphite 
combine in Kirovgrad Oblast', in the 
Ukraine, produced over 130,000 tons in the 
1966-70 period. The foremost graphite 
producer in the U.S.S.R., this combine ex- 
ceeded its 5-year production quota. 

Mica.—Almost three-quarters of all mus- 
covite mica production continued to come 
from the Mamsko-Chuyskiy region of Ir- 
kutsk Oblast'. The Mamsko-Chuyskiy mica 
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exploration division of the Irkutsk geologi- 
cal administration employed about 2,000 
persons.38 Mica was also mined in Yakutsk 
A.S.S.R., in the Karelo-Murmanskiy region 
and elsewhere. Targets for 1966-70 were 
exceeded by the Irkutsk, Filinsk, and Kir- 
eyevsk mica plants. Strategic-grade mica 
continued to be imported from India for 
special industrial demands. 

Salt.—The Donets Basin accounted for 
over 40 percent of the Soviet salt output 
in 1970. What is reported to be the 
world's largest salt mine started up near 
Artemovsk in the Donets Basin in 1970, 
with an output of over 7,000 tons of com- 
mon salt per day mined from depths of 
150 to 300 meters. 

Sulfur.—The principal producers of na- 
tive sulfur continued to be Rozdol (West 
Ukraine) and Gaurdak in Central Asia, 
which together produced the bulk of the 
country's requirements. New capacity is 
planned for the Gaurdak sulfur combine, 
which in 1974 is to increase output by 
100,000 tons per year. Output of sulfur at 
this combine is to double during the 
1971-75 period. Other deposits are at 
Shorsu and Changyrtash (Central Asia) 
and at Alekseyevsk, Vodninsk, and else- 
where in the Volga region. Some 30 per- 
cent of the Soviet sulfur was produced as a 
byproduct. A pilot installation using the 
Frasch process was put into operation at 
the Yavorov combine during the year. 

Sulfuric acid production began at the 
Kirovabad aluminum plant in Azerbayd- 
zhan, at the Korotchenko coke products 
plant in Krivoy Rog, and at the Rovno ni- 
trogen fertilizer plant. 

A sulfur production shop at the Rozdol 
combine, which was put into operation in 
1969, attained less than 10 percent of the 
planned capacity in 1970.39 


MINERAL FUELS 


Production of primary energy derived 
from fossil fuels, fuelwood, hydroelectric, 
and nuclear generation rose from 699.1 
million tons in standard fuel (coal) equiv- 
alent in 1960 to an estimated 1,264 million 


37 Ekonomika Sovetskoy Ukrainy (Economics of 


Soviet Ukraine), Kiev, in Russian. No. 7, July 
1970, pp. 21-29. 

33 Razvedka i okhrana nedr (Exploration and 
Conservation of Natural Resources). Moscow, No. 
4, April 1971, pp. 9-12. 

38 Stroitel'haya gazeta (Construction Gazette), 
Moscow. Jan. 24, 1971, p 2. 


798 


tons in 1970, showing a compound annual 
growth rate of 6.2 percent. The production 
of petroleum during the same period in- 
creased at an average annual rate of 9.1 
percent as output, in terms of standard 
fuel, rose from 211.4 million metric tons to 
504.8 million tons in 1970, while natural 
gas production expanded at a compound 
annual rate of 15.9 percent as its contribu- 
tion to the total Soviet energy output, 
again in terms of standard fuel, surged 
from 54.4 million tons in 1960 to 238 mil- 
lion tons in 1970. The share of petroleum 
and natural gas in the total Soviet primary 
energy production rose from 38 percent in 
1960 to 59 percent in 1970, while the share 
of coal (anthracite, bituminous, and lig- 
nite) declined from 53.3 percent to 35.5 
percent in the same period. The contribu- 
tion of fuel peat and oil shale decreased 
from 3.6 percent in 1960 to about 2 per- 
cent in 1970. 

Despite a continued, established trend 
towards increasing the share of natural gas 
and petroleum in the Soviet energy econ- 
omy while the share of coal declines, coal 
is still the major source of energy con- 
sumed in the U.S.S.R. and is expected to 
retain its primacy in the Soviet energy 
consumption for years to come. 

The growth in the share of petroleum 
and natural gas in the national energy sup- 
ply resulted in a reduction in the overall 
average fuel costs. Energy production costs, 
in terms of standard fuel, averaged 6.28 
rubles in 1968 as compared with 10.25 ru- 
bles in 1955. The comparative costs of one 
ton of standard fuel in the Ukraine in 
1968 was reported as follows: natural gas, 
1.26 rubles; crude oil, 3.34 rubles; and 
coal, 16.2 rubles.40 

In spite of the expansion of the primary 
energy industry during recent years, output 
has not kept up with the demands of the 
Soviet economy, particularly in the Euro- 
pean part of the U.S.S.R. where three- 
fourths of all power and fuel were con- 
sumed in 1970. 

The output of fuel and energy in the 
U.S.S.R. in 1975 is placed at 1,585 million 
tons of standard fuel. By 1980, Soviet pri- 
mary energy production is to rise to 1,900 
million tons. Compared with 1970 output, 
the 1980 production of gas is to rise by 85 
percent, oil by 70 percent, coal by 15 per- 
cent, hydroelectric power by 77 percent, 
and nuclear power by 350 percent. By that 
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time, nuclear power will be just about 
ready to come into its own. The 1980 out- 
look is for an extension of the 1975 pro- 
grams with some concessions to light in- 
dustry. Published information on Soviet 
investment policies, improvements in tech- 
nology, and planned allocation of necessary 
manpower resources substantiate the pro- 
jected growth rates. 

In 1980, the share of petroleum and nat- 
ural gas in the total energy production is 
to be about 68 percent, 27 percent is to be 
in the form of coal, and 5 percent is to be 
from all other sources. 

Whereas there is a general agreement on 
the approximate level of future energy 
output among Soviet fuel specialists, opin- 
ions vary somewhat on the pattern of en- 
ergy consumption. Clearly there will be a 
trend toward greater use of oil. It is ex- 
pected, however, that the U.S.S.R. will 
make great efforts to substitute coal and 
natural gas for petroleum in order to 
make petroleum available for export. The 
Soviet Union, therefore, will still consume 
considerably less oil per capita than West- 
ern European countries. 

Total consumption of all types of pri- 
mary energy in the U.S.S.R. is to be equiv- 
alent to about 1,650 million tons of 
standard fuel in 1980, almost 1.5 times the 
1970 consumption. 

According to published long-term trade 
agreements between the Soviet Union and 
satellites and between the Soviet bloc 
countries and West European countries 
and Japan, and trade objectives announced 
in the various Communist 5-year plans 
(usually 1971-75), it has been estimated 
that fuel exports from the Soviet Union to 
the free world would be about 108 million 
tons of standard fuel in 1975 and 130 mil- 
lion tons in 1980. 

Total primary energy balance of the 
U.S.S.R. for 1970 and estimates for 1975 
and 1980 are shown in table 6. 

Despite expansion of the Soviet primary 
energy production during recent years, the 
fuel and energy supply in the U.S.S.R. has 
not kept up with the demand of the So- 
viet economy which has experienced 
chronic energy shortages, particularly in 
the European part of the U.S.S.R. The So- 
viet economy sustains immense losses each 


40 Neftyanaya i gazovaya promyshlennost (Oil 
and Gas Industry), Moscow. No. 2, March-April 
1970, pp. 8-12. 
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year as a result of insufficient output and 
underutilization of energy. For example, 
an estimated 50,000 tons of coal per year 
alone, consisting mainly of “fines”, have 
been reported lost through the cracks of 
railway cars on the 1,000-kilometer route 
between Karaganda and Magnitogorsk.41 In 
many sectors of the Soviet economy more 
electric power and fuels are consumed per 
unit of product, than is required with 
modern technology.42 

The Soviet Union's reported energy con- 
sumption per capita approaches that of 
Western Europe, although there is still a 
significant difference in the standard of liv- 
ing. One reason for the appar^nt difference 
is that the Soviet growth is measured in 
terms of energy "produced", not in terms 
of energy usefully consumed. In addition, 
fuel shortages often bring with them the 
production of substandard fuels, which are 
often marketed as standard quality fuels. 

Coal.—In 1970 the U.S.S.R. produced 624 
million tons of run-of-mine bituminous 
coal, anthracite, and lignite (or an esti- 
mated 357 million tons of "clean" coal), 
placing it second among world coal produc- 
ers. This was 16.2 million tons (or 2.7 per- 
cent) more than was produced in 1969, 
but 41 to 51 million tons below the origi- 
nal plan of 665 to 675 million tons, and 
production has not met any targets from 
1959 to 1970 which were revised down 
when they proved to be over optimistic. 
Of the total output, coking coal accounted 
for 165 million tons, or 2 percent more 
than in 1969. Despite a sharp growth in 
oil and gas production, coal still accounted 
for about 39 percent of the Soviet energy 
consumption in 1970. Ten major and nu- 
merous minor coalfields produced an esti- 
mated 474 million tons of run-of-mine 
hard coal (395 million tons of bituminous 
and 79 million tons of anthracite) and 150 
million tons of brown coal or lignite. 
About 26.7 percent of the total output was 
surface-mined. The Donets, Kuznetsk, Kar- 
aganda, and Pechora coal basins produced 
over four-fifths of the total coal output in 
terms of calorific value and about 97 per- 
cent of the coking coal in the Soviet 
Union. The coal industry employed about 
2.2 million men and women, including 1.2 
million “production workers", 61,500 uni- 
versity graduate engineers, and 141,000 
graduate technicians. 

In 1970, there were about 1,000 under- 
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ground coal mines (under the Ministry of 
Coal Industry) with an average annual ca- 
pacity of some 460,000 tons (from 200,000 
to 1,800,000 tons) and 69 open pits with 
average annual output of some 2.2 million 
tons of run-of-mine coal in operation. The 
average ash content of all marketable coal 
increased from 19.4 percent in 1965 to 19.7 
percent in 1970. In some lower-grade home 
heating fuel, however, the ash content was 
as high as 45 percent. The calorific value 
of coal shipped averaged a little more 
than 5,000 kilocalories per kilogram (9,300 
Btu per pound). The throughput of the 
Soviet Union’s 173 preparation plants was 
285 million tons of run-of-mine coal (175 
million tons of clean coal), which repre- 
sented about 46 percent of the total coal 
production. 

The average working thickness of the 
coal seams, according to 1970 data, was 
1.32 meters. The maximum depth at which 
underground coal production was carried 
out reached 1,100 meters in 1970, while 
the average depth was about 350 meters. 
Distribution of coal production by mining 
methods was as follows: longwall, 85 per- 
cent; slicing, 8 percent; shield, 3.2 percent; 
room and pillar, 1.7 percent; and others, 
2.1 percent. In 1970, the average long- 
wall length was 117 meters with an aver- 
age advance of about 36 meters per 
month. The average capacity of each min- 
ing section (longwall) was 331 tons of raw 
coal per day (4 shifts) in 1970. The num- 
ber of legally prescribed working hours per 
week was 41 on the surface and 36 under- 
ground. 

In 1970, more than one-third of the coal 
mines and open pits did not meet 
production quotas and over one-quarter of 
the coal industry enterprises did not ob- 
tain the planned capacities.43 

According to Soviet sources, mining con- 
ditions with respect to dust suppression, 
drinking water, lighting, and underground 
transportation of miners were poor. 

The 1971-75 5 year plan calls for pro- 
duction to rise to 685 to 695 million tons 
of run-of-mine coal by 1975 from 633 mil- 
lion tons of raw coal in 1971. Reports of 
persistent and chronic labor shortages indi- 


*1 Sotsialisticheskaya industria (Socialist Indus- 
try), Moscow. Dec. 16, 1970. 

42 Voprosy ekonomiki (Problems of Economics), 
Moscow. No. 12, 1970, pp. 27-38. 

9$ Ekonomicheskaya gazeta (Economic Gazette), 
Moscow. No. 26, June 1971, p 14. 
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cate that coal production will probably fall 
slightly short of planned targets. Estimated 
levels for 1975 and 1980, therefore, may be 
670 million tons of raw coal (383 million 
tons clean coal) and 720 million tons of 
run-of-mine coal (412 million tons clean), 
respectively. 

Over the next 10 years, the priority has 
been given to coal development in the 
Asian part of the country (chiefly in the 
Kuznetsk Basin) where planned coal pro- 
duction is to reach 228 million tons of 
run-of-mine coal in 1975 and 300 million 
tons in 1980. The largest surface mining 
development is to take place in the 
Kansk-Achinsk Basin and the Itat' deposit 
in Siberia, and the Ekibastuz and Mayku- 
ben deposits. in Kazakhstan. In the Euro- 
pean part of the U.S.S.R., most of the new 
coal production is to come from the Do- 
nets coal basin. The output of coal for 
coking will increase substantial in the 
Kuznetsk and Karaganda basins. 

Reserves.—According to Soviet estimates, 
minable coal reserves (bituminous, anthra- 
cite, and lignite) categorized as proved, 
probable, and possible were 523.7 billion 
tons on January 1, 1968,44 a sufficient sup- 
ply for the foreseeable future at the pres- 
ent production levels, assuming 50 percent 
recovery. Estimated proved coal reserves 
were around 30 billion tons in the coun- 
trys .known deposits located in 25 coal- 
fields, eight large coal-bearing areas, and 
more than 650 individual deposits. The 
oldest and largest region in the U.S.S.R. is 
the Donets Basin in the south, which con- 
tains more than a quarter of the total na- 
tional coal reserves. The Kuznetsk coalfield 
in Siberia was the second largest, with 
about 20 percent, followed by the Kansk- 
Achinsk coal field. Significant coal reserves 
are located also in the Karaganda, Pe- 
chora, and other coal basins of the 
U.S.S.R. 

New Capacities.—The annual capacity of 
coal mines and open pits was increased by 
28.8 million tons of raw coal in 1970. The 
more important enterprises put into opera- 
tion included the first stage of the No. 5—6 
Irtysh open pit (with an annual capacity 
of 5 million tons of raw coal) in Pavlodar 
Oblast’ in Kazakhstan, the Kharanorskiy 
open pit in Chita Oblast’, the Morozovskiy 
open pit in Kirovgrad Oblast’ in Ukraine, 
the Zapadno-Donbass No. 3 underground 
mine in Dnepropetrovsk Oblast’, and the 
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Samsonovskaya hydraulic underground 
mine in Voroshilovgrad Oblast’ in the 
Ukraine. At many mines construction 
schedules were double the planned build- 
ing period.45 

Some 111 mines and open pits with a 
total annual capacity of 92.3 million tons 
of raw coal were built or renovated in the 
U.S.S.R. during the 1966-70 5-year plan 
period, and production capacities of prepa- 
ration plants increased by 41.5 million 
tons. Capital investment on development 
of production capacity for the 1966-70 pe- 
riod was about 8 billion rubles.:6 The 
1971-75 plan foresees commissioning of 
coal mines and open pits with a total 
annual capacity of 140 million tons of raw 
coal. 47 

Production Centers. Production of raw 
coal at major coal basins in 1970, in mil- 
lion metric tons, follows: 


Basin Total Coking 
coal coal 
Donetns?s? e 216.1 84.3 
Kuznetsk.................- 110.5 46.9 
Karaganda................- 38.4 17.0 
Pechora______.......__---- 21.5 12.7 


The Donets, Kuznetsk, Karaganda, and 
Pechora coal basins produced over four- 
fifths of the total coal output in terms of 
calorific value and about 97 percent of the 
coking coal in the Soviet Union. 

Mechanization and  Productivity.—The 
expansion of the Soviet coal industry was 
largely due to growing inputs of labor and 
capital rather than to advancing technol- 
ogy. Manual labor was used extensively in 
roof support, conveyor transfer, and sur- 
face operations with the result that overall 
productivity was low and machines and 
equipment were underutilized. 

Power supports were used in 581 (of a 
total 4,101) longwalls in 1970. Only about 
250 longwall faces were equipped with 
walking hydraulic face supports. In many 
faces equipped with wide-web cutter-load- 
ers and cutters, large amounts of coal were 
being extracted by blasting. The produc- 
tivity of narrow-web combines was 2 to 3 
times below established norms. About 70 


“4 Economic Commission for Europe, Coal Com- 
uad VAB/SYMP/COAL/A-10, May 20, 1969, 


45 Shakhtnoye stroitel’stvo (Mine Development), 
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percent of the mining machinery and 
equipment is under repair or inoperative. 
The low degree of utilization of machinery 
resulted from defects in construction and a 
lack of sufficient repair shops and spare 
parts. The production of mining equip- 
ment has grown substantially but the 
technical standards and the quality of ma- 
chinery and equipment produced “do not 
always answer modern requirements." 48 
Frequently plants preferred to manufacture 
old models rather than to undertake new 
technology.4? 

In 1970 average monthly (25.4 shifts) of- 
ficial productivity of the Soviet coal miners 
was 58.5 tons; 45.8 tons in underground 
mining and 289.1 tons in open pits. But 
these data are misleading because actual 
productivity was about two times less than 
officially reported. According to the maga- 
zine "Coal",5? monthly productivity of the 
workers at one of the best Soviet open pits 
in the Kuznetsk Basin —Krasnobrodskiy 
open pit—was only 165.4 tons of raw coal 
in 1969. 

Preparation.—Preparation of coal for the 
market was normally restricted to coking 
coals and fuel for export. The shortage of 
coal and beneficiation facilities forced So- 
viet planners to direct all efforts toward 
the improvement of quantity rather than 
quality. 

During the year, 173 preparation plants 
employing some 60,000 workers processed 
281.1 million tons of run-of-mine coal, or 
45 percent of the total (including 149.9 
million tons of coking coal), and produced 
170.8 million tons of clean coal including 
107.8 million tons of coking coal. The ash 
content of shipped coals has been rising 
and increased to 19.7 percent in 1970. Dur- 
ing the 1966-70 period, many new prepa- 
ration plants were put into operation in 
spite of numerous imperfections and insuf- 
ficient equipment. Labor productivity. and 
use of capacity were below planned levels 
and a large number of personnel was occu- 
pied in repair and auxilliary operations. 

Consumption.—Diverse sources reported 
that in 1970, 220 million tons of run-of- 
mine coal were consumed in thermoelec- 
tric powerplants; 170 million tons of raw 
coal were used to produce coke; 24.5 mil- 
lion tons of prepared coal were exported; 
and the balance was ostensibly used for in- 
dustria] and household heating. The most 
promising markets where coal consumption 
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is expected to expand are in metallurgy, 
retail deliveries, and electric power stations 
in particular. By 1980, coal consumption 
by electric power plants is expected to in- 
crease to about twice the 1970 level. The 
share of coal in electric power generation 
is expected to fall from 55 percent in 1970 
to about 52 percent in 1980. 

Exports.—In 1969, 27.3 million tons of 
coal and coke were exported from the So- 
viet Union mainly from the Donets and 
Kuznetsk Basins. Nearly 36 percent, or 9.8 
million tons of coal and about 1 million 
tons of coke, was shipped to non-Commu- 
nist countries. The coal exported to the 
Western countries consisted of high-quality 
coking coals and anthracite, chiefly from 
the Donets Basin. 

Among the major Western markets for 
Soviet coal, Japan ranks first, with 32 per- 
cent of the total exports to the West. Italy 
ranked second with more than 21 percent; 
followed by France, with 14 percent; and 
Austria, with 8 percent of the total Soviet 
coal exports to Western countries. Coal ex- 
ports to Yugoslavia in 1969 amounted to 
1.1 million tons. 

Soviet export coals compare favorably 
with European and U.S. coals moving in 
international trade. Exports of coals from 
the Donets Basin, however, are comprised 
of bituminous (67 percent) and anthracite 
(33 percent) , and have a reported value of 
about $18 per ton, f.o.b. mine.51 The high 
priority placed on exports which must 
meet high international competitive price 
and quality standards make Soviet coal ex- 
ports successful only at supported prices. 
Kuznetsk Basin coals, which are also ex- 
ported, are likewise high-quality coals, but 
production costs are significantly lower 
than in the Donets Basin. Because a good 
share of the production is surface-mined, 
average f.o.b. mine cost of Kuznetsk coal 
was reported at about $8 per ton.52 The 
lower production cost, however, is bur- 
dened by high rail transportation costs to 
the Far Eastern exit ports. 

Soviet exports of high-quality coal and 
coke to Western countries are likely to 
continue in the future, although the vol- 
ume exported is not expected to increase 


48 Pravda (Moscow). Mar. 19, 1968, p. 4. 
49 Izvestiya (Moscow). Mar. 19, 1968, p. 3. 
jojo end (Coal), Moscow. No. 9, September 
; P. il. 
51Pravda (Moscow). Febr. 21, 1971, p. 3. 
52 Work cited in footnote 51. 
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significantly. The potential markets for fu- 
ture coal and coke exports from the 
U.S.S.R. are mainly limited to Western Eu- 
rope, and Japan. The controlling factor in 
future exports of coal and coke does not 
seem to be Soviet supply, but rather de- 
mand by and import policies of the free 
world countries. Although energy require- 
ments of Western Europe and Japan will 
increase greatly, the relative share of coal, 
both indigenous and imported, is expected 
to continue to decline. Nonetheless, the 
market for imported coal in terms of ton- 
nage is expected to rise somewhat and the 
need for diverse sources will provide room 
for slightly larger supplies from the Soviet 
Union. The market for Soviet anthracite, a 
space heating fuel, is not particularly at- 
tractive. European governments protect 
their own coal industries by subsidies, tar- 
iffs, and non-tariff barriers and have the 
option to purchase the best quality Ameri- 
can coal at competitive prices. These fac- 
tors will tend to limit shipments, although 
greater exports are desired by the U.S.S.R. 
The overall forecast for an annual Soviet 
shipment of coal and coke to West Europe 
would be 7 million tons in 1975 and about 
the same in 1980. 

According to a 7-year long-term contract 
with Japan, the U.S.S.R. will export a 
total of 23 million tons of coal starting in 
1969. An export level of 3.5 million tons 
annually for 1975, therefore, appears to be 
a reasonable expectation. Soviet officials 
have expressed interest in developing the 
coking coalfields of Southern Yakutia in a 
joint venture with the Japanese. A long- 
term annual supply of 10 million tons of 
coking coal from Yakutia is now under 
consideration by Japanese firms. Because of 
increased trade and industrial cooperation 
between Japan and the U.S.S.R. and a 
strong Japanese desire to diversify its 
sources of supply, Japan may import as 
much as 5 million tons of coking coal an- 
nually from the Soviet Union by 1980. Ja- 
pan's future expanded needs for coking 
coal are likely to be divided among the 
United States, Canada, Australia, the So- 
viet Union, and mainland China. 


According to signed agreements, the 
U.S.S.R. was required to deliver the follow- 
ing quanitites of coal during 1966-70 to 
the following destinations: East Germany, 
31.5 million tons; Czechoslovakia, 19.0 mil- 
lion; Yugoslavia, 5.0 million; and Hungary, 
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4.6 million tons of coal. The steady flow of 
Soviet coal and coke to Communist coun- 
tries is planned to grow from an estimated 
17.5 million tons in 1970 to over 18 mil- 
lion in 1975, and to about 20 million tons 
in 1980. East Germany is the major im- 
porter of Soviet coal and coke in the 
CMEA group of countries. Soviet coal ex- 
ports to Hungary are expected to be re- 
duced after 1971. 


Imports.—Soviet imports of coal and 
coke increased from 5.4 million tons in 
1960 to 7.9 million tons in 1969. The prin- 
cipal foreign supplier of coal and coke to 
the U.SS.R. is Poland. In 1975, some 8 
million tons of coal and about 1 million 
tons of coke are expected to be imported 
by the Soviet Union, although much of 
the reported Polish exports of coal and 
coke to the U.S.S.R. is a paper transaction 
since the coal and coke moves on the So- 
viet account to other destinations. 

In 1980 some 9 million tons of coal and 
around 1 million tons of coke are likely to 
be imported by the Soviet Union from Po- 
land. 

Soviet coal and coke statistics are pre- 
sented in table 7. 

Natural Gas.—In a single decade the 
U.S.S.R.'s natural gas industry has raised 
the output of more than 170 gas and gas 
condensate fields from 59 billion cubic 
meters in 1961 to 200 billion in 1970; how- 
ever, output is below the original 5-year 
plan target of 225 to 240 billion cubic me- 
ters. Of this quantity, over 99 percent con- 
sisted of natural gas and oil associated 
gases and about 1 percent was gas from 
gasification of coal and oil shale. About 
five-sixths was produced in the European 
part of the country (eastern regions of the 
Ukraine, North Caucasus region, and Lower 
Volga region). In 1970 the Ukraine pro- 
vided over 30 percent of the total Soviet 
gas output. In 1970, natural gas accounted 
for 20 percent of the Soviet fuel produc- 
tion. Although the production of natural 
gas increased substantially during the past 
decade, the industry has not been able to 
meet a single original annual production 
goal set for it since 1956. During the past 
4 to 5 years, the rate of growth in gas ex- 
traction, despite the discovery of large gas- 
fields in West Siberia, the Komi A.S.S.R., 
Orenburg Oblast; and other regions, has 
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Table 7.—U.S.S.R.: Salient coal and coke statistics 
(Million metric tons) 
Actual Estimated 
Item — . : 
1960 1965 1970 1975 1980 
Coal: 
Domestic output: 
un-of-mine coal 117 509.6 r 577. 7 624.0 670.0 720.0 
Clean coal g 306. 0 831.0 857.0 883.0 412.0 
Imports: * 
From other Communist countries... ...... 4.7 6.7 7.3 8.0 9.0 
Exports: 
To other Communist countries wok 8.2 r 15.2 14.5 15.0 16.0 
To non-Communist countries 4.1 17.2 9.0 9.5 11. 0 
'"Potal- cuc needed aenea wu axe 12.3 22.4 23.5 24.5 27.0 
Apparent consumption: a 
Run-of-mine coal Iii. 502. 0 r 562. 0 607.8 653.5 702.0 
Gu Clean coal 222... ONDES 298.4 315.8 840.8 866.5 894.0 
oke: 
Domestic output EEEIEE S AANA s 56.2 67.5 75.4 86.0 96.0 
Imports: ? 
From other Communist countries 7 7 7 8 8 
Exports: 
To other Communist eountries 2.2 2.8 8.0 8.2 3.4 
To non- Communist countries 4 1.0 1.1 1.0 1.0 
Total. Poe tas On OOOO „ee OAKS Cw 2.6 8.8 4.1 4.2 4.4 
Apparent consumption__...0.......... 2. 54.3 64.4 72. 6 82.6 92.4 
r Revised 


1 Run-of-mine coal as repórted in Soviet sources. 


? Clean coal; estimated in accordance with Western practice and experience, 


3 None from non-Communist countries. 


Source: Production data for 1960 and 1965 taken from the National Economy of the U.S.S.R: (Moscow), 
1960 and 1965; trade data form Foreign Trade of the U.S.S.R. (Moscow), 1960 and 1965. 


declined somewhat, ‘mainly because of 2 
shortage of pipe and compressors.53 

The utilization of associated gas in- 
creased from 63 percem in 1965 to 65 per- 
cent in 1970. Up to 1971, the utilization of 
gas condensate resources was unsatisfactory. 
At the existing low temperature separation 
facilities in the field, about 40 to 70 per- 
cent of the condensate produced along 
with the gas was recovered, and the re- 
maining portion was placed into gas pipe- 
lines where much of it was lost. 

The total length of gas pipelines rose 
from 42,000 kilometers in 1966 to over 
67,000 kilometers at the end of 1970. In 
1970 the average diameter of pipe was 690 
millimeters. About 5.7 billion rubles were 
invested in the gas industry during 
1966-70. More tham 25,000 kilometérs of 
transmission gas pipelines were built as 
well as 85 compressor stations. More than 
1,500 development wells were completed. 
About 11,000 kilometers of crude and pe- 
troleum product pipelines were laid by the 
Ministry of the Gas Industry. 

At present, Ukrainian gas is used in local 
markets in the central and northern re- 


gions, which also include the cities of Mos- 
cow and Leningrad, and is exported to 
Poland, Czechoslovakia, and Austria. The 
gas from the North Caucasus is used in 
the southern and central regions of the 
European part of the U.S.S.R. Uzbekistan 
gas supplies tnàinly the Urals and local 
consumers. 

The potential for growth ín Soviet nat- 
ural gas production is excellent. All three 
main producing centers (Ukraine, mainly 
Shebelinka; North Caucasus, Krasnodarsk 
Kray and Stavropol’ Kray; and Uzbek, 
mainly Ga?li) have extensive reserves. To- 
gether, these and other centers are able to 
sustain an annual output of at least 300 
billion cubic meters. The new fields in 
Western Siberia have a large natural gas 
reserve and can provide still another 100 
billion cubic meters annually. Plans are 
for the Tyumen’ gasfields (West Siberia) 
to supply the western and northern re- 
gions of the European part of the coun- 
trys growing industrial needs and the ex- 
port market. Although some Tyumen' gas 


53 Pravda (Moscow). May 23, 1969, p. 2. 
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may be exported directly, by 1980 most So- 
viet gas exports will come from the 
Ukraine, which is expected to have some 
"surplus" as Tyumen' gas comes into the 
northern markets. 

The 1971—75 5-year plan foresees an an- 
nual output of 300 to 320 billion cubic 
meters by 1975. In 1971, natural gas pro- 
duction is planned to rise to 211 billion 
cubic meters, and the output of liquefied 
gases is expected to rise to 5 million tons. 
Extractions of condensate is slated to be 
about 6 million tons, or more than 2 mil- 
lion tons over the 1969 output. Gas pro- 
duction may fall slightly short of targets 
because of the shortage of pipes, compres- 
sors, and labor. Some estimates place natu- 
ral gas production in 1975 and 1980 at 280 
billion cubic meters and 370 billion cubic 
meters, respectively. 

Exploration and Reserves—The proved, 
probable, and possible reserves of natural 
gas in the U.S.S.R. were increased from 


Belorussia- oe oe et be he see eu uui 
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3,200 billion cubic meters in 1966 to 13,000 
billion cubic meters in 1970. Deep drilling 
plans were fulfilled in 1970 only by 66 
percent. 

Gasfields.—The basic increments in gas 
extraction in the 1966-70 period were pro- 
vided by the Ukraine (from 37.7 to 55.0 
billion cubic meters and Uzbek S.S.R. 
(from 15.9 billion to 31.4 billion cubic me- 
ters). During the past 5 years, 45 new gas 
and gas condensate fields and about 2,100 
wells were placed into production. Among 
the largest fields (placed into production) 
were Vuktyl in the Komi A.S.S.R.; Achak, 
in Turkmen S.S.R; Punga, in Tyuman' 
Oblast'; Krestishchena and Yefremovka in 
the Ukraine; and Mirnen in Stavropol’ 
Kray. Tota] gas reserves of these deposits 
are estimated at about 1,000 billion cubic 
meters.54 

Extraction of gas at major union re- 
publics in 1969 and plan targets for 1970 
were in billion cubic meters, as follows: 


1969 (actual) 1970 (planned) 


Non- Associated Non- Associated 
associated natural associated natural 
natural gas natural gas 
gas gas 

65.7 15.8 68.3 16.5 
53.1 2.3 56.8 2.1 
2.4 2.6 2.2 2.3 
30.7 al 31.5 1 
.9 E .8 i 
.4 e so = 
6.3 1.2 11.6 1.4 
6 .1 1.9 1 
ic a E .2 
159.5 21.6 173.1 22.7 


Source: Gazovaya promyshlennost’ (Gas Industry), Moscow, No. 4, April 1970, pp. 52-54. 


The planned extraction of major gas 
producing regions in 1971, in billion cubic 
meters, follows: 


einne. sels 57.1 
Uzbekistan 32.6 
Kubah ² h AA Lnd os 20.6 
Stavropolt! LLL slc lc lll lll. 15.4 
Turkmenistan... 15.1 
Komi A. S. S.. 10. 0 
Orenburg gasfiel cee 3.0 


Transportation. — The great distances of 
the principal consuming centers from the 
gasfields have made it inevitable that the 
bulk of natural gas must be transmitted by 
large pipelines. Over 80 percent of 1970 
natural gas production was carried by 
trunk pipelines and about 20 percent was 
consumed at or near places of production. 


During 1966-70 more than 25,000 kilo- 
meters of trunk gas pipelines were laid. 
The most important among them are: 
Central Asia—Center, “Brotherhood”, Os- 
trogozhsk—Belousovo, Vuktyl—Ukhta, 
Ukhta—Torzhok, Messoyakha—Norilsk, 
Kuleshovka—Meleless—Ulyanovsk, Mokrous 
—Tolyatti, Kiev—Western regions of the 
Ukraine, Mayskoye—Ashkhabad—Bezmin, 
Bukhara gas region—Tashkent—Frunze— 
Alma-Ata, and others. The length of the 
transmission gaslines increased from 42,000 
kilometers at the beginning of 1966 to over 
67,000 kilometers by the end of 1970. In 
1970 about 5,000 kilometers of transmission 
and branch gas pipelines were laid, and 
capital investment in the Ministry of the 


54 Gazovaya promyshlennost’ (Gas Industry), 


Moscow. No. 3, March 1971, p. 5. 
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Gas Industry reached more than 1.5 billion 
rubles, while the volume of construction 
and installation work performed by sub- 
contractors exceeded 1.8 billion rubles. 

In 1971, 3,200 kilometers of transmission 
pipeline are to be put into operation, as 
well as 22 compressor stations and four 
underground storage installations. It is 
planned to invest 1.7 billion rubles by the 
Ministry of the Gas Industry and about 2 
billion rubles by subcontractors. 


A large-scale expansion of Soviet gas 
supplies to domestic and international 
markets is dependent mainly on the availa- 
bility. of large-diameter pipe. Plans call for 
the construction of 26,000 to 27,000 kilome- 
ters of additional main gaslines during 
1971-75. The most significant domestic 
lines scheduled to be laid in 1971-75 are 
as follows: the “Northern Lights” gas pipe- 
line from Nadym in Tyumen’ Oblast’ 
through Ukhta; Torzhok to Minsk. with 
branch lines to Leningrad and Arkhan- 
gel'5k (Archangel), and pipeline No. 3 
from Central Asia to Moscow and the cen- 
tral regions. The Soviet planners hope to 
produce about 70 billion cubic meters of 
natural gas from Tyumen’ by 1975 and 
some 150 billion cubic meters by 1980. 


Planned exports of natural gas to neigh- 
boring countries are to be made by a net- 
work of gas pipeline transmissions connect- 
ing the U.S.S.R. with Czechoslovakia, 
Poland, Bulgaria, East Germany, Austria, 
Italy, West Germany, Finland, and proba- 
bly several other West European countries 
and Japan. 


According to an agreement, an interna- 
tional gas pipeline of 28 billion cubic me- 
ters annual capacity will be laid across 
Czechoslovakia. Soviet natural gas will be 
delivered through this line, beginning in 
1973, to Austria, Italy, West Germany, 
Czechoslovakia, and East Germany. It is 
anticipated that the line will eventually be 
extended into France and Switzerland as 
well. 


Underground Gas Storage.—On January 
1, 1970, the total volume of underground 
storage facilities was about 10 billion cubic 
meters (5 billion cubic meters were under 
exploitation). Six underground gas depots 
(from a total of 13) were in operation 
near Moscow, Leningrad, Kiev, Tashkent, 
Riga, and Yere'van. Two underground gas 
storage facilities near the city of Komrat 
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in Moldavia and near Kumertau in the 
Bashkir A.S.S.R. were under construction 
in 1970, scheduled for completion by the 
end of 1972. The first tests of the Cher- 
vonnyy Partizan underground gas storage 
facility in Chernigov Oblast’ were com- 
pleted in November. It will supply Kiev 
and other cities of the Ukraine. 


Solid Gas.—According to Soviet sources, 
more than 30 promising deposits of solid 
gas have been discovered in the U.S.S.R. 
Solid gas appears as a hydrate, a combina- 
tion of natural gas with water, which 
forms in permafrost areas at depths of up 
to 2,500 meters under high pressures and 
low temperatures. First supplies of gas re- 
covered from hydrate deposits on the 
upper reaches of the Messoyakha River 
near Norilsk were already being piped to a 
powerplant and other projects. 


Consumption.—About 60 percent of the 
natural gas extracted was utilized for in- 
dustrial purposes, and some 25 percent was 
used for power generation. Natural gas be- 
came of considerable significance in metal- 
lurgy, whose share in the total Soviet gas 
consumption in 1970 rose to over 16 per- 
cent compared with 7.5 percent in 1959. 

Reported Soviet consumption of natural 
gas in 1970 is presented, in billion cubic 
meters, in the following tabulation: 


Communal (everyday consumers): 


Households. ..................- 1.8 
ther -- o ye nest 18.4 
OUR MEE 26.2 
Industry (including industrial power- 
plants): 
Chemical... zi conico Ile 13.0 
Metallurgical................... 82.6 
Machine—building and metal 
Foren 18.9 
Construction materials 19.6 
Oil and gas 19.3 
EIS! ³ 22-22-9225 2. 5 
7VFͤꝙꝙoöGͤõÜͤ¹] 8 6.8 
Woodworking ee eee E 1.5 
. 888 3.2 
Total -eagen Eaa 117.4 
Electric powerplants................ 48.6 
Construction 1.1 
Fa 8 .9 
AgIHcultufé.-...oo-u 8 ot 
Other consumers 4.0 
Grand totaaalllllllii◻ 198.9 


Source: Gazovaya promyshlennost’ Tini Industry, 
Moscow). No. 3, March 1971, pp. 10-12 


Reported consumption of liquefied gases 
in the U.S.S.R. is presented, in thousand 
tons, in the following tabulation: 
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For For 
Year commercial communal— 
uses everyday 
uses 
1966 2,142 1,041 
f zc eee Se 2,928 1,268 
193888ñ7k 8 2, 462 „533 
1 999;O ͤ—ꝶA 8 2, 462 1,849 
1970... ....-.----..-.- 2,590 2,061 


Stroitelstvo  truboprovodov (Pipeline 
arch 1971, p. 15. 


Source: 
Construction), Moscow, No. 3. 

Exports.—The role of Soviet gas in the 
international market has grown in recent 
years. In 1970, the U.S.S.R.'s exports of 3.3 
billion cubic meters were distributed in 
nearly equal shares to Poland, Czechoslova- 
kia, and Austria by the "Druzhba" pipe- 
line (which has a planned annual capacity 
of 4 billion cubic meters) from the Das- 
hava fields in West Ukraine. Construction 
of the 1,020-millimeter-diameter line over 
the 1,040-kilometer distance from Yefre- 
movka (East Ukraine) to the Kiev-Western 
regions is to be completed in 1971. The 
line is to have an annual capacity of 10 
billion cubic meters. 

Among the Western countries, the first 
importer of Soviet natural gas was Austria, 
which contracted to import 32 billion 
cubic meters of gas at an annual rate of 
1.5 billion cubic meters from 1971 through 
1990. Deliveries of natural gas to Austria 
began in September 1968. 

A 20-year agreement to supply 110 bil- 
lion cubic meters of Soviet natural gas to 
Italy was signed in December 1969. Under 
the agreement, annual deliveries are sched- 
uled to rise from 1.2 billion cubic meters 
in 1973 to 6 billion in 1975 and possibly 
to 10 billion cubic meters after 1980. 

In February 1970 an agreement was 
signed with Ruhrgas, a West German com- 
pany, for the delivery of 52 billion cubic 
meters of Soviet natural gas for a 20-year 
period beginning in 1973. During the first 
year, the delivery of gas to West Germany 
is to amount to 0.5 billion cubic meters 
and is to be increased thereafter to 3 bil- 
lion cubic meters per year. 

According to an agreement signed on 
April 20, 1971, annual deliveries of 0.5 
million cubic meters of Soviet natural gas 
to Finland will begin in 1974 and will in- 
crease to 1.4 billion cubic meters by 1979. 

Austria, Italy, West Germany, and Fin- 
land have provided the U.S.S.R. with cred- 
its for the purchase of large-diameter pipe 
and other equipment and materials mainly 
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for gas production from these countries. It 
is very probable that deliveries of Soviet 
natural gas to Austria and West Germany 
will be increased during the late 197008. 

France, Belgium, and Denmark are cur- 
rently negotiating with the U.S.S.R. for the 
supply of Soviet gas, while Sweden and 
Norway are as yet only potential markets 
for Soviet gas. 

Discussion has been confirmed on plans 
to export Soviet natural gas to Japan. The 
U.S.S.R. may pipe some 2.5 billion cubic 
meters of gas annually from Sakhalin Is- 
land to Hokkaido in Japan via 1,500 kilo- 
meters of overland and undersea pipeline. 
Future deliveries of Soviet gas to Japan 
may be increased to 10 billion cubic me- 
ters per year from the deposits of the 
Yakut A.S.S.R. when new production is 
brought into play. 

In the coming 10 years, Soviet gas deliv- 
eries to Poland and Czechoslovakia are to 
increase. Exports of gas to CMEA member 
countries will increase from 8 billion cubic 
meters in 1966-70 to 33 billion cubic me- 
ters in 1971-75. By 1975, exports to Czech- 
oslovakia might reach 3.5 billion cubic me- 
ters; to Poland, 2 billion; and to Hungary, 
as much as 1 billion cubic meters of gas. 
By 1975, exports of gas to East Germany 
and Bulgaria can be expected to reach as 
much as 3.5 billion cubic meters, while de- 
liveries to Yugoslavia may reach 0.5 to 1 
billion cubic meters per year. 

Total exports of natural gas from the 
U.S.SS.R. to East European Communist 
countries might amount to as much as 10 
billion cubic meters in 1975. Exports to 
non-Communist countries by 1975 may 
possibly fall short of 13 billion cubic me- 
ters planned. In 1980, total exports of gas 
from the Soviet Union might reach as 
much as 39 billion cubic meters, of which 
24 billion cubic meters may go to non- 
Communist countries and 15 billion cubic 
meters to East European Communist coun- 
tries. 

Imports.—Soviet exports will be mainly 
offset, to some extent, by the imports of 
gas from Iran and Afghanistan. On the 
basis of a trade agreement between the So- 
viet Union and Afghanistan, gas is now 
being imported by the U.S.S.R. Gas im- 
ports, which began in October 1967, were 
as follows, in billion cubic meters: 1967, 
0.2; 1968, 1.5; and 1969, 2.0 Plans are to 
increase Soviet imports of gas from Af- 
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ghanistan from some 2.5 billion cubic me- 
ters in 1970 to 4 billion by 1980. 

On October 28, 1970, the 1,300-kilometer 
Iran-U.S.S.R. gas pipeline was completed. 
Annual imports of gas are to begin with 6 
billion cubic meters and are to increase to 
10 billion cubic meters by 1975 and to 15 
billion by 1980. 

The Soviet press indicates planners are 
considering the importation of some 13 
bilion cubic meters of gas from Iran and 
Afghanistan in 1975 and 19 billion cubic 
meters in 1980. 

Soviet natural gas statistics are presented 
in table 8. 

Petroleum.—The U.S.S.R. continued to 
be the second largest petroleum-producing 
country in the world, surpassed only by 
the United States. Crude oil and gas con- 
densate output in 1970 increased by 24.7 
million tons to a total of 353 million 
tons.55 More than 27 percent of the total 
was exported, either as crude (66.8 million 
tons) or as refinery products (29 million 
tons). In 1970, the return from these ex- 
ports was 1,323 million rubles, 92 million 
rubles more than in 1969. The U.S.S.R. 
has had an excellent record in fulfilling 
crude petroleum production targets. The 
1965 target, for example, was 230 to 240 
million tons as compared with an actual 
output of 242.9 million tons; the targeted 
1970 output of 345 to 355 million tons 
compared with an actual output of 353 
million tons. These production goals were 
overfulfilled despite a slight underfulfill- 
ment of drilling plans. For 1970 and ear- 
lier years Soviet figures on the distribution 
of crude petroleum production by regions 


Table 8.—U.S.S.R.: 
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show the Volga-Urals region's contribu- 
tion to be about two-thirds of the Soviet 
total, and the Tatar A.S.S.R. subregion's 
share about 29 percent of the national 
output. 


During the past 5 years, new oil produc- 
tion regions came into existence in West 
Siberia, Western Kazakhstan, Orenburg 
Oblast’, Checheno-Ingush A.S.S.R., and the 
Ukraine. Of the 24.7-million-ton increase in 
oil production made in 1970, about 20 mil- 
lion tons came from the above-named 
regions. In 1970, the Mangyshlak (Kazakh- 
stan), Azerbaydzhan, Dagestan  A.S.S.R., 
Checheno-Ingush A.S.S.R., and Stavropol 
Kray did not meet their planned targets. 


There were over 630,000 workers and 
some 34,000 university graduate engineers, 
and 52,000 graduate technicians in the So- 
viet crude oil extracting industry in 
1970.56 The total number of workers en- 
gaged in drilling reached about one-fifth 
of all workers in the oil extracting industry. 
The number of engineers per drilling rig on 
the average rose from 3.3 in 1966 to 4.0 in 
1968, and the number of technicians rose 
from 5.5 to 6.8, respectively.57 


In 1971 the Ministry of the Oil Extract- 
ing Industry is to raise the output of 
crude oil and gas condensate to 371.7 
million tons. Of the total planned increase 
in crude extraction of 22.7 million tons, 


1 metric tons per year is equal to 1 bar - 
rel per day. 
*5 Neftyanoye khozyaystvo Wy Economy), Mos- 
cow. No. 3, March 1971, pp. 8-9. 
Organizatsiya i  upravleniye neftedobyva- 
yushchey romyshlennosti (Organization and 
Administration of the Oil Extracting Industry), 


Moscow. No. 4, April 1970, pp. 7-11. 


Salient natural gas statistics 


(Billion cubic meters) 


PROGUCCION =< colacocuncude de 8 
IMIBOMSS ona ..... ee cid rie 


Exports: 
To other Communist countries 
To non-Communist countries 


Actual ! Planned and estimated 
1960 1965 1970 1975 1980 

41.2 129.4 200.0 280 870 
cu s 3.5 13 19 

47.2 129.4 203. 5 298 389 
EL A 2.2 10 15 
ae, WS 1.1 13 24 
.2 .4 8.3 23 89 

47.0 129.0 200.2 210 850 


1 Production data taken from the National Economy of the U.S.S. R. (Moscow), 1960 and 1965; trade data 
from Foreign Trade of the U.S.S.R. (Moscow), 1960 and 1965. 


? All from non-Communist countries. 
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about 75 percent is to be obtained in 
Western Siberia and Western Kazakhstan. 
In Tyumen Oblast' it is planned to raise 
the output of crude oil to 442 million 
tons, or an increase of 12.8 million tons. 

Despite the high rates of growth in 
crude oil extraction in the new regions, 
the bulk of the crude oil production in 
1971—more than 81 percent—is to be pro- 
vided by the older regions, mainly the 
Urals-Volga. Here, at three regions alone 
—Tataria, Bashkiria, and Kuybyshev—the 
production of crude oil in 1971 is to ex- 
ceed 175 million tons. In 1971 construction 
is to begin on four oil refineries in the 
eastern part of the U.S.S.R. and also on a 
number of large crude pipelines. 

The 1975 Soviet crude oil situation can 
be forecast fairly accurately. According to 
the 5-year plan, the lower point of the 
crude oil output target would be 480 mil- 
lion tons for 1975. This is expected to be 
fulfilled as new fields are added and recov- 
eries are improved. In 1975, the Volga- 
Urals region is expected to remain the 
major source of production, although its 
share of the total output in 1975 will de- 
cine from the current two-thirds to 
slightly more than one-half (53 percent). 
A large portion of the expected increase in 
production is to come from new oil-pro- 
ducing areas primarily in Western Siberia 
and Kazakhstan. 

In 1970, Siberia produced more than 31 
million tons of crude petroleum. By 1975, 
crude output in this area is to be raised to 
100 to 120 million tons and in 1980 to 230 
to 260 million tons. Construction in Tyu- 
men Oblast' during 1966-69 has been val- 
ued at 4 billion rubles, and at 286.7 million 
rubles during the first 9 months of 1970. 
The growth in Siberian crude oil produc- 
tion, however, has not been matched by 
comparable development of oil refining 
capacity and pipeline construction. 

The refining capacity for 1970 has been 
estimated at 295 million tons. The actual 
crude petroleum input amounted to 286 
million tons, or about 96 percent of capac- 
ity according to traditional Soviet practice. 
The difference between production and 
crude petroleum refinery input approxi- 
mates very closely the crude oil actually 
exported. The 5-year plan calls for a 50- 
percent increase in refining capacity, al- 
though the Soviet refinery construction 
program has been behind schedule for a 
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long time. With a refining capacity esti- 
mated conservatively at 400 million tons 
per annum by 1975 and operations at 96 
percent of capacity, the crude petroleum 
input is estimated at about 385 million 
tons. By deducting this amount from the 
expected output, the tonnage available for 
export would be about 100 million tons. 

Crude oil output in 1980 has been esti- 
mated at 600 million tons, on the basis of 
earlier projections. The Volga-Urals region 
wil continue to decline in relative signifi- 
cance, whereas Tyumen Oblast' in Western 
Siberia and Kazakhstan will make the most 
noteworthy gains. An estimate of the 
amount of crude oil to be refined in 1980 
is uncertain; however, on the basis of the 
estimated or projected refining capacity at 
a growth rate slightly less than past years, 
a capacity of 500 million tons per year is 
derived, and assuming the same high utili- 
zation factor of 96 percent, the result 
amounts to 480 million tons of crude pe- 
troleum to be refined. 

Exploration and Reserves—According to 
Soviet sources, 248 crude oil and gas de- 
posits were discovered in the U.S.S.R. in 
the 1966-70 period, of which 109 were put 
into production. However, the 5-year plan 
for increments to oil reserves, despite the 
significant number of new discoveries, was 
not met.8 Some 15,600 wells were put 
into production. 

In the past 5-year period, 15.2 million 
meters of exploratory wells and 30 million 
meters of development wells were drilled. 
During 1966-70, the average depth of wells 
increased as follows: in developmental 
drilling, by 85 meters or by 5.1 percent 
(average depth of 1,740 meters) and in ex- 
ploratory drilling, by 327 meters or by 13.2 
percent (average depth of 2,750 meters). 
Three methods in drilling of wells were 
used: Turbine, rotary, and by electrodrill. 
Almost three-quarters of all the drilling 
for oil and gas in the U.S.S.R. was done 
by the turbodrill. The volume of drilling 
increased from 8.6 million meters in 1965 
to 9.5 million meters in 1970. The plan 
for drilling in 1970 (in the Ministry of the 
Oil Industry) was fulfilled by 94 percent. 
Out of 1,396 drilling brigades, about one- 
half did not meet their assignments. As a 
result, the shortfall in developmental drill- 


58 Neftyanaya geologiya i geofizika (Oil Geology 


and Geophysics), Moscow. No. 1, January 1970, 
pp. 3-7. 
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ing as well as in exploratory drilling 
reached 480,000 meters.59 Because of the 
poor quality of the drill bits, the average 
penetration per bit in the drilling of wells 
reached 15 meters and in some intervals 
just 1 to 2 meters. The effectiveness of the 
drilling process reached just 10 to 12 per- 
cent and the remaining time was spent in 
changing bits and other supporting opera- 
tions. As a result, the drilling speed was 
low—130 to 150 meters per rig per 
month.60 

In 1969, in the testing of one explora- 
tory well, on the average of 174 days were 
spent, as compared with the norm of 50 to 
60 days: The annual capital investment 
in drilling of wells reached about 1.3 bil- 
lion rubles, or approximately 70 percent of 
all expenditures in the development of the 
oil extracting industry. The 1971-75 plan 
calls for drilling 50 to 55 million meters of 
wells. Developmental wells are to increase 
by 18,000 meters. 

As of January 1, 1970, the proved, prob- 
able, and possible reserves of crude oil in 
the U.S.S.R. were estimated at 31 billion 
tons, which included 3.9 billion tons of 
proved reserves (Soviet category A“) .62 

Oilfields and Crude Oil Production.—In 
1970, 449 oilfields were in production of 
which 168 were waterflooded. Primary and 
secondary recovery of crude oil in place 
was reported at 30 to 40 percent. The cu- 
mulative production of crude oil during 
the past 5 years (1966-70) was 1,543 mil- 
lions tons, or 518 million more than dur- 
ing 1961-65. Water flooding has resulted 
in the additional extraction of more than 
660 million tons of crude during 1966-70. 

In 1970, the Urals-Volga area contrib- 
uted about 60 percent of the national out- 
put. This area will continue to lead until 
the developing oilfields of Siberia come 
into their own. The Tatar A.SS.R. pro- 
duced 100.4 million tons of crude in 1970, 
and it is to hold the output of crude at 
100 million tons per year in the future. 
The Bashkir A.S.S.R., which produced 35 
million tons, did not meet the planned 
target of 40 million tons. Output in this 
republic has sharply declined because of 
the depletion of reserves at the Tuymazy 
and Shkapovo fields. During the past 5 
years, oil production in Kuybyshev Oblast’ 
has climbed to 35 million tons in 1970, 
and this region will continue to be one of 
the leading Soviet oil producers with 44 
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new oilfields slated to go on stream during 
1971-75. Some 16.1 million tons of crude 
was produced in Perm Oblast’ during 1970. 
Total output for the past 5 years 
amounted to 70.5 million tons, compared 
with 30.4 million tons during 1961-65. 
There are 79 oilfields and gasfields in the 
Oblast’. During the next 5 years, oil pro- 
duction in Perm Oblast’ is slated to in- 
crease by 10.5, to 1i million tons annually 
as a result of putting several new fields on 
stream. 

West Siberia, where 10 large oilfields 
have been put on stream since 1964, pro- 
duced 31.4 million tons in 1970. Some 54 
oilfields have been discovered in this area. 
It is planned to produce 44 million tons of 
crude in 1971 and to increase to 125 mil- 
lion tons by 1975 in West Siberia. Drilling 
is slated to advance to an average of 180, 
000 meters each year and to reach 2 mil- 
lion meters by 1975. Oil output in the 
Checkeno-Ingush A.S.S.R. rose from about 
9 million tons in 1965 to over 20 million 
tons in 1970. In daily output of crude oil, 
this autonomous republic now ranks fifth 
in the U.S.S.R., after Tataria, Baskiria, 
Kuybyshev Oblast’, and West Siberia. 

In Azerbaydzhan, for the past few years 
the extraction of crude oil has been de- 
clining. The reduction in output is taking 
place at the onshore fields. Offshore crude 
production increased by 2 million tons 
during 1966-70. It was originally planned 
to raise crude oil extraction in this repub- 
lic to 23.5 million tons by 1970, but actual 
output was 20.2 million tons, 1.3 million 
tons below the 1965 level. Some 64 percent 
of the crude oil produced in Azerbaydzhan 
came from offshore fields. The average an- 
nual capital investments in the petroleum 
industry of this republic rose to 200 mil- 
lion rubles during the past 5 years, as 
compared with 144 million rubles in the 
preceeding years. However, the desired re- 
sults were not achieved. During the 
1966-70 5-year period the volume of drill- 
ing declined by 1 million meters. Of 272 


5 Neftyanik (Oil Worker), 
April 1971, p. 2. 

© Sotsialisticheskaya industriya (Socialist Indus- 
197 . May 11, 1971, p. 1; and July 31, 

» P. 2. 
ar (Drilling), Moscow. No. 1, January 
„ pp . 

62 Zhdanov, M. A. (ed.). Metodika i praktika 
podscheta zapasov nefti i gaza (Method and Prac- 
tice of Oil and Gas Reserves Estimation). Mos- 
cow, 1967. p. 19. (Category "A" is the Soviet 
equivalent to U.S. proved reserves). 


Moscow. No. 4, 
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wells which were completed, 84, or 31 per- 
cent were not taken down to the desired 
horizon. Almost one-half of the calendar 
time in drilling was spent on the liquida- 
tion of accidents and in organizational idle 
(lost) time.63 The new 5-year plan calls 
for a production of 19 million tons of 
crude oil and condensate in Azerbaydzhan 
by 1975. 

Kazakhstan has become one of the Soviet 
Union's leading oil regions as a result of 
the discovery of new oilfields at Mangysh- 
lak Peninsula and in the Emba area. Oil 
production in this republic has increased 
from 2 million tons in 1965 to 13.2 million 
tons in 1970, with output in the Mangysh- 
lak Pehinsula going up from 0.3 million 
tons to 10.4 million tons. Some 371.3 mil- 
lion rubles were invested at Mangyshlak in 
1966-70. The extraction of crude oil in 
Kazakhstan in 1975 is to reach 30 million 
tons. | 

Turkmenistan produced 14.5 million 
tons of crude oil in 1970, or 50 percent 
more than in 1965. The level of output is 
to rise to about 16 million tons in 1971 
and to 22 million tons by 1975. During the 
past 5 years, 311 exploratory wells and 404 
developmental wells (totaling nearly 2 mil- 
lion meters) were completed in this repub- 
lic. The Ukraine produced 13.9 million 
tons of crude oil in 1970, or 84 percent 
more than in 1965. A goal of 15 million 
tons of oil and condensate has been set for 
the republic in 1975. The Komi A.S.S.R. 
produced 5.6 million tons of crude oil in 
1970. By 1975, output of crude in this au- 
tonomous republic is to rise by "several" 
times. Belorussia produced 42 million 
tons of crude from 80 producing wells in 
1970. It is planned to produce 5.3 million 
tons of crude oil in 1971 and 10 million 
tons by 1975. 

Refining and Petroleum Producis Sup- 
fly.—In 1970 crude oil primary processing 
was 44 percent, and oil refinery production 
was 40 percent higher than in 1965.64 
Nearly 80 refineries were in operation with 
a total estimated capacity of 295 million 
tons. The Bashkir A.S.S.R. continued to be 
the largest oil refining center in the Soviet 
Union. The 1971 plan envisages an in- 
crease of 5.8 percent over 1970 crude oil 
primary processing.95 

In 1969, the U.S.S.R. exported 26.9 mil- 
lion tons of refined petroleum but im- 
ported 1.1 million tons. Although imports 
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are expected to remain relatively unimpor- 
tant, exports are expected to increase sub- 
stantially. While the Soviets do not report 
output figures for petroleum products, 
good estimates can be derived, however, by 
applying to reported crude petroleum 
input a factor of 85 percent. Crude oil de- 
liveries to the refineries contained as much 
as 2 to 3 percent water and 5,000 milli- 
grams of chloride salts per liter, while the 
norms permit only 0.1 percent water and 
50 milligrams of salt per liter. As a result, 
according to Soviet sources, refinery con- 
sumption and losses amount to 13.4 per- 
cent of throughput.66 The total loss in- 
curred by refining insufficiently desalinated 
crude oil is more than 200 million rubles 
per year.67 Losses in storage and transpor- 
tation of crude oil to refineries are esti- 
mated at 1.6 percent. Thus, Soviet output 
of refined products from crude oil in 1970 
has been estimated at 244 million metric 
tons; to this should be added about 5 mil. 
lion tons of refined petroleum from natu- 
ral gas (natural gas liquids). Based upon 
consumption figures by industry or other 
uses reported for 1969, a fairly accurate es- 
timate of 221 million tons is made for 
1970. Soviet exports of refined petroleum 
in 1970 have been estimated at 29 million 
tons. 

The demand by the 5-year plan of a 
50-percent increase in the refining of crude 
oil and the output of petroleum products 
is to be achieved by the construction of 
new refineries and by using enlarged 
technical sets and combined installations. 
Instead of the old installations for primary 
procesing with a capacity of 1 million to 
2 million tons per year, the Soviet Union 
is building and using installations with an 
output of 6 million tons. This activity has 
started already at Ufa, Angarsk, Kremen- 
chug, Polotsk, Ryazan, and Kirovsk. 

During the 1971—75 period, it is planned 
to carry out the stepped-up construction of 
the Achinsk and Lisichansk oil refineries; 
to complete the Mozyr refinery (about 
2,000 workers were engaged in construction 


? Bakinskiy Rabochiy. Mar. 11, 1971, pp. 2-8. 
94 Neftepererabotka i neftekhimiya (Oil Indus- 


try E Petrochemistry), Moscow. No. 3, 1971, 
pp. l- 
65 Khimiya i tekhnologiya topliv i masel 


(Chemistry and Technology of Fuels and Lubri- 
cants), Moscow. No. 1, January 1971, pp. 1-4. 
66 Promyshlennaya energetika (Industrial Power 
Engineering), Moscow. February 1968, p. 
Sotsialisticheskaya incuria (Socialist Indus- 
try), Moscow. June 3, 1970, p. 
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of this refinery in 1970) and the first sec- 
tion of the oil refineries in Kazakhstan, 
Lithuania, and Turkmen; to step up con- 
struction and the completion of new ca- 
pacity at the Polotsk and Kremenchug re- 
fineries; to complete the expansion of the 
Komsomolsk-na-Amur refinery; and to 
begin construction of new refineries in the 
Soviet Far East, Arkhangelsk Oblast’, and 
in the Ukraine. The ninth 5-year plan 
(1971-75) is to mark the beginning of a 
major renovation of the oil refining indus- 
try in Azerbaydzhan. At three refineries 
(named the 22d Party Congress, Karaev, 
and "Oil and Gas"), small out-dated units 
are to be replaced by modern ones. There 
were 422 workers for every 1 million tons 
of crude oil processed at the Baku oil re- 
fineries in 1970.68 

The 1975 petroleum product supply pic- 
ture is reasonably clear. The output of pe- 
troleum products from crude oil would be 
328 million tons, based upon 85 percent of 
the estimated crude petroleum input, and 
that of refined petroleum from natural gas 


liquids would be about 8 million tons. A 


reasonably accurate consumption estimate 
of 305 million tons is based on the 5-year 
plan figures of industrial and other uses 
until 1975. Meanwhile, Soviet imports of 
petroleum products are expected to reach 
about 1 million tons. Thus, the net 
amount available for export in 1975 would 
be about 32 million tons. | 
Soviet output of refined petroleum by 
1980 is estimated to reach 408 million tons 
(85 percent of the 480 million tons of 
crude oil refined). An additional 12 mil- 
lion tons will come from natural gas liq- 
uids. If imports of petroleum products are 
to be around 1 million tons, then con- 
sumption of some 385 million tons can be 
forecast for 1980. Thus, the supply balance 
shows that approximately 36 million tons 
of petroleum products could be available 
for export by the U.S.S.R, in 1980. 
Transportation.—Some 60 percent of the 
total tonnage of crude oil and refinery 
products transported in 1970 was shipped 
by rail. The total length of crude oil and 
petroleum product trunk pipelines in- 
creased in 1970 by about 2,500 kilometers 
to 39,300 kilometers and the average dis- 
tance of pipeline deliveries in 1970 was 
about 800 kilometers. Only 60 to 80 per- 
cent of total pipeline capacity was utilized. 
Construction plans for 1971-80 include 
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approximately 15,000 kilometers of crude 
oil pipeline with a total capacity of some 
350 million tons per year. There is a plan 
for construction of a  6,500-kilometer 
Trans-Siberian pipeline from Ust'Balyk to 
Irkutsk and to the Soviet Far Eastern port 
of Nakhoda, which will be developed as an 
exit port for exports to Japan. The Soviet 
Union intends to build more than 5,000 
kilometers of major pipelines in Western 
Siberia in the next decade. 

The "Friendship Oil Pipeline," with a 
total length of 4,648 kilometers, crosses five 
countries. Through this pipeline, the Soviet 
Union supplies crude oil to refineries in 
the north at Plock in Poland and Schwedt 
in East Germany and to refineries in the 
south at Szazhalombatta in Hungary and 
Bratislava (Trnava) in Czechoslovakia. A 
second "Friendship Oil Pipeline" is under 
construction, scheduled for completion in 
1975. The recently completed "Friendship 
Oil Pipeline" branch to Klaipeda in Lithu- 
ania was planned to supply oil for export 
to the Scandinavian countries. 

It should be remembered that pipeline 
construction in the U.S.S.R. has lagged be- 
hind schedule, mainly because of the 
shortage of pipe. So far, only three-fourths 
of the Soviet pipe requirements came from 
indigenous suppliers and, during 1960-70, 
about two-fifths of its requirements for 
40-inch pipe was purchased from West 
Germany, Italy, Sweden, and Japan. A se- 
vere shortage of pipe could retard planned 
oil exports to Japan and to Scandinavia in 
particular. 

A key factor in the export of Soviet oil 
from the Baltic and Black Sea ports to 
West Europe is the supply of tankers. The 
Soviet Union attaches great importance to 
having its own tanker fleet. As of June 30, 
1970, the tanker fleet (vessels in the 6,000- 
deadweight-ton class above) consisted of 187 
vessels and 4.3 million deadweight tons. In 
1970, some 74 million tons of oil were 
carried by tankers and included 42 million 
tons in non-Soviet ships. The 1971—75 plan 
calls for 50-percent increases in tanker 
tonnage and 65-percent in tanker fleet cargo 
turnover. By 1980, the tanker fleet tonnage 
may reach 9 million tons. These figures 
confirm Soviet intentions to roughly double 
oil exports to West Europe in the decade 
ahead. 


68 Vyshka. Apr. 30, 1971, p. 2. 
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Trade.—Since imports are not likely to 
be of any great consequence, the review of 
the Soviet oil supply and the export po- 
tential is based mainly upon published 
data on domestic output and consumption. 

Soviet exports of crude oil and petro- 
leum products totaled 90.8 million tons in 
1969, a 5-percent increase over 1968, and 
comprised of over 70 percent crude oil and 
nearly 30 percent oil products. Over 40 
percent of total exports of crude oil and 
65 percent of the exports of products were 
shipped to non-Communist countries. The 
balance went to countries in the Commu- 
nist bloc. 

The free world market for Soviet oil is 
centered in West Europe and Japan, al- 
though most of the free world's petroleum 
supplies come from the Middle East, the 
Caribbean, and Africa, with the Soviet 
Union ranking fourth. Italy has been the 
largest importer of Soviet oil in Europe. 
The share of Soviet oil exports in the total 
supply of West Europe and Japan has 
grown slightly, from 5.5 percent in 1959 to 
perhaps 6.5 percent in 1970, but may de- 
cine in the decade ahead as petroleum re- 
quirements of West Europe and Japan are 
likely to increase at a faster rate than the 
availabilities of Soviet oil for export to 
these areas. 

In the decade ahead, Soviet crude oil 
and refined products are expected to ap- 
pear in free world markets in increasing 
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volume. Whereas this trade will not have a 
major impact on free world demand and 
supply, it will be significant in specific 
areas and countries. If the present trends 
continue, West Europe and Japan can be 
expected to absorb most of these exports 
during the next decade. The Soviet oil 
trade will probably continue because of 
the economic gain and foreign exchange 
earnings it offers; because of the measure 
of security it offers as an alternate course 
of supply; and because prices are expected 
to remain relatively undisturbed. 


While the largest share of Soviet oil ex- 
ports were directed to non-Communist 
countries in the past, in the decade ahead 
principal buyers of crude oil will be the 
Communist countries. 


Signed trade agreements and the latest 
Soviet forecasts anticipate a rise in petro- 
leum exports from 90.8 million tons in 
1969 to an estimated 96 million in 1970, 
132 million in 1975, and 166 million tons 
in 1980. 


Crude oil and petroleum product ex- 
ports from the U.S.S.R. to Communist 
countries will probably rise from 47.6 mil- 
lion tons in 1969 to an estimated 51 mil- 
lion tons in 1970, 75 million tons in 1975, 
and 97 million tons in 1980. Actual and 
estimated exports of crude oil and prod- 
ucts from the U.S.S.R. to CMEA nations 
are shown in table 9. 


Soviet exports of crude oil and products to CMEA nations 


in East Europe 
(Million metric tons) 


Czecho- East 
Year | Item slovakia Poland Bulgaria Germany Hungary Total 
1960 ! Crude oil_________._.-___2 2.4 0.7 " 1.8 1.4 6.3 
Products... ... sk .9 1 0.8 .4 .1 8.6 
r ³˙¹¹—ma ⁰ A 2. T. 2.1 8 2.2 1.5 9.9 
1965 1 Crude oll 6.0 3.2 2.1 4.9 2.0 18.2 
Products A 1.5 1.3 4 4.1 
„ 6.4 4.7 3.4 5. 4 2.4 22.3 
ERR i E 

1970 2 Crude oil 9.5 6.6 5.0 9.0 3.8 33.9 
Products. ....... a. 222. ---- 1.0 2.0 2.0 4 1.0 6.4 
os! 8 3 10. 5 8.6 7.0 9.4 4.8 40.3 

0.0 

2.1 

. 4 2.1 
1980 2 Crude oil 18.0 15.0 14.0 17.0 10.0 74.0 
Products 1.1 2. 6 2.2 . 1.4 7.5 
rf ele os 19.1 17.6 16.2 17.2 11.4 81.5 


1 Reported in Foreign Trade of the U.S. S. R. (Moscow), 1960 and 1965. 


? Estimated. 


MINERALS YEARBOOK, 1970 


Salient petroleum statistics 
(Million metric tons) 
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Table 10.— U.S. S. R.: 
Item 
1960 
Crude oil: 
Domestic output 1147.9 
eee, e 250 ucc 11.2 
Exports: 
To other Communist countries 18.8 
To non- Communist countries. 19.0 
!!! ĩðͤ eed 117.8 
Crude product conversion: 
Rude oil to refinerie s 2 1 
ny capacitꝛvʒꝛ·ʒ 2 ; 
Refined oil: 
Output from erulle 2119.0 
Natural gas liquids 11.2 
ee mue 18.2 
Exports: 
To other Communist countries 16.4 
To non-Communist countries. . 19.0 
TOUR 26 230 os E LES ues 1 15.4 
Apparent consumption... ..........--..- 108.0 


Actual Planned and estimated 

1965 1969 1970 1975 1980 
1242.9 1 828.3 853.0 480 600 
on id fe 5 10 
122.9 138.1 41.0 64 85 
121.0 125.8 26.0 36 45 
143.9 163.9 67.0 100 130 
? 199.5 2 264.4 286.0 885 480 
2 225.0 2 280.0 295.0 400 500 
? 173.0 2 224.0 244.0 328 408 
12.8 14.7 5.0 8 12 
11.9 11.1 1.1 1 1 
16.5 19.5 10.0 11 12 
114.5 117.4 19.0 21 24 
121.0 126.9 29.0 82 36 
156.7 202.9 221.0 305 385 


1 Production data 1960, 1965, and 1969 taken from The National Economy of the U.S.S.R. (Moscow), 1960, 
1965, and 1969; trade data from Foreign Trade of the U.S.S.R. (Moscow), 1960, 1965, and 1969. 


? Estimated. 


Deliveries of crude oil to CMEA-member 
countries by the U.S.S.R. are to increase 
from 138 million tons in 1966-70 to 243 
million tons during 1971-75. 


Oil exports (crude oil and products) 
from the U.S.S.R. to non-Communist coun- 
tries are expected to grow from 43.2 mil- 
lion tons in 1969 to an estimated 45 mil- 
lion tons in 1970, 57 million in 1975, and 
69 million tons in 1980. By 1980, the So- 
viet Union may have to import some 10 
million tons of crude oil annually from 
non-Communist countries in Africa and 
the Middle East. 


Soviet petroleum statistics are presented 
in table 10. 


Other Fuels and Energy.—Among the So- 
viet resources of other fuels and energy of 
lesser significance in the energy economy 
in 1970 are hydroelectric power, nuclear 
energy, oil shale, peat, and fuel wood. 


The technical potential of hydroelectric 
power in the U.S.S.R. was placed at 1,721 
billion kilowatt hours per year. In the 
overall energy economy of the Soviet 
Union, however, water power is of relative- 
ly small significance. Hydroelectric power 
supplied 124 billion kilowatt-hours (kwhr) 


or 16.7 percent of all electric power gener- 
ated in 1970. 

At the beginning of 1971, the total ca- 
pacity of Soviet electric power plants 
reached 165.6 million kilowatts (kw), of 
which 31 million kw represented hydroe- 
lectric capacity and about 1 million kw 
nuclear capacity. Most of the future devel- 
opment of electric power capacity will be 
centered on new thermal electric power- 
plants, most of which will be fueled by 
lignite. Under the 1971-75 5-year plan, 65 
to 67 million kw of new electric power 
generating facilities are to be commis- 
sioned and are scheduled to produce 1,030 
to 1,070 billion kwhr of electric power an- 
nually by 1975. The output of hydroelec- 
tric power may reach 170 billion kwhr by 
1975 and 220 billion kwhr by 1980. In 
1980, the capacity of hydroelectric power- 
plants may reach approximately 55 million 
kw. 


Exports of electric power rose from 39 
million kwhr in 1961 to 3.9 billion kwhr 
in 1969. The Soviet Union is the only im- 
portant exporter of electricity among the 
CMEA countries. Smaller amounts of elec- 
tric power are exported even to the free 
world, namely to Finland and Norway. 
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Under long-term contracts, the U.S.S.R. 
will export some 9 billion kwhr of electric 
power by 1975, including 4 billion kwhr to 
Hungary, about 2.9 billion to Bulgaria, 1.5 
to Poland, and about 0.6 billion kwhr to 
Finland and Norway. By 1980, the total 
export of electric power might be about 12 
billion kwhr, including some 1.0 billion 
kwhr to the non-Communist countries. 
Hungary is expected to remain the princi- 
pal importer of Soviet electric power. 

Nuclear Power.—There are no reliable 
data upon which to estimate the reserves 
of fissionable materials for the generation 
of nuclear energy in the Soviet Union. 
Uranium is the source of the nuclear en- 
ergy now being generated in the U.S.S.R. 
Thorium may also be used for this pur- 
pose, but there are no plans for its use in 
nuclear plants in the immediate future. 
For the more distant future, electric power 
generation by controlled fusion of hydro- 
gen has been mentioned. 


Nuclear power may become significant in 
the long run, but prospects are not too 
promising in the decade ahead, although 
the Soviet planners intend to install be- 
tween 6 million and 8 million kw of nu- 
clear capacity by 1975. The total installed 
capacity of all four Soviet atomic power- 
plants was 930,000 kw or 0.56 percent of 
the capacity of all electric powerplant in 
the country on January 1, 1971. According 
to published data, the Novo-Voronezh 
plant generated over 6 billion kwhr in the 
period 1964—70 and the Beloyarsk atomic 
powerplant generated about 6 billion kwhr 
in 7 years. All existing Soviet atomic pow- 
erplants are using uranium-235 for fuel. 
According to Western sources, France will 
buy enriched uranium for a nuclear power 
reactor from the U.S.S.R. 


Estimated levels of Soviet atomic gener- 
ating capacity for 1975 and 1980 are 3,224 
and 7,168 megawatts, respectively. The 
U.S.S.R. will probably increase the produc- 
tion of nuclear power from an estimated 
3.5 billion kwhr in 1970 to 6 billion in 
1975, and 15 billion kwhr in 1980. Nuclear 
power output is to represent about 0.6 
percent of national electric power produc- 
tion and about 0.1 percent of total Soviet 
primary energy output by 1980. 
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Soviet atomic energy statistics are pre- 
sented, in megawatts, ‘n the following tab- 
ulation: 


Capacity 
(megawatts) 
Estimated, 
oper- Actual, 


Dec. 31 
ation Jan.yↄm — 
1, 1975 1980 
1971 


Nuclear plant and unit Began 


Ob ninak 
Beloyarsk No. 1 
Beloyarsk No. 2 
Beloyarsk No. 8 te -- 600 ee 
Beloyarsk No. 4 a sea -. 600 
Novo-Vornezh No. 1 
Novo-Vornezh No. 2 
Novo-Vornezh No. 8 a — 440 NS 
Novo-Vornezh No. 4 


Shevchenko 11. uu we 350 a 
Bilibino No. 111112 "T E 12 M 


Bilibino No. 4. n E ud 12 
Kola Peninsula No. 1.... zx .. 440 oe 
Kola Peninsula No. 2.... S M» — 440 
Armenia No. 1........- EN — 440 it 
Armenia No. 2 s Ne — 440 


930 2,294. 3,944 
930 3,224 7,168 


1 The first dual-purpose nuclear power plant using a 
sodium-cooled fast reactor with a designed capacity 
of 150,000 kilowatts and desalination capacity of 
120,000 cubic meters per day of fresh water. 

Source: Pravda (Moscow) Oct. 13, 1970, M 8; 
Stroitel’naya gazeta (Construction Gazette, Mos- 
cow) Jan. 29, 1971, p. 1; and Moscower pravda 
(Moscow), Oct. 9, 1970, p. 3. 


New capacity.... = 
Total capacity.... u^ 


Other Fuels.—Peat (fuel), oil shale, and 
fuel wood together accounted for 7.7 per- 
cent of the total Soviet fuel production in 
1960, but, by 1969, their aggregate share 
had fallen to 4.5 percent. There was, in 
fact, an absolute increase in the produc- 
tion of these commodities, a trend which 
is expected to continue into the future. 


Minable oil shale reserves, confined to 
deposits in Estonia, the Leningrad Oblast’, 
and the Volga region, amounted to over 5 
billion tons of standard fuel equivalent. 
The largest oil shale reserves are in Es- 
tonia. The production of oil shale in- 
creased from 14.1 million tons in 1960 to 
over 23 million tons in 1970. The output 
of oil shale may possibly reach 27 million 
tons in 1975 and around 30 million tons 
in 1980. Little of the oil shale is used for 
the distillation of oil in the Soviet Union. 
Most of it is used directly for making gas, 
electric power, and petrochemicals. 


Soviet gross reserves of peat had been 
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expanded between 1955 and 1970 from 
about 20 billion to 25 billion tons of 
standard fuel equivalent. Only about 11 
percent of today's minable reserves, how- 
ever, are located in the centra] European 
part of the U.S.S.R., Belorussia, the Baltic 
States, and the Ukraine regions which pro- 
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duce over 80 percent of the national out- 
put. In 1970, 57.3 million tons of fuel peat 
was produced in the U.S.S.R. Analysis of 
past trends and Soviet potential facilities 
indicate that extraction of fuel peat may 
reach 60 million tons in 1975 and about 70 
million tons in 1980. 


The Mineral Industry 


of the 


United Arab Republic 


By Roman V. Sondermayer ! 


During 1970 the mineral output of the 
United Arab Republic (U.A.R.) remained 
of modest importance to the nation's econ- 
omy. The most significant mineral industry 
developments were in the petroleum sector, 
with the focal points being exploration in 
the Western Desert and development of 
the El Morgan offshore oilfield in the Gulf 
of Suez. Output of crude petroleum pro- 
duction increased a substantial 33 percent. 

In addition to activities in the petro- 


leum sector, the iron and steel, fertilizer, 
and cement industries were developed 
modestly according to the needs of a war 
economy. 

Ratification of an agreement by the Su- 
preme Soviet in Moscow for construction 
of Egypt's first aluminum smelter may in- 
dicate the beginning of an aluminum 
industry. Exploration for all nonferrous 
metals was intensive; however, results were 
not made public at the yearend. 


PRODUCTION 


Statistics on mineral commodity produc- 
tion are shown in the following table: 


1 Petroleum engineer, Division of Fossil Fuels. 


817 


818 MINERALS YEARBOOK, 1970 
Table 1.—United Arab Republic: Production of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
i p p doa EA. A LE 5,191 NA NA 
Iron and steel: 
Iron ore and concentrate thousand tons. . 447 460 e 500 
Pig ons oe oes ee ee ta ede ewe Be c uL E : e 200 423 e 450 
Crude steel... ..-------------------0 peace SAEN E E O---- 190 e 490 e 500 
Manganese ore and concentrate tt do.... 4 4 NA 
Titanium, ilmenite concentrate, gross weight 204 c nci 
NONMETALS 
3 (including vermiculiteõ eee e ue uz EE 
JJ! ĩ] —————————— —————— 8 373 e 400 e 400 
Cement, Fl,. E ed thousand tons.. 73,147 3,613 3, 686 
ays: 
Ele oiea ] 9M (é... ĩͤ³³A eee ces do- 700 928 e 900 
FF1lôÜ ͤͥVPTVTTTTVTVTdVPVPFVVBVb!.!... . 8 r 108,900 78,000 80, 000 
Refractofy f Y ⁰⁰AaAddddàV . AERE 77,790 NA NA 
; ³ðiꝗ/ͥſ ⁰⁰yy ⁰ EE REDE SE 1,221 900 e 1,000 
Feldspar, eruddgeeelGeeeelefeee-eeep·......· eese cse meme eaim me 1,718 3,000 e 3,000 
Fertilizer materials: 
Crude, phosphate rocck«kk kk thousand tons 1,441 660 e 700 
Manufactured: 
Nitrogenous, gross weight. ----------------------------- do.... 711 e 700 e 700 
Phosphatic, gross weight____...-.....-..---.----------- do- 369 e 370 e 370 
Gypsum and anhydrite, erude— „„ do.... 571 470 e 500 
Pigments, natural mineral, iron oxide, .................. 2... l.l... 2... r 385 e 400 e 400 
Pumlcee- 2252 eee Oe E Dou lu 8,000 200 e 200 
Salt, h haad ae thousand tons. . 622 885 e 500 
Stone, sand and gravel, n. e. s.: 
Basali-o css cope eke ces E EP astu RE thousand cubic meters 336 8,420 NA 
eee ß ee EI Ede ema ce thousand tons 78 e 70 NA 
Granite... o5 a 8 thousand cubic meters. . 27 e 30 NA 
))) ͥ ahr ets yy do 1,200 1,500 NA 
Limestone and other calcareous. ..... s do 4,000 4,300 NA 
7 a el a C ur EI MM EE Las E ,602 13,000 NA 
Sand including glass sand. thousand cubic meters. . 2,628 r 2,825 NA 
Sa ³ y see 8 do 67 75 NA 
Sulfur, elemental, byprodu ett „ 8,200 500 e 650 
Talc, soapstone, steatite, and pyrophyllite._...........---.-.-...------- er 4, 500 4, 300 e 4, 500 
MINERAL FUELS AND RELATED MATERIALS 
Coalcocanrclo:ucla Misc ] ² arc Ei CD M CIC. thousand tons VF 
Coke: 
Oven and beehi lle do 312 r 312 e 320 
Low temperature and gashouse_.....-..----.--------------- do.... 30 35 e 30 
% r ̃⁰ᷣ²ↄ²ÜvÜü. .m. ...... ICM EU Ed do 342 347 e 350 
Gas: 
Manufactured, all types do. 28 e 30 e 30 
Natural. osten dy y eee. million cubic feet 1,978 2,507 e 8,000 
Petroleum: 
Crug@: 225% oo cose betes risa Dae thousand 42-gallon barrels.. 62, 206 89,598 119,477 
Refinery products: 
Gasoline. ˙ↄ] xʃ⁰ ſ da do 6,523 8,868 NA 
Jet fuel... leuc i oa i RD Spe 8 do.... 4.878 24 NA 
KeroslHe. ore ete ce edd sudes Nous ae ccc i 8,294 NA 
Distillate fuel oil do.... 1,242 3, 633 NA 
Residual fuel o-lè“.&&ddd88d88s8s do.... 20,282 9,850 NA 
%%%ddddddff.k.kf0ỹẽ᷑t cL t y 8 do- 1,375 404 NA 
Refinery fuel and losses do NA 1,264 NA 
( te ewer et it mr Spes E do.... NA 22,8837 NA 
e Estimate. P Preliminary. r Revised. NA Not available. 
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TRADE 


The U.A.R. balance of total commodity 
trade showed a surplus in 1969. However, 
trade in minerals showed a deficit of $84.9 
million.2 

The relationships between total com- 
modity trade and mineral trade were as 
follows: 


Value (million dollars) 


Mineral 
commodities 
Mineral Total share of 
commodities trade l 
(percent) 
Exports 
1968..... 46.3 776.2 5.96 
1969. 54.0 930.2 5.80 
Imports: 
1968_____ 151.9 813.6 18.67 
1969..... 138.9 796.2 17.45 


Principal commodities traded by the 
U. A. R. in 1969 and their valuation fol- 
lows: 


819 
Value 
(thousand dollars) 
1968 1969 
Exports 
Crude oll... bie td 9,412 21,370 


Partly refined oil 
Refinery products............ 
Other fuels and related 


8,641 ........ 
4,401 6,012 


products.................. 151 842 
Iron and steel 1,587 6,826 
Other metals 2 220 
e co es 14,598 11,943 
Phosphate rock. ............. 5,712 4,812 
Other nonmetals. ............ 1,795 2,482 

rr 46,324 54,007 
Imports: 
Iron and steel 41,436 89,148 
Other metals 19,998 17,492 
Fertilizer s 20,147 14,538 
// ˙ .; ee 4,518 3,309 
Other non metals 10, 508 12, 528 
Crude and partly refined oil... 25, 426 19,337 
Refinery products 6,909 17,049 
Coal, coke and briquets. ....... 9,546 10,954 


Other fuelns 3,477 4,580 


? Where necessary, values have been converted 
from United Arab Republic pounds (Ef) to 
U.S. dollars at the rate of Efs 1.00 0852 80. 
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Table 2.—United Arab Republic: Exports 1 of mineral commodities 2 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum including alloys, semimanufacture s 1 
Copper including alloys, semimanufactures-_-_-_-........---------------------------- -------- 87 
Iron and steel: 
, e 992 
Pig iron, sponge, iron and steel powder —ꝛ—- -------- 4,545 
Primary d 444% 6,447 41,919 
Semimanulactures ß) e eme a pe inctenececcdsn EA r 6,068 16,163 
esc including alloys, semimanufactures.-......-......-.-..---------------- llle l.l 59 27 
ther: 
Nonferrous ores and concentrates, n. e. 1 
Ash and residues bearing nonferrous metals, n. e. 246 
NONMETALS 
Abrasives, natural, grinding stones 4 
Coment P ———ÓÁ—————————— 876,294 819,791 
Clays and products: 
Clays crude n.6.8 co elec eo oe Soon oe ewe see cee y uc Lene 543 
Products: 
Refractory (including nonclay bricks)...................................- 
Nonrefractory . . . . ------------ 22 -- 222 oon een en rre cere Lee c Lll... 8,142 4,004 
Diamond 
GOM ——————————————————— carats.. 1,623 508 
Indusal coed see ð . eel ee !...] oe Geet a LICE 49 8 19,178 
I ↄ˙⁰A ³o w ¶ͥ⁰ð⁰d ⁰⁰d es Sete y EM CE E 25 
Fertilizer materials: 
Crude, pheppßliieeee ente deu RE debi qus 450,705 409,528 
Manufactured, phosphatic, Thomas slag.------------------------------------- 29,700 89,102 
Gypsum and plaster << -=c irene ennan irua e x andcsedos r 832 45 
11! "—————————ÁÓ———— aa sect= 751 1,945 
84. ————Á———ÓÁ————— € 48,730 41,080 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked: 
Granite, porphyry, sandstone, et e «««« „„ 758 
Worked: 
Building or monumental 8 5 
Gravel and crushed ß . ed eo ecd da eR eu DEBE ME 401 
Sulfur, sulfuric: acid-oleUm r 7x mn ĩ d uS E ate ous 50 
Tale, ttt a A EA ⁰tt 2,530 
Other n. e. s.: 
Crude: 
Meerschaum, amber and je-o))rꝶurõrõurrõrõrrõrrrrõr é eee eee ee ee 1 
r ³o¹ AAyyyyyyyyyyy%yh%ySyySy%%SſrãwUb. ———— ee 4 
S o esee soe e Vendee amc deed d meu miei 48 
Building materials of asbestos, cement or of fibre-cement. .....................- 1,320 4,965 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natur.. 3,138 328 
Coke and duit) Mete —————————————————ÁÁ— 6,822 19,843 
Peat including briquets and litte-errzꝙr:h r õr „„ . 50 
Gas, hydrocarbon ust deweTRE eR ERA ERE m degeE T mMAST S 110 190 
Petroleum: 
rüd8. i. ncncbcueuacc ͥ ]oĩ¹ LEE E thousand 42-gallon barrels... 75,2834 10,912 
Partly . O.--- 25881 
Refinery products: 
Gasoline. ß ß ra dee au EE ca do...- 9,166 ........ 
Kerosine and Jet füuüuk.n.n...„ ce secdoc eR Mee do- 305 273 
Distillate fuel II... ese ERES do.... 71,872 54 
Residual fuel 01]: ⁵ð......ßGſ0ſſſãſ ⁰ Et ERES cuesta %%öo 8 649 
Gr p y A SSMO do... 2-1 2z 1,204 
r ͥ ͥ ͥëꝑ z ͥ.́ſ ²ẽœt———!—k!.... 8 do.... 74,848 2,180 


r Revised. 
! Includes reexports. 


? From the Central Agency for Public Mobilisation and Statistics. Monthly Bulletin of Foreign Trade. 


September 1969 and July 1970, 140 pp. 
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Table 3.—United Arab Republic: Imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


821 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydroxide....-...2 ccce e See bushes eoeeGeee obese ee he eee 23 267 
Metal: 
DOTAD e o x sud c oe ees r 8,134 4,578 
Unwrought and semimanufactures. ........ 2.22.2222 22 LLL cL LLL lll 2l 222. ll r 331 1,262 
Arsenic trioxide, pentoxide, and aciccakkkaa ccc LLL LLL lll ll Lll ll 14 105 
Chromium oxides and hydroxide s 15 5 
Cobalt oxides and hydroxides__.__....--...-._ 2 2c LLL LLL LLL lll Ll Lll. 2 42 
Copper: 
yp ins TL 1,185 1,309 
Copper sulfates (including alums) and persulfates_______._______.__-_-____-__--- 14,120 19 ,082 
Metal including alloys, all form 2.22222 cL eee eee 33 393 
ON Cae eee ite a ua ⁰⁰⁰t ß i he a troy ounces.. 78,122 685 
Iron and steel: 
Roasted DYTIIG cocco zoe mccain ie EL i ree eT E 1,664 59,883 
Metal: 
SerüDiost lecce cadit ¾ ↄ. ̃ĩ sete ß 8 r 35, 205 32,310 
Sponge iron, powder, and soůũt᷑ 2L c LLL LLL LLL eee 159 155 
III ] Z.“. cee e LE E ela E ute 85,797 52,776 
Ferromanganese.. . a e a EaR 10,020 6,279 
Steel Primär- ³·bwd ee ee eae ³ x e eye 24, 434 8,713 
Semi manufacture 139,988 136,028 
Lead: 
)%%%%CGöͤ CUNT a ß AAA ENSE a AA 423 549 
Metal including alloys, all form n „ 4,719 8,134 
Manganese: 
Ores and concentrate s 91 ........ 
Oxides ETE IDEE 784 1,346 
TJ õͤͥ⁰ ³ m(f(fgff ͥ ⁊ↄ at 76-pound flasks. _ 116 58 
Molybdenum including alloys, all form 1 3 
Nickel: 
Matte, speiss, and similar materials 19 
Metal including alloys, semimanufactures______________-_--__----------------- 593 9 
Platinum-group and silver: 
Waste and sweeping. ...........-. LL Llc ll lll Lll Lll lll 222222. troy oun ces 482 
Metals including alloys: 
e masse t DE LE Em E D E Es do.... 7 64 
Silver, unwrought and semimanufactures thousand troy ounces. . 8 93 
Rare-earth, compounds of thorium, uranium and of rare-earth metals 9 4 
Uranium and thorium and their alloys. s 30 95 
in: 
M ³o / ³ ¹ 1A e E ee long tons 9 6 
Metal including alloys, all form 93 468 289 
tan cose umane mts 8 339 584 
Jõͤͤ ĩ⁵˙Üꝛꝛ᷑..;᷑᷑r;?ĩ1 dy y y 3 1 
Zinc: 
Qin [l PERMIT" TEENS 186 292 
Metal including alloys, all forms. ........ „„ r 4,766 2,740 
Other: 
Ore and concentrate n. e. 456 7,367 
Ash and residues containing nonferrous metals 21 NA 
Other inorganic bases and metallic oxide s „ 59 61 
Metal including alloys, all forms: 
Mels DI Le E M 15. gores 
Pyrophoric alloys (including ferrocerium dꝛↄꝓp é o:. „ 1 
Base metals including alloys, all forms n. e. sss (2) 41 
NONMETALS 
Abrasives; natural, „ ⁵7??]! ðꝭ hy 8 8 45 
; we eee eee hae ͥ⁰ ⁰ͥ⁰ꝙdß dd é 3,959 2,717 
Boron materials, oxide and aciiiiccccc k 35 28 
e, )) ß e M RA dE 11,192 2,889 
eri EE yd mt ec eae E (2) 5 
Clays and products (including all refractory brick): 
7777 duca e CM ee ene eee oe ³ðV5sñ. ³ 6,168 5,178 
Products: 
Refractory (including nonclay brick s) 8,888 11,806 
N; Ä / o / ſſͥͥ ⁰ͥ⁰m md ee ee 9 6 
Diamond not set or strun gg car ats 90 
Dill. ð ĩð 8 12,029 3, 466 
Feldspar and fluorspaꝶuꝶtʒrtʒt- LL 22 c 22 2L eee eee eee 1,2283 417 
Fertilizer materials: 
Crude: 
ie, ß , ß Edad ee E ELE 12 30 
POLUSSSIG- 6. irene ety 6˙»'⅛¹iß̃è́̃]ĩ⅛0Il̃ ] mr; mm y a a A 1,988 7,385 
Manufactured: 
NilFogenoUs8-. 2... eee ee DU LE LIÉ eee eee r 409,047 287,176 
Other including mixeeeeeodddͥddũddʒdd „„ (2 20 
Ammos (ieee t ß ed LM eee ee 25 28 


See footnotes at end of table. 
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Table 3.—United Arab Republic: 


(Metric tons unless otherwise specified) 


Imports of mineral commodities 1—Continued 


Commodity 1968 1969 
NONMETALS— Continued 
Graphite, natural. ²ði f...; 41 157 
Gn e ⁰⁰q yd ces QE 284 335 
Magnesit 4ũ2—nöũõũcꝶk«4kꝶh⅛X!n 4%! 915 916 
Mica including worked. ch „%%% ⁵ ᷣͤ„ͤ—k! . 8 1 56 
Pigments, mineral, natural, Bude uui ye ok ees ieee LI 737 769 
Pyrite eee ß COO D NOMEN MUR ae ea 64,658 26,978 
)) ͤ§ ] ]Ü à cere et ¾ — 0h ß x pA 14 15 
Sodium and potassium compounds n. e. s: 
auste 8008 MENSES HUNC ——— ³⁰˙¹äwAmm RE 37,674 41,258 
Caustic potash, peroxides of potassium or sodium.............................- 76 192 
Stone, sand and gravel: 
IJJJCJCÜ.Ü ⁰.¹.ͤ ² TT(ͥũͤ REL ECCL dd EM Eu E ere 624 51 
Dolonmite. --:.529 2. 5 cose ze y y I e EE 208 88 
Gravel and crushed rokekckk4ckkak4‚k‚k‚‚dõddgd „„ 47 58 
Quüattz and qüaártzitë . , e uude 13 211 
Sand (excluding metal bearingns zz 95 452 
Sulfur: 
| qs DC d eeeseesleeeee r 60,652 41,219 
Sulfur di. dd 2 39, 424 
III A sor oce 9,788 10, 239 
Tale, steatite, natur). ETT ROS 1 26 
Other n.e.s: 
Ü ð ͥ ]⁰¹· w- Lid dee 218 406 
Oxides, hydroxides and peroxides of barium and strontiumm mmm 1 2 
Other aloe... ¾ . ius 4 5 
Building materials of asphalt, asbestos- cement or of fibre- cement 288 29 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ................ Lll Ll LLL LLL LL Lll LL ll eee 395 5,875 
! ⁰⁰⁰yd ⁰ h Me. 1,979 NA 
Coal and briquets: 
Anthracite and bituminous coaalllll““““ ll 505,205 491, 660 
Briquets of anthracite and bituminous oll!l!ll „„ 1E 
Lignite and lignite briqu et 8 
Coke and h 8 72,878 
Gas. natural. ] ⅛ ˙ ͥ yd ðè K iik EE LE a E. 39,884 68,051 
Hydrogen and rare gasemmæũTꝓw =EBs444õ4k 44444 20 87 
Peat including briquets and litteeerrrrõnrnrnrnnr „„ 830 1,811 
Petroleum: 
S oð⅛¾l.. Ie eE EGRE a thousand 42-gallon barrels.. 19, 406 6,868 
F ³o˙ dl ⁰⁰ eds do- 7 14 
Refinery products: 
eL Tr ERREUR ——— y do.... 87 17 
Kerosine and jet fuel_.__.._.-.-- 222222 2 2l lll LL 2 LLL 2 Llc lll. -- do.... 2,086 2,169 
Distillate ett ß do 4,135 2,968 
Sr y Iu IC D. cT 0 a 4,938 
LUDFHOBhiA. clones Llc . qe cuu e Le See ee do- 481 351 
õ§öÜ; yd y . y do- 270 1,096 
)))))ööAõĩ0t .-. ³ð¹A¹R eee ee es do 7,059 11,529 
Mineral tar Rie other coal, petroleum, or gas derived crude chemicals 30 932 
t Revised. NA Not available. 


! From the Central Agency for Public Mobilisation and Statistics. Monthly Bulletin of Foreign Trade. 


September 1969 and July 1970, 140 pp. 
2 Less than 14 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1970 the council of the 
Supreme Soviet in Moscow ratified the 
1969 agreement between the Governments 
of the U.A.R. and the U.S.S.R. for financ- 
ing the construction of a 100,000-ton-per- 
year aluminum smelter at a not yet deter- 
mined location in Egypt. The plant is to 
be completed by 1974. Power from Aswan 
Dam electric plants and imported alumina 
will be used for the electrolytic prodction 


of aluminum metal. Approximately 60 per- 
cent of the annua] output will be ex- 
ported. Reportedly, the plant will cost an 
equivalent of about $96 million. 

Iron and Steel.—Expansion of the Hel- 
wan steel plant continued in 1970. Details 
on accomplishments were not made public. 
Reportedly, two blast furnaces are being 
added, raising the total pig iron capacity 
to 1.5 million tons per year. The construc- 
tion is supposed to be completed in two 
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stages. The first furnace is scheduled to be 
completed in 1973 and the second in 1975. 

Exploration of the iron ore deposits 
found in 1969 at Bahariya Oasis, about 200 
miles southwest of Cairo, continued. De- 
tailed surveys confirmed about 200 million 
tons of medium-grade iron-ore reserves. 
The Egyptian Mining Organization plans 
to develop the properties and construct a 
railroad between Bahariya and the steel 
complex at Helwan. 

Other Metals.—About 40,000 square kilo- 
meters were covered by geological teams 
exploring for nonferrous metals, however 
results were not made public. 


NONMETALS 


Cement.—Detailed plans for constructing 
the four new cement plants approved in 
1969 were completed during 1970 by the 
Ministry of Industry. The Alexandria plant 
will be built first and will have a capacity 
of 1 million tons of cement per year. Most 
of the cement from the Alexandria plant 
will be exported. The Assuit plant will 
have an annual capacity of 550,000 tons, 
and its output will be used to satisfy the 
requirements of southern Egypt. The two 
remaining plants, each of which is sched- 
uled to have a capacity of 500,000 tons, are 
planned for Helwan (near Cairo) and for 
a Red Sea coastal location between Safaga 
and El Ouseir. 

Fertilizer — Materials.—Exploration of 
phosphate rock deposits in New Valley 
near Abu Tartour continued during 1970. 
In general, the result confirmed the exist- 
ence of sizable deposits; however, estimates 
of recoverable reserves have been reduced 
from 300 million tons to 200 million tons. 

Romanian specialists continued develop- 
ing four phosphate mines and a beneficia- 
tion complex at Hamrawayn near Al 
Quayer on the Red Sea coast. The mines 
will produce approximately 1.2 million 
tons per year of phosphate rock. The ben- 
eficiation plant will yield about 600,000 
tons of concentrates annually. A railway 
line will connect mines at Hamrawayn 
with the Safaga sea port. 

A new phosphate mine was under devel- 
opment at Aby Shumayila in the Western 
Desert. Production of 50,000 tons of phos- 
phate rock is planned for 1972. Report- 
edly, reserves amounted to 7 million tons 
of rock, but the P505 content of ore was 
not reported. 
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Plans call for construction of a new fer- 
tilizer plant which will utilize natural gas 
from Abu Madi field. The plant will pro- 
duce 800,000 tons of nitrogenous fertilizer 
per year. Although government officials 
had not determined the location for the 
plant, a site near Alexandria appears to be 
the most probable. The 200,000-ton-per- 
year granulated super phosphate plant of 
Société Financière et Industrielle de Kafr- 
el-Zayat was completed in early 1970, and 
was producing at capacity at yearend. 


Sulfur.—Construction continued on a 
plant at Ras Gharib to extract sulfur from 
natural gas. The capacity of the plant was 
not disclosed. 


Construction of two sulfuric acid plants 
was underway at yearend 1970. The plant 
being built at Abu Zabal will have a ca- 
pacity of 100,000 tons per year and will 
operate on imported pyrite. The second 
plant was under construction at Assuit and 
will have a capacity of 80,000 tons per 
year. Completion dates, which were not 
fixed for either plant, will depend on 
financing. 


Other Nonmetals.—Egypt also produced 
barite, diatomaceous earth, gypsum, kaolin, 
lime, natron, sand and gravel, stone, and 
talc during 1970. In general, quantities 
were small and reports on nonmetalics 
were incomplete, lacking important data 
On new reserves and capacities of existing 
mines and related facilities. Reportedly 
gypsum was found in the Alamein area, 
and about 1 million tons of quartz stone 
was discovered in the Higlia area of the 
Eastern Desert, Furthermore, limestone ex- 
ploration was concentrated in areas of 
upper Egypt, along the Nile Valley, and 
southwest of Suez. Because Egypt's white 
sand workings are located in Sinai Penin- 
sula, now occupied by Israeli forces, explo- 
ration for new white sand deposits has 
been extensive. Black sand exploration has 
been concentrated in the Nile Delta. 


MINERAL FUELS 


Petroleum was the principal source of 
energy used in Egypt, accounting for about 
72 percent of the total fuel consumption. 
Imports of refinery products were essential 
since the refineries near Suez were de- 
stroyed by Israeli forces in 1968. The 
U.A.R.'s coal deposits in the Sinai Penin- 
sula remained under the control of Israel 
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and imports covered the modest domestic 
demand. 

Petroleum.—Exploration for oil and gas 
was concentrated mostly in the Western 
Desert; however, the bulk of the country’s 
oil production came from the Gulf of Suez 
area. With production over 300,000 barrels 
per day in 1970, El Morgan offshore field 
was by far the country’s largest. 

During 1970 the country’s policy favor- 
ing the participation of foreign interests 
in exploration and production continued. 
In general, financial terms are negotiable. 
Exploration expenses are generally pro- 
vided by the foreign company until a com- 
mercial discovery is made. Subsequent de- 
velopment and production costs and profits 
are shared equally between the Government 
company, Egyptian Genera] Petroleum Corp. 
(EGPC), and the foreign company, in a 
joint venture. 

During 1970 the Government finalized 
oil exploration agreements with three for- 
eign companies. The first, Amoco U.A.R. 
Oil Co. (AMOCO) obtained an additional 
area in January 1970. With relinquish- 
ments and new acquisitions, Amoco holds 
56,340 square kilometers (as of July 1, 
1970) of exploration acreage, all in the 
Western Desert. 

During 1970 Japan's North Sumatra Oil 
Development Corp. (NOSODECO) for- 
mally signed an exploration contract with 
the Egyptian Government. The contract, 
which covers a  38-square-mile block 
offshore in the Gulf of Suez, is an Indone- 
sian-style contract in which production is 
shared with EGPC. The acreage, which is 
considered highly promising, is situated 
close to Ras Gharib, Karim and El Mor- 
gan oilfields. The contract provides for a 
3-year exploration phase and a 15-year de- 
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velopment and production period with a 
further 5-year period at NOSODECO's op- 
tion. NOSODECO undertakes to spend a 
minimum of $3 million on exploration 
during the first 3 years, and to start drill- 
ing an offshore exploration well within 12 
months of the effective date. Forty percent 
of crude oil production will be set aside 
for recovery of NOSODECO exploration 
and development expenses. The remaining 
60 percent of production will be shared 
between EGPC and NOSODECO as fol- 
lows: When production is less than 50,000 
barrels per day, EGPC will receive 68.5 
percent and the rest will go to NOSO- 
DECO; when production exceeds 50,000 
barrels per day, EGPC will receive 75 per- 
cent. NOSODECO will pay a bonus of 
$500,000 when production reaches 50,000 
barrels per day for a period of 90 consecu- 
tive days. EGPC will pay the royalties 
equal to 15 percent of production, and 
also the income taxes of NOSODECO. 
Egyptian Petroleum Development Co. 
(EPEDCO) was organized as the operating 
subsidiary of the NOSODECO-EGPC joint 
venture. Later in the year, the United 
States’ independent Southeast Asia Oil Co. 
obtained large blocks of exploration 
acreage in Egypt. The acreage consisted of 
six widely scattered blocks with a total 
area of slightly over 12,000 square miles. 

Occidental Petroleum Co. and Frontier 
Petroleum Co. discussed and negotiated 
joint ventures with EGPC. However, at 
yearend no official action was reported on 
these negotiations. Areas discussed included 
acreages in the Eastern and Western Des- 
erts, as well as some offshore sites in the 
Red Sea. 

The concession holdings for each com- 
pany are shown in table 4. 


Table 4.—Principal concession holdings in the United Arab Republic, July 1, 1970 


(Square kilometers) 


Company 


Amoco UAR Oil Co. (AMOCO).................... 


Compagnie Orientale des Petroles d'Egypt (COPE)... 
Egyptian Petroleum Development Co. (EPEDCO)... 
Egyptian General Petroleum Corp. (EGPC). ) 
General Petroleum Co. (GPC).....................- 
Gulf of Suez Oil Co. (GUPCO)....................- 
Philips Petroleum Co. (Philips)) 
Western Desert Operating Co. (WEPCO)........... 
International Egyptian Oil Co. (IEOC)............. 


! All in occupied Sinai. 
* Government held acreage for future leasing. 


Red Sea Nile Western Total 
Area Delta Desert 
Meee, sue, 8 56,340 56,340 
3 %%%FF tum ds 1485 
5 100000 Sis: eaa 100 
Sy Soe cmi sea 8 48,500 248,500 
„ . ˙ AA eis 390 
EON 5 805- unn o Life sns iet 5,895 
TED NONPAR PDC PRINTED ͤ RC COR TRU 13,940 13,940 
mE ete had 34,700 84,700 
3 1,650 20, 2o0 21, 850 
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During 1970, drilling activities continued 
at the same level as in 1969. Seven rigs 
were drilling exploratory wells and five 
were engaged in development and produc- 
tion. Approximately 600,000 feet were 
drilled of which about 47 percent were 
“wild cat” drillings. No significant discov- 
eries resulted. However, some of the results 
in the general area of the Quattar Depres- 
sion in the Western Desert were promising. 
Most of the production drilling was con- 
centrated in offshore El Morgan oilfield, 
and onshore Umm-Al-Yusr, Uyun, and 
Amr. Daily average production for the first 
5 months of 1970, was as follows: 


Production 
Company and field (barrels 
per day) 
General Petroleum Co. (GPC): 
J ³ĩͤAA p 10, 440 
Ras Ghar id „42 
Umm-Al-Yusr................... 9,400 
))) eee eee E: 1,840 
PE ica ets ⁊ eee ee 890 
/;öÜ;Ü˙ð— ³ ˙ Sede ck eek 160 
Western Desert Operating Co. 
(WEPCO): 
El Alamein...................-. 37,770 
Gulf of Suez Oil Co. (GUPCO): 
OFgan ⁰A End eL des 243 , 450 


Compared with the same pediod in 1969, 
average production increased by 81,000 bar- 
rels per day. 

Egypt's largest field was the offshore El 
Morgan field; however, because its location 
is south of the now closed Suez Canal, the 
marketing of El Morgan oil is especially 
difficult. During 1970 through Petroleo 
Brasiliero S.A. (PETROBRAS), Brazil, 
signed an agreement to purchase oil at 
$1.10 per barrel, f.o.b. Ras Shukeir. This 
price is considerably lower than similar 
crudes with a Mediterranean Sea outlet. 
Two PETROBRAS tankers will move the 
oil to Brazil. Egypt will supply 10 million 
barrels per year for 3 years, or about 
27,400 barrels per day. The oil, 32? API 
gravity with 1.16-percent-sulfur content 
will be used in PETROBRAS's Duque de 
Caixias refinery. 

Egyptian plans for the Suez-Mediterra- 
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nean (Sumed) crude oil transit pipeline 
were completed at yearend 1970. The pipe- 
line will connect a new petroleum port at 
Sohna, 25 miles south of Suez, with another 
new oil port in the general area of Alex- 
andria. Capacity of the 42-inch pipeline 
will reach 1.2 million barrels per day. One 
pump station will be located at Sohna and 
another near Cairo. Storage capacity at 
each terminal of the line will be 6.3 mil- 
lion barrels. Estimates of the cost of the 
pipeline range from $200 million, includ- 
ing an equivalent of $30 million in local 
currency supplied by the Egyptian Govern- 
ment.3 

Egyptian Authorities together with for- 
eign companies were planning to develop 
three sources of natural gas to be used to 
create an internal supply primarily for 
generation of electric power and produc- 
tion of fertilizers. Involved in the planning 
are flared gas at El Morgan field, develop- 
ment of Abu Madi field in Nile Delta, and 
development of Abu Qir off Egypt's Medi- 
terranean coast. Costs for developing the 
gasfields, Abu Madi and Abu Qir, were re- 
ported at $23 million. WEPCO would drill 
six wells in the offshore field of Abu Qir, 
about 15 miles northeast of Alexandria. 
Also, a pipeline to carry the gas to Alex- 
andria was made part of the project. 

During the first half of 1970 the Czecho- 
slovakian export firm Technoexport com- 
pleted the delivery of equipment for a 
petroleum refinery to be constructed near 
Alexandria by the Alexandria Petroleum 
Co. The plant was designed to process 
either imported or Egyptian crude oil. Re- 
portedly, the input capacity for imported 
oil will be 1 million tons, and for domestic 
crude oil, 1.6 million tons. Fundamentally, 
the plant is a straight-run refinery with fa- 
cilities for desalting crude oil and for 
producing liquified petroleum gases. The 
refinery equipment was manufactured by 
the Kralovo Pole Engineering Works in 
Czechoslovakia. 


3 Petroleum Intelligence Weekly. V. 9, No. 51, 
Dec. 21, 1970, p. 5. 
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The Mineral Industry of the 
United Kingdom 


By Horace T. Reno: 


According to the National Institute of 
Economic and Social Research, stagnation 
characterized the economy of the United 
Kingdom in 1970. Compared with 1969, 
output increased 1.5 percent, exports 
increased 3 percent, and imports increased 
5 to 6 percent. There was a balance of 
payments surplus of $1,390 million.? Nev- 
ertheless employment trended downward 
during the year. 

Crude steel output was a record 28 mil- 
lion tons, but the ferrous metals produc- 
tion index indicated a decline from past 
years. Unusually severe winter weather for 
the third year in succession and perennial 
labor trouble left their mark on the 
domestic metal and mineral industries in 
1970. Consumer demand for heating coal 
contributed to an overall shortage, and 
more than 1 million working days were 
lost by labor strikes. The nation's coal 
mines were the most severely affected by 


strikes with a loss of 2,870 working days 
per 1,000 employees. 

Consolidation and reorganization of the 
steel industry to achieve higher efficiency 
and the benefits of large-scale operations 
continued as planned. The nonferrous and 
nonmetallic industries operated about as 
usual; however, there was a shortage of 
rock salt to keep the roads free of ice. 
Planned mechanization and consolidation 
of the coal industry continued. There was 
a shortage of coal for all purposes, and the 
Government lifted its ban on coal imports. 

A major oil discovery was made in the 
United Kingdom sector of the North Sea 
which gave promise of providing a Brit- 
ish-owned supply base for the United 
Kingdom's refining industry. North Sea 
natural gas continued to have great impact 
on storage, distribution, and consumption 
of gas throughout the United Kingdom; 
however, activity in the gasfields was some- 
what less than in the last 6 years. 


PRODUCTION 


Production indices for mining and 
quarrying and manufacturing branches of 
the mineral industry were as follows 


(1963 = 100) : 
1969 1970 
M and quarrying............. 80.2 78.1 
Ferrous metals. 116.2 115.7 
Nonferrous metals 109.3 109.5 
Nonmetallic mineral processing. 127.8 124.7 
Chemicals 149.2 158.5 
; Coal and petroleum products... 189.3 151.1 
All industry...................... 122.9 124.0 


Source: Central Statistical Office (London). 
Eo, Digest of Statistics. No. 308, March 1971, 
pp. 44-4 


Detailed production data are given in 
table 1. 


1 Physical scientist, Division of Ferrous Metals. 

2 Where necessary, values have been converted 
from United Kingdom pounce (UKE) to US. 
dollars at the rate of UK£1-—US$2.40 
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Table 1.—United Kingdom: Production of mineral commodities 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
nee,, e e ß e daa E I 90 90 90 
es 88 84 40 
SecohdATV.. ee alae 2 Arg AAA a GE Ee r 200 227 214 
Cadmium n including secondarꝶꝶ/ é metric tons r 205 245 818 
oeh mary (fr (from imported blister) d 49,707 49,316 49,487 
rom imported blister) ...................-........ Osean ; ; : 
3232222 y ĩðͤ 8 do.... * 148,008 927 156, 807 
Iron jm stee : 
h ⁵ĩ² ↄ // / du ELEC ELS QE LEE r 18,986 12,298 12,018 
Pis iron and blast furnace ferroalloys............................. r 16,696 16,653 17,672 
% ũé œ QAqf n!... . 126,277 „84 „816 
Steel semimanufactures: 
Gactloné-.-.-252222299m.- o oECENECHESSD SE thousand tons.. 5,111 5,596 5,656 
Plates, gp eera a ³·ꝛ¹ AA do.... 11,128 11,814 12,288 
Pipe and tube stock .-do.... 882 895 891 
Railway track materia!!!) do 276 274 308 
Other rolled 1. ...2.22- ccu o co cece ee cmenEne OEC mm do 987 908 881 
nee: and forgings...................-.-......----.- do 417 435 423 
)//V%/V%%VVCbG0VGVꝙÿr y elwicinie wee do 1,981 2,092 2,211 
%%% ³ĩ³A EE SLE e ed do.... 20,671 22, 009 22, 603 
Mine output, metal content.............-------..--.- metric tons.. 78,248 e 8,000 e 3,000 
i Ilion from imported ores and concentratess do.... 381,890 89,056 48,768 
Refined! .-. ß eene Rua ß uu m do.... 285,600 260, 287, 000 
Magnesium inelu e, ß s uRewRR WM eed do.... 8,600 v2, 2, 700 
Hs l, refined inclu ng ferronickel JJ À— Us do 741,700 29,700 86,700 
Mine output, metal eont en long tons.. 71,798 1,622 1,695 
11 cs —— ³»0 . ³ A E do.... 24,983 25,982 21,687 
Secondary "RISE 8 do.... 2,829 2,921 2,466 
Zane ⁵ð̊ñ ð ee ee accu esese E metric tons.. 142,882 150, 146,597 
NONMETALS 
Barite and witherite..... ac LAC cce ec r 80 18 e 18 
Calcit os ouo sal hsee TU LsLE BR enm dd mm. LEE IL quem EM c P EE t 28 e 271 26 
%00 ]5»Wä ] i ³ð³AAA 17,878 17,421 17,058 
Chill ↄ ·ꝛmAAààͤ˙²˙uu ]%˙Üv tr: ĩ;ð- ð2—ß 6 y e EL * 19,011 18,295 16,123 
Clays: 
jJJJddddCCßͥͥõwð3k / SCHO aaa ar aes e ERR NE r 2, 826 8,055 8,188 
c s DM DL EE 1,969 „703 1,781 
Potters and ball. c 22 9 u ͥ ͥ ͥͥͥ ͥT—T—T—T—T—Td—V—— MER Ee de t 742 880 887 
3 including baIeaesafsasa. na haa EE EREES 39,823 87,400 e 35,580 
Mor UE E ↄ RR OM RR E C NU metric tons.. 14,987 12,9838 e 183,000 
ar (china à BONO) s c. ence eas swes ccs pU LL Qu em 0.... 380,872 83,102 e 83,500 
pee manu ufactured: 3 
Nest 22222222.2.22... r 800 841 710 
Phoaphatie c( 20s content) nn ĩͤd ⁵⁵ 8 441 444 445 
V%%0%0%0%%0%%C0öĩõ0.ꝙ . d ERES EE 12,941 2, 885 2,702 
Fluors LION eae eae eee ee Bese eee Vee ee metric tons.. 196,098 190,298 215, 000 
Gypsum and anhydrite—ꝛ n Allrk c ««ck«4chh„ũ„bé E i 4,276 
õ·’êauwrt a ee ee eee oe casa 1,105 1,589 1,757 
FI ³/.ffkfꝑ0ꝗ5ꝗ³⸗. ß de S M E aE r 1,519 1,605 1,788 
Other! sees ove s memedacsadsezandecxedbusdcccced qut t E E 5,131 5, 582 5,698 
8 are and vel: 
hert f! AA LLL LE 55 15 19 
Sous "rock and perlité. ³ ⁰ Add eee weseewes news r 84,074 85,806 ,686 
estone including marbl „„ „t r 81,188 88 , 985 87,826 
Sandstone including ganister._..........._..--.-....---.-----.-.. r 18,465 16,636 16,649 
PT rt LUN M PVC A SPORE 1 70 65 
Saud and vol: | 
Sand for glassmak ing 1,529 1,589 1,201 
Other silica aandaſdaſdddd ccc Lace eee ce eee c eere ,009 2,352 2,214 
Molding sand............ „„ 1,388 1,665 1,821 
Building and concrete ang thousand cubic niet 82,897 82,581 32,409 
JJJJöõͤõĩ§500˙⁵0.w“ .:. . 8 8 540 88,312 ,806 
Strontium minerals metric tons.. 7,888 11,721 e 8,000 
Sulfur, elemental recovered. ......... cc ccc ee eee eee ee 47 48 87 
Tale, soapstone, and pyrophyllite......................... metric tons. 111, 527 10, 261 e 10,000 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities—Continued 
(Thousand metric tons unless otherwise specified) 
Commodity 1968 1969 1970 » 
MINERAL FUELS AND RELATED MATERIALS 
Carbon E TA EI A è VV. ˙6wm!̊ E E EE NM E AEE 184 198 211 
0 diss ene e LER AUC 3, 3,631 9,684 
a 5 J))CVyVVVVVCVCCVff!t!..!.!.;. x NO ES r 162,762 149,840 140, 879 
oke: 
ene, . ß e aa SC. * 16, 508 16,841 16, 590 
C %%FQᷣù )))) /c ——. my  aa * 4,668 8,084 902 
Coke breeze, all types é 2,651 2,278 2,010 
Fuel briquets, all grades 322-2525 coe ose es eder eo vue dcc conaet 5 1,040 1.158 1.204 
"Manufactured 222 million therms?.. 3. 809 3.518 2,890 
Natum! FER qewesaaa aec cq million cubic feet.. 71,851 9 178, 678 891,958 
Petroleum: 
/öôéêö1w—vuqꝙ ⅛ A AA thousand 42-gallon barrels.. r 591 562 607 
pr nnd 
Refinery products: 
Gasoline, aviation. ..........----.-------------------- do.... 588 834 
Gasoline, Motor. occ. sic doce Socks cece sena C ssQe dde do 81,085 86 , 962 96,488 
Jet WMO)! 2 oo22ccag ead coe eee eee ete do 21,471 25,414 27,817 
Keroslné- aic-l-accldnemsssexrawbdeRmUWus neue RE EE do.... 18,746 19,798 20,769 
Distillate fuel lll do.... 7,905 145,309 167,965 
Residual fuel oil do.... 228,271 254, 965 285, 565 
( ³˙“.ͤ ˙⁰wm.. ²ĩ⅛V ⁰⁰⁰ʒ; sensere do 7,204 8,411 9,264 
% xꝶxx kdyd ß do.... 84,611 86, 589 87,281 
Refinery fuel and losseen Ss do.... 40, 682 44, 059 46 , 744 
%. ⁵³ð⁴ſ ³ do.... 610,458 671, 886 741, 772 
Estimate. » Preliminary. r Revised. 
1 Includes wheels, types and axles, and semis for sale. 


? Includes lead refined from imported bullion and secondary lead. 


3 Year en May 31 of that stated. 
* Includes fluorspar reco 
5 Salt in brine other than for saltmaking. 
6 Gas made at gasw 
71 therm 100, 000 British thermal units. 


Gross production and marke 


from old mine dumps. 


orks plus purchased coke-oven and refinery gas. 
ted production not reported separately, but regarded as virtually equal. 


* Gross production of which 99.7 percent was sold to consumers. 


TRADE 


Trade in mineral commodities in 1969 
accounted for approximately 16 percent of 
the value of all exports and 28 percent of 
the value of all imports by the United 
Kingdom. The value of trade increased 
about $300 million in exports and $450 mil- 
lion in imports. The trade deficit attribut- 
able to mineral commodities was approxi- 
mately $3.0 billion. 

The United Kingdom became a signifi- 
cant coal importer for the first time. 

Approximate values of the major min- 
eral commodities traded in 1970 were as 
follows: 


Million dollars 
Export Import 
Petroleum, crude. .............. 19 1,649 
Diamond.....................- 605 755 
Iron and steel 809 1695 
Copper. -2-2-2 308 681 
Gold bullion.................... 648 1,080 
Petroleum products 400 512 
Silver and platinum group metals !. 180 111 
Aluminum. ............-.....-. 63 1819 
Nickel... !.. 188 1258 
Lead and zinc.................. 64 1186 
A D i o PEE EE ̃³⁰» m (ccc E 58 1 97 


1 Including ores and concentrates. 


Source: Overseas Trade Accounts of the United 
Kingdom (December 1970). 
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Table 2.—United Kingdom: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and bschenſgesaesesesasesese RS e eR asuid Wed 17,128 10,152 
Metal ineluding alloys: 
rr ⁰ hes nece LS 21,317 22,242 
3 inet 40,041 40,882 
Bismuth- null A eee eee 808 857 
Chromlüi ²˙i ꝛ˙² ⁰ ę² !!. r 1.070 1.282 
Cobalt oxide oe h 5 ͥͤã 98 71 
0 including alloys: 
o css dp ĩĩÜͤ.6Eñk1üꝛß;ỹ?ẽ0 r ² 102,529 108,585 
Sinne ee eee eles r 14,761 84,969 
Gold unworked Or pariy worked: 
Bullion, refined__..._......-.--------.----.------ thousand troy ounces. . 54,778 10,676 
Other including leaf............................................ do 208 546 
Iron and steel: 
J ⁵⅛»W· ] ↄ LM ĩͤ . 8 thousand tons r 917 561 
Pig con; ferroalloys, and similar materials... .....................- Osce r115 112 
Steel, primary forme é Occ. 459 292 
EN rept ah i " T 
ars, rods, angles, shapes, sections: 
i 1o NERA P y eres ee ae do.... 258 206 
Other bars and roduss OL Ics 866 440 
Angles, shapes, sections ««ͤéõõkkk444ͤ„ do 421 448 
Universals, plates and sheets: 
Universals and heavy plates uneoa te.. do 392 387 
Medium plates and sheets uneoated do 78 57 
Light plates and sheets uneoa ted do.... 977 664 
Tinned plates and sheets uncoated—ꝛͤͤ- 4 do.... 869 361 
Other coated plates and sheets do.... 227 244 
Hoop and rt R PODES ERE do 108 112 
Rails and accessories «k do 1151 168 
Wire .22 ences tore Sees eee eee E ee “i do.... 124 129 
Tubes, pipes and fittings. __.....-.-.------..-...-.-.---...-. do.... 491 585 
33 Castings and forgings, rough ggg do 18 23 
M looo ³ ( 0(nê0 ff eiie ⁰¼⁰0 A M MEE 5.081 6,214 
Metal including alloys: 
hl, 88 r 102, 757 142, 822 
iilltlſſſſſß0 c d HaT r 1,927 ,094 
ey including alloys, all form CeCe r 923 1, 067 
Nickel including alloys: . 
Unwroughti: ß e e ae uer aei r 84,020 28,491 
mim nuss ee)) Ed r 11,761 12,186 
Silver and platinum group including alloys: 
Platinum group. 2 os sec Lecce ete catcsc. thousand troy ounces.. 1,283 1,811 
MIVBE E E nean ec eee E I See ⁰⁰ʒ IL eU Ede do.... 26,607 44,056 
S.I ß —— teres RUIT IR REOR ORROE long tons.. 855 404 
Metals including alloys: 
ee ß e adi d n deci do.... r 12,878 16,419 
- Semimanufactures__...........--.--------.-----...--------e do.... 610 
inc: 
Oxide and peroxide. ...2.:-u ß ß Cdi AR NEUE uda r 4, 639 5,634 
Metal including alloys: 
ÜnWIOUglU. x ß sse eee es r 22,753 16,412 
So: Semimanufacture sss «ͤ4éͤkk «kk «„ r 4,600 6,866 
ther: 
Nonferrous base metal ores and concentrates (excluding radioactive ores and 
%% T...... 88 8,012 12, 084 
Nonferrous base metal scrap, ores, concentrates and waste of precious metals, 
and uranium and thorium oreemddsssss 33, 561 45,092 
NONMETALS 
Abrasives, natural n.e.s.: 
/ "P ——— 8,952 5,472 
Grinding and polishing wheels and stone st.... 5,869 7,651 
Asbestos, crude and waste ö ö „„ r 4,459 4,787 
, oe ee tae . ot eee thousand tons.. 278 347 
Clays and products (including all refractory brick): 
8 1 china and other do.... 2,298 2,608 
ucts: 
Refractory (including nonclay bricks)......................... do.... r 170 185 
N ößÄ;Vrͤ“ ³o¹.¹ /- ud dE TE ete do- 72 82 
Fertilizer material manufactured, nitrogenou ss do.... 845 301 
Lime — x )ũũũ ⁵ð x 36,127 40,590 
Mineral pigments, naturlllkkk*w 5,997 , 480 
JJ) a ese ⁰ͥ⁰yd d thousand tons 488 519 
Stone, sand and gravel... .... L2: ccc „„ do.... 1,106 2,685 
Strontium minerals, celestite. |... LLL cL LL ccc ccc LL Lea cc Lc sse sese nr 5,917 7,667 
Other n.e.s.: 
Crude including metallurgical wastes not containing recoverable metals 
thousand tons.. 579 724 


See footnote at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalllkkckkckklꝘk kk 7,886 5, 581 
Carbon DACE . e ß ß r 88,826 83,996 
Coal including briquets, /» thousand tons 12, 762 3, 545 
Dl. meten yyy ( NES do 853 1,021 
Gas, natural and manufactured... .....................-----.--.----- O.... 36 55 
Petroleum: 
Crude apr er ar —————— ERO do.... 884 443 
EU ae (inc 
Gasoline (including , . maed dns do.... 1,941 1,048 
Korodlnl. -azceweecvandacudhueuudi.laNum S Raum E Ed do.... r 989 1,018 
Distillate C1l!!!!!)!!h!.!;öͤöÜ. T. do r 4,728 5,079 
Residual fuel oĩllb k do.... * 6,628 ,999 
Ene ð do t 568 58 
Mineral jelly and akk r 3,892 4, 745 
Other including bitumen and other residues thousand tons.. r 217 206 


r Revised. 
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Table 3.—United Kingdom: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate. thousand tons.. 442 478 
Metal including alloys: 
/%%„„ͤÜ.Ü¹ ĩ ? ue du CE d E E do.... 18 14 
Ft! 1mm ³ꝛ m har mm 88 do 862 858 
eus em oe ———————————— — — Ce 39 47 
ut uding alloys: 
jr pM —Á—Ó——Á——Q—— . — RN 826 885 
dd — ——————Ó—Á—————— E 160 241 
Cadmium including alloys, all forms. .............................. lll... 1,268 1,388 
Chromite: 6420s :poEonCaRGAMOCOT euis A du E EE thousand tons.. : 15 199 
Cobalt: 
Oxide and hydroxide................--.. ee LL cL LL LLLA LL cL een 955 611 
Metal including alloys, all forms......................-..- - Ll ll lll. 1,560 1,465 
Copper: 
Ore and concentrate. rtf ee Ne EGER DEINEN EDS * 1,426 NA 
Metal including alloys: 
nr D DRAN ⁵⁵ d EE EE E M 8,058 8,280 
Unwrought, unrefined and refined blister.............. thousand tons * 471 478 
a m ous elas ———————————— 8 * 11,805 11,155 
old: 
Metal unworked and partly worked, fine basis: 
Rafned... ß s eau) thousand troy ounces. . 44,687 12,875 
Un eühned.. ß ß eM Ea M dw Qd E do 819 767 
Iron and steel: 
Ore and concentrate, except roasted pyrite thousand tons.. * 17,624 18,261 
A ² V..ę v.... d EE Cad Eee do 862 201 
77 ³ðVQõͥͥ1ĩä A - ms 8 do.... 8 294 
Pig kon including cast iron, powder and hot do.... 241 190 
Ferroalloys: 
Ferromanganese— ccc rece cle ccc c cae c ecc e ee e n enn do 67 96 
CPC ³˙¹i;Aq ²³¹mium ⁰ ¹·mm . e E eS QUEM do.... 218 284 
Steel, primary forms-.--...............--------.---.----..---.---- do.... 591 1. 125 
e rods, ; l ha d secti 
angles, shapes, an ons: 
M Wire FOG foot es en cce oe eect d de case do.... 155 58 
Other bars and rods. ...................... lc eee do 376 272 
Angles, shapes, and sections do.... 86 86 
Universals, plates and sheets: 
Heavy and medium plates and sheets, uncoated............ do.... 177 185 
ht plates and sheets, uncoated. ......................- do.... t 425 885 
Other coated plates and sheeta—un do 72 42 
Heep d ſfſfſfſhb m e aEuOpUS-cUWDUOE do 63 41 
Tubes vi pes an d fittings. ......-..-------------------------- ae 258 199 
u pipes and fitting 0...- 
€ Castings and forgings, rouge do.... 2 8 
Ore and concentrate. ...... LLL Lc LLL LL ce LL «44 do.... 60 71 
Metal including alloys: 
/ a eine y ĩ Eua org 1,914 1,450 
CC ·ͥ vÿ˙i ³⁰»Wü¹mnm ͤĩy ͤr 0 a due dee E thousand tons 1214 229 
iman |j, ²]˙ůU! ð ͤ r.... RN 1,022 889 
Magnesium including alloys: 
| eere "o" 4 estes ceseu ees ocese M 8 481 212 
Unwroüghl.......uce .d Ed 6,186 5, 682 
Manganese ore and concentrat̃ „„ thousand tons. . 1481 48 
%%% tainane ecto deeds 8 76-pound flasks. . 18,237 22, 184 
NoD enum ore and concentrate. |... LL LLL LL LLL cL LLL nee 8,401 12,918 
ckel: 
Matte, speiss and similar materials r 59,194 47,142 
Metal including alloys: 
BOTED eae senate oe ee ee CE r 4,821 444 
UÜUnwIOUEhU......2242 kk r 81,092 28,089 
BUIACLUTEB oos Sie Se em cm LE eee em r 1,450 ,964 
Platinum group including alloys, all form thousand troy ounces.. 158 1 
Selenium, elementallllkknnansnsnsnsnsnsn 15 224 
Silicon, elemental— ecc ccce eere Denon ele 14,597 16,690 
Silver bullion, fine basis: 
47 eee ee ci ae toe ie E thousand troy ounces. . 12,706 104,234 
NOG EIE MPH M KO eee ee Sw PCR NAE 0 53,171 19,650 
Titanium ore and concentrate: 
J)! ³⁵ðVj/ſ M A NEN NEN OMEN thousand tons.. 254 260 
õ§öð—b ] ]U.́Vd ꝗ0 ⁊ v E rd ms Oa. 21 45 
Ore and concentrate long tons.. r 67,568 74,805 
Metal including alloys: 
MORES EE EEVEE E ß MCN HERES do 1,085 1,141 
Unwrought and semimanufactur es do.... r 9,479 7,117 
Tungsten ore and concentrate r 6,278 ,422 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
"7" METALS—Continued 
e: 
Ore and concentrate...._........------..------------ eee thousand tons.. 886 884 
Metal including alloys: 
le. jr ð - —— RR 8,505 1,217 
e 5 9 9 9 5 60 SeSE.cdee thousand tons 178 165 
777 ..... 88 * 1,648 1,285 
Zirconium ore and concentrate. ............... Le c llle 25 Ll ll lll ll rl «„ r 50,184 48,184 
Ores and concentrate thousand tons.. r 18 19 
Ash and residues containing nonferrous metals do.... 63 88 
Base metals including tungsten, molybdenum and tantalum. ........ do r 28 28 
NONMETALS 
Abrasives, natural excluding diatomit thousand tons 80 65 
44141! — A Á— seca do.... 179 180 
Barite and witherite.-_...._--------------- oe enn eee eee eee O.. 88 56 
Borax e «D «5 4p 4D OHHH «D — «D db 4D «b 4» 9D "D GD — GP GP GP Up C» UD «D UD 2— — «P SDAA Gp «b CO VP «b UM CD UD GD 9O — 4D GP —— GP €» MD 95 0. - o a 13 13 
e sees ß seudesecc i eni uae do.... 880 183 
Clays and products (including all refractory brick): 
SL EOS Yn y] A ⁵ ⁵6 k —————— — do 101 186 
ucts: 
Refractory (including nonclay bricks)......................... do.... 59 69 
N o Aſ AAA do.... 21 18 
Diatomite and other infusorial ijj Äͤ§;¹5õ do 48 40 
Feldspar and fluorspar ————— — n alee do.... 2184 189 
F materials: 
Crude: 
Nit ¹nnI 44 do 380 288 
hö ³⁰˙ ——————— do r 1,873 1.698 
Po í PRLE NE PE AANE r ³AAaAſAͥ ³ AAA 8 do 87 97 
Othe oou fp ees D E do.... 27 27 
Manufactured: 
Ni OUS EPEE EE E EE AAA do.... 880 288 
, ou oo ß eee eee Leese do.... 76 62 
qct C ³)ZVVV  ———es do.... 810 748 
Other including mixed. ..................................... do.... 815 296 
C). oio Bion s ⁰õZãme. y M 110, 408 10, 454 
G , ß ur eaaa thousand tons. . 191 168 
"li^ e —Á———————— C————— — PES do.... 76 124 
Mica, crude including splittings and waste do- 13 12 
Pigments, mineral, crude, natural! r 6,196 5,845 
Pyrite (gross JJ)! w thousand tons 220 221 
Cres eee we d and gravel SOG C» UD OD OD» CD CD GD GD 4D CD „„ «D CD een (D CD Op V» Gb GOD CD „ CD Gb GOD OD «e» OD Wb Mb "VD OD G5 CD UD es OD 4D c» € do.... 38 54 
ne, sand and gravel: 
Dimension stone: 
Crude and partly worked do.... 81 $1 
( ˙ eee d 8 983 28 24 
Uh ²³ wl cee aaa EARS ics aU ME D E do.... r 28 27 
Gravel and rr, se cecereccoescosecs do.... r 245 224 
quartz and quarteite. 26 26 ꝙù¾ eh cav Wu niaku qu Oe sede do 10 8 
d excluding metal bearing do- 212 223 
Sulfur, elementél. co uoo cenecctucleec ⁰⁰ GeN used ced do : 781 744 
Talc, steatite, soapstone, and pyrophyllite....................-..---..- do.... 51 52 
Other n.e.s.: 
PPP ͥͥͥͥͥ0‚⁰0¹́ñꝑſiim ] ;ͤ suec ILL Mq UEM da- r 858 896 
Slag, dross, and similar waste, not metal bearing r 12,699 8,745 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalkkk‚kl v thousand tons. . 66 50 
Carbon DIRCE: ⁰³ cde xE duda wa ĩð2— DP SES do.... 15 12 
Coal and coke including briqu st do.... 71 91 
Gas, natural and manulaeturſꝶe nk do.... 11,093 1.131 
Petroleum: 
Crude and partly re find «44««„ͤ««c do r 82, 581 94, 569 
Wen aoho (inch 
Gasoline (including natural do.... r 4,712 4,204 
Kerosine and jet fuel! do.... r 5,818 6,178 
Distillate e oes udeno eceiwec o dete chm ma cse sEde do.... r 3, 575 2,994 
hh i es oe tig a eee do- 17,184 6,228 
it Scu ma do.... r 688 581 
Mineral jelly and an kn O... 189 186 
Petroleum coke. ..................- „„„„„„„ do.... * 74 91 
o PREE EEA NL Tr 8 3 68 56 


t Revised. NA Not available. 
1 Includes andalusite, kyanite, etc. 
3 Includes nepheline syenite. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Primary aluminum produc- 
tion in 1970 was 18 percent more than in 
1969, but secondary production was 6 per- 
cent less. Smelting plant capacity was 
unchanged. However, the construction of 
three new aluminum smelters planned for 
completion in 1971 proceeded as scheduled. 


Preliminary data indicate that aluminum 
consumption increased about 3 percent 
compared with that of 1969. Labor strikes 
at the British Aluminium Co. Ltd. 
(BACO) plant at Falkish and the Alcoa 
(Great Britain) Ltd. plant at Swansea 
probably accounted for most of the differ- 
ence between supply and consumption. 

Exports of semifinished aluminum shapes 
totaled 41,638 metric tons, 2 percent more 
than in 1969. Imports of unwrought alumi- 
num and aluminum alloys, which account 
for most of the United Kingdom supply, 
were up 5 percent, with imports of semi- 
finished aluminum goods unchanged. 

Aluminum prices were raised an average 
of 3 percent in the second quarter of the 
year, and 5 percent in the fourth quarter. 
The leading aluminum firms of the United 
Kingdom changed from the imperial to 
the metric measuring system in July and 
immediately began charging premium 
prices for imperial-dimension aluminum to 
encourage the change. Continental sup- 
pliers, however, continued to offer imperi- 
al-dimension aluminum in the United 
Kingdom at the lower prices. In view of 
the overall difference between domestically 
produced and imported aluminum goods, 
the Aluminum Federation asked the Gov- 
ernment to impose antidumping duties on 
low-priced imports. 

Anglesey Aluminium Ltd. BACO, aud 
Alcan Aluminium, Ltd., were constructing 
aluminum smelters, to be completed in 
1971, with planned initial annual capacity 
of 260,000 metric tons. The Anglesey plant 
in Wales on Holy Island near Holyhead 
was nearest to being completed at yearend. 
Carbon-baking electrode  furnaces were 
operating, and 10 training cells began 
operation in November. Baking furnaces at 
the BACO plant in Sutland at Ivergordon 
were lit, and it was anticipated that the 
furnaces at the Alcan smelter at Lyne- 
mouth in the north of England would be 
lit in the first quarter of 1971. 


In view of the anticipated activity in the 
United Kingdom primary aluminum indus- 
try, a subcommittee of the London Metal 
Exchange studied the feasibility of opening 
an aluminum market. At yearend, the 
committee apparently had not yet reported 
its findings. 

Copper.—All copper produced in the 
United Kingdom is smelted and refined 
from imported blister and matte or from 
secondary materials. Imported copper 
comes principally from Chile, the Republic 
of South Africa, and Zambia. Production 
from imported blister in 1970 was 
unchanged from that of 1969. However, pro- 
duction from scrap was 157,000 metric 
tons, compared with 149,000 tons in 1969. 
Refined copper imports, principally from 
Zambia, Canada, and Chile (in that 
order), totaled 409,920 metric tons. Con- 
sumption of copper in all forms was 
changed little from that of 1969, but total 
exports of semifinished copper and copper 
alloys were 17 percent more than in 1969. 

According to the Rio Tinto Zinc Corp. 
Ltd. (RTZ) annual report, after prelimi- 
nary drilling for copper at Coed-y-Brenin, 
permission was sought to carry out more 
extensive scout drilling in the area. 

Iron Ore.—The United Kingdom’s iron 
ore mines produced slightly less ore in 
1970 than they produced in 1969, in spite 
of a 7-percent increase in consumption 
measured by the quantity of ore consumed. 
Domestic ores provided 37 percent of the 
total ore consumed, foreign ores 63 per- 
cent. In terms of contained iron, however, 
the domestic mines provided only 22 per- 
cent of the total. 

Canada, Norway, Liberia, Mauritania, 
Venezuela, Sweden, and the U.S.S.R., in 
that order, were the principal suppliers. It 
is noteworthy that Sweden, in the past 
second in rank, this year ranked sixth. 
The use of new deep-water iron ore 
unloading facilities completed last year, as 
well as diversifying supply sources, was 
responsible for the changed pattern. 

This changing pattern in the United 
Kingdom iron ore supply sources was 
reflected in smelting operations. Approxi- 
mately 20 million tons of ore was sintered 
in 1970, continuing the downward trend in 
the use of sintered ore in the steel indus- 
try. Downward trends in the coke rate and 
use of gas also continued, but the use of 
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liquid fuel in the industry remained 
remarkably stable. The pig iron-to-scrap 
ratio in 1970 was 1.04 to 1.0, continuing a 
5-year trend of increasing use of scrap to 
make steel. 

Lead and Zinc.—Lead and zinc concen- 
trates were produced principally as a 
byproduct of fluorspar mining in Derby- 
shire. The production of 4,100 metric tons 
was little more than that produced in 
1969, despite exploration and development 
of some of the old mines in the district 
and in North Wales. Imported bullion and 
secondary materials were the principal 
basis for the lead industry, and imported 
concentrate was the principal raw material 
for the zinc industry. Practically all the 
lead bullion and most of the zinc concen- 
trate originated in Australian mines. The 
Irish Republic supplied zinc concentrate to 
the United Kingdom, as it has since 1968. 

The trend in consumption of both 
refined lead and lead alloys continued 
downward, but consumption of zinc 
although less than that of 1969 was more 
than that of 1968. At yearend, however, 
there was some indication of slackening 
activity in the domestic zinc industry. 

Steel.—The change of government in 
June did not noticeably affect the opera- 
tions and planning of the nationalized 
sector of the iron and steel industry. Brit- 
ish Steel Corp. (BSC), reorganized on 
March 29, 1970, into six product divisions: 
special steels; general steels; tubes; strip 
mills; constructional engineering; and chem- 
icals. According to corporation officials 
the new organization would enable it to 
rationalize selling and production where 
similar products are involved, to employ 
its present plants, and to plan future 
development to the greater benefit of the 
corporation as a. whole. Each division is 
headed by a managing director; the divi- 
sion management is essentially autonomous 
within its own field. 

The special steels division's predominate 
activity is the making and rolling of stain- 
less alloy and high-grade carbon steels. 
The manufacturing plant it controls is 
widespread, ranging from South Wales, 
North Wales, and the Midlands to Cumber- 
land and west Scotland. The nucleus of the 
division is in the Sheffield area in which the 
divisional headquarters is situated. 

The general steels division is the largest 
of the six and the largest producer of crude 
steel. This division operated 37 plants and 
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employed about 86,000 workers in 1970. Its 
principal products are billets, plates, struc- 
tural shapes, rods, bars, and wire. Its oper- 
ations are widespread throughout the 
United Kingdom with major concentra- 
tions at Scunthorpe on Teeside and in 
Scotland. 

The tubes division is responsible for 
producing about 70 percent of all the steel 
tubing and steel pipe manufactured in 
Great Britain, and a large part of the 
spun iron and concrete pipes. The division 
operates throughout the United Kingdom 
with works at Calder, Clydesdale, Addie- 
well, Hartlepool, Stockton, Staveley, Stan- 
ton, Wednesbury, Bromford, Huntingdon, 
Newport, Llawern, and Corby in North- 
amptonshire. Its headquarters are at Corby, 
where it operates the largest integrated 
iron and steel tube works in Europe. 

The strip mills division is charged with 
the operation of all the wide-strip mills in 
the United Kingdom and all the corpora- 
tion's interest in narrow, mild-steel strip. 
The division employs 70,000 people and 
operates at 31 sites throughout the country 
from Scotland to southwest Wales. Its 
headquarters are at Cardiff. 

The constructional engineering division 
brings together all the construction inter- 
ests of the BSC. It offers a wide range of 
products and services to the construction 
industry and has a building and contract- 
ing group that operates throughout the 
world. The core of this division is 18 steel 
fabricating works with total fabricating 
capacity of 200,000 tons per year. The divi- 
sion employs 10,000 people whose numbers 
include structural engineers and designers 
with a wide variety of skills and experi- 
ence. 

The chemicals division is charged with 
all the corporation's chemical operations. 
Its main objective is to optimize the 
return on coke-oven byproducts and coal 
chemicals and the inorganic chemicals used 
directly in the steel industry. The division 
was formed from the United Coke and 
Chemicals Co., Ltd., with its integrated 
coke ovens, and tar and benzole refineries; 
Dorman Long Chemicals with established 
tar and benzole refineries and associated 
chemical plants; and Bristol and West 
Tar Distillers Ltd., as the core of the new 
division. 

The general steels division of the BSC 
announced plans to install a pipeline in 
the Scunthorpe area from the estuary to 
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the River Humber to dispose of effluent 
from the Redbourne, Normandy Park, and 
Appleby-Frodingham works. The Anchor 
expansion in this area, probably the most 
ambitious of BSC plans to modernize and 
utilize the economies of large-scale steel- 
making operations, was well underway by 
yearend. Existing effluent disposal systems 
at the three works did not comply with 
statutory regulations of the locality, even 
without the new facilities. 

The low level of domestic steel prices 
continued to plague both private and 
public sectors of the industry. The BSC 
was granted a 10-percent price increase on 
January 27 and a 5-percent increase on 
October 16, the third and fourth increases 
in 18 months. However, some observers 
claimed that, as in the past, the increases 
were too little and too late. The fact was 
that the corporation did not make a rea- 
sonable return on capital already invested, 
and capital expenditures during the year 
were at an unprecedentedly high rate. 

Tin.—Tin mines in the United Kingdom 
produced slightly more tin concentrate in 
1970 than in 1969. Although imports of tin 
ore and concentrate were up slightly from 
those of 1969, imports of unwrought and 
semimanufactured tin and tin alloys de- 
creased more than 80 percent compared 
with 1969 figures, and 90 percent compared 
with 1968 data. Smelter production was 
down 17 percent, but tin consumption was 
only 6 percent less than in 1969. The im- 
balance between supply and consumption 
caused an abnormally high inventory, in 
spite of exports increasing almost 60 per- 
cent compared with those of 1969 and more 
than doubling compared with those of 1967 
and 1968. 

The South Crofty Ltd. mine at Poole, 
near Redruth in Cornwall, is the older 
and larger of Britain's two active tin 
mines. In 1970 it was in about the middle 
of a $2.4 million development program 
designed to double its production of ore to 
200,000 tons per year, which will increase 
its output of concentrate to over 2,000 tons 
per year. 

Geevor Tin Mines Ltd. successfully de- 
watered its Levant mine to the 190-fathom 
level. The company reported development 
openings of 5,036 linear feet at its Levant 
mine and of 4,240 feet at its Sims mine. 

Williams Harvey and Co., Ltd., which 
completed a new primary tin smelting 
plant at Kirby, Lancashire, last year, expe- 
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rienced mechanical and technical problems 
which seriously impeded production at the 
new plant. The company sold the Cornish 
Tin Smelting Co., Ltd., which had been 
recovering tin concentrates from old mine 
dumps in Cornwall. 

The plant expansion plans of Capper 
Pass and Son, an RTZ subsidiary, at its tin 
smelter at North Ferriby, Yorkshire, were 
on schedule, and its existing smelting and 
refining plant at Capper Pass operated at 
capacity. 


NONMETALS 


Barite.— The Closehouse mine, near 
Middleton-in-Teesdale in the northern 
Pennines, was the only mine in the United 
Kingdom in 1970 producing barite as its 
principal product. Byproduct barite was 
produced at the Muirshiel mine of RTZ 
near  Lochwinnoch,  Renfrewshire, by 
Laporte Industries, Ltd., as a flotation con- 
centrate at its Cavendish mill, and by C. 
E. Giulini, Ltd. at its new mill at 
Hopton.3 Production of 16,250 metric tons 
was reported for 1969. Barite imports in 
1970 were 16 percent above the 1969 level. 

Clays.—Fuller's Earth.—Geologists of the 
Institute of Geological Sciences found 
important deposits of fuller's earth at shal- 
low depths during routine mapping in the 
Swindon-Abingdon district of Berkshire.* 

Fluorspar.—Deepwood Mining Co. out- 
lined a sizable deposit of fluorspar 6 miles 
northwest of Bakewell, Derbyshire. The 
company reported that the deposit is high 
grade, containing more than 50 percent 
CaF. plus barite and lead, and that it 
would be amenable to open pit mining.5 

Gypsum and Anhydrite.—Mine produc- 
tion of gypsum and anhydrite in 1970 was 
7 percent less than the record established 
in 1969. United States Gypsum Co. sold its 
interest in BPB Industries, Ltd. which 
dominates the United Kingdom gypsum 
industry. The two companies, however, 
planned to maintain a close working rela- 
tionship and exchange know-how and 
research information.6 Bellrock Gypsum, 
Ltd., the only other large producer of 
gypsum, was taken over by the BPB sub- 


sidiary, British Gypsum, Ltd. 

3 Industrial OnI The Bal ie hy Barite In- 
dustry. No. 32, May 1970, pp. 15- 

4 Industrial Minerals. Ful ers Earth Found in 
Berkshire. No. 28, January 1970, 37. 

s Industrial Minerals. Fluorspar Find in Derby- 
shire. No. 28, January 1970, p 

* Industrial Minerals. US you 70.0.3 of Its 
BPB Interest. No. 36, September 1970, p. 35. 
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Potash.—The sinking of two 18-foot-di- 
ameter circular shafts by Cleveland Potash, 
Ltd., at Boulby near Straithes, North York- 
shire, proceeded on schedule. Preliminary 
figures indicate that the United Kingdom 
imported slightly more potash in 1970 than 
in 1960. As in the past, East Germany 
was the principal supplier with 34 percent 
of the total, followed by France with 12 
percent, and West Germany with 11 per- 
cent. 

Salt.—Imperial Chemical Industries Ltd. 
salt mine at Winsford in Cheshire was the 
only producer in Great Britain in 1970. 
Production was 1.8 million tons. Three 
hard winters in succession resulted in an 
insufficient supply of rock salt to keep 
roads open in icy weather. 

Silica Sand.—The British Industrial 
Sand, Ltd. (BIS) and Buckland Sand and 
Silica Co., Ltd., are the only independent 
companies in Great Britain that regularly 
produce silica sands for colorless glass. Pro- 
duction was estimated at 1,585,000 metric 
tons in 1969 and 1,524,000 tons in 1970. 


MINERAL FUELS 


Coal.—The coal industry of the United 
Kingdom was marked by a year-long labor 
shortage, unauthorized strikes in most of 
its mines, and a demand for coal far 
exceeding the supply. 

Coal production at the mines was down 
about 6 percent from output in 1969. Ten 
collieries were closed during the year, but 
open-pit mining increased in spite of 
opposition from environmentalists. Opposi- 
tion to open-pit coal mining in several dis- 
tricts was largely dissipated when it was 
demonstrated that open-pit mining in 
areas despoiled by waste from under- 
ground workings again made the land 
useful for agriculture. 

Coal output per manshift was 1-14 per- 
cent higher than in 1969. There were 87 
deaths in coal mine accidents during the 
year in comparison with 95 in 1969, but 
the rate of deaths per 100,000 manshifts 
increased from 0.13 to 0.14. Overall, the 
safety record in the United Kingdom coal 
mines has been improving. The National 
Coal Board, in its report for the fiscal year 
ending March 1970, reported 82 deaths 
compared with 115 deaths in the year 
ending March 1969 and 130 deaths in the 
year ending March 1968. Serious injuries 
reported in these periods were 672, 788, 
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and 975, and total accidents per 100,000 
manshifts were 172.9, 182.5, and 191.2, 
respectively. 

In spite of the severe shortage of coal in 
domestic markets, coal exports from the 
United Kingdom in 1970 were 13 percent 
more than in 1969. However, the Govern- 
ment lifted its ban on coal imports on 
December 5, so that 227,219 tons of coal, 
coke, and briquets valued at $47,824,000 
were imported during the year. 

The National Coal Board was unusually 
active in promoting district heating, which 
combined with waste disposal offers many 
advantages to communities seeking to 
resolve their air pollution and waste dis- 
posal problems at the same time. In addi- 
tion to its own work, the Board sponsored 
the first international district heating con- 
vention in London in April 1970. 
Researchers on coal mine mechanization 
reported the development of an automatic 
vertical steering system for power loaders. 
The system uses nucleonic sensing to guide 
the machines below a preselected roof. 
They also developed heavy-duty, armored, 
flexible face conveyors. The National Coal 
Board formally opened the most modern 
mine in Europe, the Reddings Drift near 
Barnsbly in Yorkshire, which operates on a 
retreat mining system in two entryways. In 
1970 it achieved productivity of 17.5 tons 
per manshift. The average of al] United 
Kingdom coal mines was about 2.2 tons 
per manshift. 

Mechanization of United Kingdom coal 
mines and liquidation of high-cost, ineffi- 
cient mines were the prime objectives of 
the National Coal Board when it was 
established 10 years ago. In 1970 the Board 
was well on its way toward achieving both 
objectives. However, success was not with- 
out drawbacks in either instance. The liq- 
uidated mines would have helped: over- 
come the coal shortage, and mechanization 
at the mining faces threw many operations 
out of balance because hoisting and 
transportation capacity was not adequate 
to handle the increased coal output of the 
mechanized working places. 

Natural Gas.—Natural gas from the 
North Sea continued to change the pattern 
of the United Kingdom’s energy supply. 
Production from the North Sea gasfield 
more than doubled for the second year, 
392 billion cubic feet in 1970 compared 
with 178.7 billion cubic feet in 1968. An 
unusually cold winter and a shortage of 


838 


coal facilitated the change from coal to gas 
as a source of heat and power. According 
to the Gas Council, natural gas made up 
for three-fifths of a consumer shortage of 
a half million tons of coal during the 
winter. 

The following tabulations show the 
sources of gas available in the United 
Kingdom for fiscal years ending in 1969 
and 1970: 


Million therms 
1968-69 1969-70 
Gas (manufactured): 
oal gas 


333000 665 427 
Oil gas 2,134 1,747 
Water gas and other gases. . 148 46 
Gas . 

FC 285 227 
Eque defied pef petroleum gas 846 272 
Coke oven gas 858 830 

Other (including natural gas 
used ingas manufacture). 1,074 1,958 
Subtotal..............- 5,005 5,007 
Natural gas direct to consumers. 160 187 
Total gas available 5, 165 5,744 


Source: The Gas Council Annual Report and 
Accounts 1969—70. 


The House of Commons was informed 
in April that the reserves of natural gas 
recoverable from the North Sea had been 
estimated at 29 trillion cubic feet (29 x 
1012). The Gas Council continued studies 
to determine the most economical storage 
facilities for natural gas, and during the 
year added 493 miles of pipeline to the 
national transmission system, bringing the 
total system length to 1,565 miles. 

There was some indication that the 
impact of North Sea gasfields on the 
United Kingdom economy was beginning 
to moderate. Most license holders to 
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explore for oil and gas in the United 
Kingdom sector of the North Sea obtained 
the bulk of their concessions in September 
1964, and under the terms of the law, 
were to surrender at least half their terri- 
tory at the end of the initial 6-year period. 
The Ministry of Technology revealed that 
approximately three-fourths of the origi- 
nally licensed area had been returned. 
Apparently most interest in the North Sea 
sector centered on the possibility of finding 
oil in certain areas close to the Norwegian 
sector. The retained areas were where nat- 
ural gas had already been proved or where 
there are favorable prospects for doing 80.7 
Petroleum.—Historically, Great Britain's 
petroleum industry has been noted as an 
important processor of crude oil and a 
consumer of refinery products. This year 
may have marked the beginning of expan- 
sion of the industry into crude oil produc- 
tion. BP Petroleum Development Limited 
announced a major oil discovery in the 
British sector of the North Sea, 110 miles 
northeast of Aberdeen. The wel was 
reported to test 4,700 barrels per day of 
sweet oil acceptable in domestic markets. 
The existing industry continued to grow. 
Domestic consumption in 1970 totaled 95 
million tons, an increase of 6.7 percent 
compared with the level of 1969, and 
petroleum product exports totaled 17 mil- 
lion tons valued at $400 million compared 
with exports of 14 million tons valued at 
$350 million in 1969. The following tabu- 
lation shows consumption of petroleum 
refinery products in the United Kingdom 


for 1969 and 1970: 


7 Petroleum Press Service. Massive Surrender of 
United Kingdom Licenses. V. 37, No. 11, Novem- 
ber 1970, p. 418. 
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Metric tons 
Product 
1969 1970 
C Pai Loo osanca cesi MR coESe PUE Ad LEE ES UE 465 , 544 828 ,265 
PO ANG sie ae as eee oe eee ĩͤ ae ieee 421,791 482,274 
IJ ³»W¹1ůnqůã miu. ͥ yd d —— 786, 719 740, 745 
eee ß ß 11,250,780 9,489,800 
Aviation GOING... osos c oo ERAS RE EHE dS DUAE Ed dup Musee E 100,869 74,596 
Aviation turbine fuel, wide cut................. zzz n le lll... 281,952 152, 629 
Aviation turbine fuel, otberrrrrõr·rõr eee ee 2,968,121 3,253, 767 
Motor spirit (including industrial benzoleꝛꝛꝛꝛꝛ 77 13,443,841 14,284,757 
Industrial spirits (including industrial benzole)........................... 100,870 48,17 
JJ) ³⁰˙mwm]y]i]y ³o·¹ Add ecesanasus 144,196 136,294 
Burning Olli oes . . . EE EE E OL 2, 243, 903 2,480, 742 
h ³o¹ w.. ³ - ⁰ RE S M EE 64, 525 i 
Dery Mel ⁵ mw0 ggg 7ĩ;ͤ ,.. K y 4,868,100 5, 034, 599 
Gas and/or diesel r.lt,.t,.t.tttt Ee oS enHeEErasE cee 10,514,569 12,109,047 
Fuel oil, light... oo cnc coe cccudadesocdeweueccuceseeceuHeceus 8,451,487 8,163,047 
Fuel oll, medium... .uouacezehewbuzébesseescusebiaxcamzaenceuuuam od e 5,520,585 6,856,096 
Fuel oil, pei )7)CC(üCͥͤͤͥͤ rp es she SCIO E ate et 24,956,580 28,565,710 
Lubricating oils and greaseãe s 1,227,524 1,175,245 
Paraffin wax and scale. ........-...------- + LLL c Ll e LA LLL lll ll. 59,185 57,035 
H ⁰ ⁵².... ⅛² m ͤ ͥ mar ⁊ð—- mt LM E SM RU EE 1,840,816 2,068,629 
Chemical feedstock (other than naphtha).......................-........ 411,467 888,443 
Refinery consumption, fuel oil ll Ll Ll eee ee 5,653,532 6,028,398 
Total deliveries into inland consumption 90, 776, 906 96 , 866, 962 
Bunkers, and/or diesel oil..............----2-- LLL Llc Lc LLL Lll ssl 780,196 799,141 
Hunkerg, l ³ A 4,805,222 4,717,108 
Total bun s mss RET DaE HER 5,585,418 5,516,249 
Elf! ͥ ⁰ ¹¹⁰¹¹A¹Ar ena iE ĩ e E E 813, 588 652, 682 


Source: Institute of Petroleum (London). Consumption and Refinery Production 1969 and 1970. May 1971, 
p. 3. (Figures converted from long tons, using factor of long ton X 1.01605.) 
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The Mineral Industry of Venezuela 


By Gordon W. Koelling ' 


The value of Venezuela's crude minerals 
output increased more than | percent dur- 
ing 1970, primarily as a result of higher 
petroleum (including natural gas) and 
iron ore production. Approximately 94 
percent of the value of crude minerals out- 
put was accounted for by the petroleum 
industry which also was responsible for 
more than 90 percent of the country's total 
export receipts and probably provided over 
65 percent of the Government's ordinary 
revenues. About 5 percent of the value of 
Venezuela's crude minerals output was ac- 
counted for by iron ore. 

Venezuela, which experienced only a 
small increase in crude oil production, de- 
clined from first to third place among the 
world's petroleum exporting countries fol. 
lowing Saudi Arabia and Iran and fell to 
fifth place among the world's crude oil 
producing nations. This drop in relative 
world importance reflected some of the 
Venezuelan petroleum industry's basic 
problems. Crude oil reserves declined for 
the fifth consecutive vear and production 
costs remained hip: in comparison with 
those in other major petroleum exporting 
countries. Increasingly severe antipollution 
regulations limiting the allowable sulfur 
content of fuels used in the Eastern 
United States continued to exert some re- 
striction on shipments of Venezuelan resid- 
ual fuel oil to its principal market despite 
the operation of sizable desulfurization fa- 


In December 1970, a Law for Partial Re- 
form of the Income Tax Law was enacted 
by the Venezuelan Congress and signed by 
the President. The principal features of 
this amending legislation follow: 

l. The previous Schedule B income tax 
contained in Article 58 of the Income Tax 
Law, under which income tax rates on pe- 
troleum and iron ore companies rose on a 
graduated scale from 20 percent to 52 per- 
cent, was replaced by a uniform rate of 60 
percent. 

2. The above tax increase was made ap- 
plicable to fiscal years ending after Decem- 
ber 30, 1970. This, in effect, applied the 60 
percent rate to the 1970 income of most of 
the companies involved. 

3. For income tax purposes, the Vene- 
zuelan Government was given the right 
to fix unilaterally, for periods of up to 
3 years, the prices of petroleum and iron 
ore exported (the arbitrarily determined 
prices are called Tax Reference Values). 
Under the original terms of the Tax Law, 
the Government negotiated Tax Reference 
Values with the companies for 5-year 
periods. 

At yearend, the Government announced 
its intention to seek Congressional ap- 
proval of a law reserving future develop- 
ment of the natural gas industry for the 
State. This would, among other things, 
nullify proposals advanced by U.S. firms 
for joint ventures involving the construc- 


cilities at the country's two largest tion of facilities for the liquefaction of 
refineries. natural gas. 
PRODUCTION 
Output of almost all minerals produced aluminum, industrial diamond, cement, 


in Venezuela increased during 1970. The 
most important gains were registered by 
petroleum and natural gas, iron ore, coal, 


and salt. Only phosphate rock registered a 
major decline in production. 


1 Geographer, Division of Fossil Fuels. 
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Table 1.—Venezuela: Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity ! 1968 1969 1970 » 
METALS 
ATUmIDnUI o soon eus eue EE E PL I EU 10,000 13,804 23, 000 
Goldie f ß x 8 troy ounces.. 20, 600 19,385 21,862 
Iron and steel: 
Iron ore and concentrate thousand tons.. 16,190 19,716 22,200 
Pig roh- ees ree eb eed Sele ee do.... r 614 520 510 
Crude steel... ³·wüwü Um A LL Ui mate do.... 861 821 928 
NONMETALS: 
Cement, hydraulic............ 22:222 2L LLL LLL c LL sess eee do.... 2,488 2,080 2,650 
Diamond: 
LC PNE eee j em TES . ⅛• 4 eee eon eee eS carats.. 59,655 117,614 129 , 250 
Industrial... 8 do.... 54,845 76,169 870,350 
TOU oo ee ee i aL LL D rect oe LS LE do.... 114,000 198 , 788 499,600 
Fertilizer materials: ; 
Crude, phosphate rock, marketabtteeeeeeee LLL LL... r 59,359 62,000 80,983 
Manufactured, nitrogenous, gross weight 222 151,092 151,882 206 ,940 
Gypsum è "Luces eo oe s DL e an oou dE ha ee „ 82, 000 100, 000 
Salt, al r ðĩðß ide ls ce darcrE 126,000 171,000 265,396 
tone, limestonennnnnnd ee thousand tons. 8,170 700 N 
MINERAL FUELS AND RELATED MATERIALS 
h ⁰¹ sen ade. ur LR 7,350 7,258 1,948 
Coal, bituminous....... 2. 2 LL LLL c LL cL eccL c2 eee 30,825 32,484 89,978 
Gas, natural: 
Gross productioõo nn. million cubic feet. . 1, 634, 602 1, 673,018 1,710,200 
iin. ³ ¼— 3 cua do.... 301,197 1814, 092 848,630 
Natural gas liquids: 
Condensa te thousand 42-gallon barrels 1.987 1.999 1,899 
Natural 1 ewe nose cue da sees do 3,189 3,048 8,882 
Liquefied petroleum gas do.... 1,897 8,773 11,141 
e t ees REA do.... 12,567 18 , 820 16,922 
Petroleum: 
Crude... ouo i n ⁰ fcr eu LM do....1,819,840 1,811,882 1,353,420 
Refinery products: ? 
Aviation gasoline........... 2.22 2 LL L2 cll 2l lll ll do.... 297 278 185 
Motor gasoline... ....... 2. ccc LLL c LLL css sas sc do.... 28,676 22,807 26,317 
NSDRUNG occ once / ³VWA—AsA. Aa ⁰ adl eee do.... 33,353 37, 195 38, 856 
Jet [uel] ·1 ³˙ mh ee 8 do.... 24,791 23, 778 26, 803 
,, 0 oe oe a e iE. Ld do 4,740 5,618 4,301 
Distillate fuel oil. ........._._-__-.-_-_-__________ ee do.... 67,006 55,250 55,149 
Residual fuel oilillllllllllluld 22 c LL Lll o.... 258,839 257, 702 7,681 
Liquefied petroleum gas do.... 8,120 2,809 3,945 
Kühen!!! eadeneteewed do.... 4,199 : 8,852 
Asphalt and bitumen do 5,476 4,816 5,186 
Refinery ga ꝶ «kk do 5,564 5,678 6,211 
Cö·Ü ²¹ ˙r¹ Ad y CONSE NORD do 2,876 2, 568 2, 578 
6. ͥͥͥ]³ð—e ä wm. 0(gmr A ELSE do.... 483,487 422, 067 470, 864 


e Estimate. > Preliminary. r Revised. NA Not available. 


1 In addition to the commodities listed, lime, sand, gravel, and clays are also produced, but information is 


Tan uate to make estimates of output levels. 
2 Sales. 

3 Includes refinery fuels. 

* Liquid equivalent. 


TRADE 


Exports of mineral commodities contin- the parent companies of Creole Petroleum 
ued to dominate Venezuela’s overall for- Corp. and Cía. Shell de Venezuela, Ltd., 
eign trade during 1968 and 1969, the latest venezuela's first- and second-ranking crude 


years for which complete trade information 
is available. The United States was the 
principal destination of direct petroleum 
shipments, followed by the Netherlands 


oil producers. These refineries export their 
output and are, in a sense, an integral 
part of Venezuela's petroleum industry. 


Antilles. However, almost all of the petro- Exports of Venezuelan petroleum from 
leum shipments to the latter area consisted Venezuela and the Netherlands Antilles by 
of crude and unfinished oils destined for principal areas of destination during 
processing at two large refineries owned by 1968-70 were as follows: 
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Exports 
(thousand 42-gallon barrels) 


Destination 
1968 1969 1970 
Western Hemisphere: 
Ganaſdd‚d‚‚‚ddddddddd ² mm 155,357 161,631 174,799 
Puerto Rico_______.____..________. eee ee eee ee 63,618 75,418 74.997 
Trinidad and Tobago 16,666 69,929 51,768 
United States „ 505, 091 512, 673 575,294 
%ĩõĩẽ5ẽ1Ü ⁵ «⁵«ü «i d“ “““... ß ĩ«ô•i¹bd EPIO ERE 150,976 172,949 174,989 
177õͤõĩõ·Ü³?ĩłẽ¹ ie ]6ꝛ˙ ta AE AA 951,708 992,600 1,051,847 
Eastern Hemisphere: 
estern Europe: 
European Economic Community (EEC) 71,196 82,480 73,859 
Spain J%%%% md . ei ir 28, 004 23, 936 18, 820 
nited Kingdom 81,243 69,253 65,571 
Obnep.o2).h o eo qm eu x 31,540 33,947 31,260 
Subtotal... LL c c c ccc c ccce LLL lLllL 217.983 209,616 189,510 
%0%%ũb1tttttt Mu aA yd 8 43,823 35,275 24, 583 
OCA ee ⁴i¹ ] Ü¹ ]³;. td d atm t. 261,806 244,891 214,093 
Grand total. — 1,218,514 1,287,491 1,265,940 


Source: Ministerio de Minas e Hidrocarburos, Memoria y Cuenta, Afio 1968, 1969, 1970. Caracas, Venezuela, 
March 1969, March 1970, and March 1971. 
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Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1968 


1969 


Principal destinations, 1969 


METALS 


Aluminum including alloys, all forms 
Copper including alloys, all forms 
Iron and steel: 
Ore and concentrate. thousand tons 
Metal: 
Pig iron, ferroalloys, and similar 


Gypsum and plasters_____..__..-..-..- 
Precious and semiprecious stone, except 
diamond. ...............- kilograms. . 
Stone, sand and grave!!! 
Dimension, crude and partly worked. 


Sand and gravel................... 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt 
Carbon black. 2 2525 ouo uh REL 
Coal and coke including briquets 
Gas hydrocarbons, natural gas liquids: 
atural gasoline 
thousand 42-gallon barrels. . 


Liquefied petroleum gases. do 
Petroleum: 

Crude and partly refined do 

Refinery products: 
Gasoline do 
Kerosine do 
Jet fuel do 
Distillate fuel oll do 
Residual fuel oil do 
Lubric ante do 
Other do- 

r Revised. 


1 Less than MN unit. 


15.053 
60,950 
197 , 034 
11,932 


113,149 


36 
62,710 
529 

(2) 


2,869 
164 
83 


2,911 


6,014 
898,499 


28,810 

278 
22, 804 
40,265 


238 , 749 


2,928 
2,630 


202, 405 
29,255 


212,601 


60 

304 

13, 975 
56 
146,294 


659 


1,859 
5,912 


908 , 728 


26,898 

96 
21,684 
32,466 


252,335 


2,915 
2,490 


Mainly to United States. 
Belgium-Luxembourg 279; Spain 224. 


Mainly to United States. 


Argentina 119,642; Mexico 44,999; 
olombia 36, 466. 
Mexico 11,162; Colombia 6,187; Domin- 
ican Republic 3,446. 


Surinam 45,970; Argentina 31,973; Bra- 
zil 31,523; Virgin Islands 30,388. 


All to Colombia. 
Mainly to Puerto Rico. 
Mainly to Trinidad and Tobago. 


United States 31; Netherlands 19. 
United States 93,194; Japan 48,947. 


Curacao and Aruba 442; Trinidad and 
Tobago 216. 


Mainly to United States. 
Mainly to Colombia. 
All to Colombia. 


Mainly to United States. 
Brazil 3,085; Argentina 799. 


Curacao and Aruba 263,537; United 
States 136,105; Canada 109,105; Trini- 
dad and Tobago 68,893; United King- 
dom 50, 792. 


Puerto Rico 13,246; United States 4,643; 
United Kingdom 3,876. 
Uniten Kingdom 67; Curaçao and Aruba 


United States 11,492; Canada 3,043; 
Malaysia 2,255; Japan 1,396. 

Canada 14,120; United States 4,806; 
Japan 2,461; Sweden 2,148; United 
Kingdom 1,398. 

United States 189,954; Canada 15,043; 
Curacao and Aruba 12,821; Panama 
Canal Zone 7,320; Argentina 4,313. 

United Kingdom 1,336; Argentina 459; 
Brazil 119. 

Argentina 696; United Kingdom 473; 
Brazil 441; nce 220. 


Source: Dirección General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercia 
Exterior, 1968 and 1969, Venezuela. Memoria y Cuenta, Afio 1968 y 1969, Caracas, Venezuela, March 1968 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
nor (alumina) and hydroxide. ..... — 25,898 33,971 Mainly from United States. 
etal: 
Unwrou ght 311 21 Do. 
Semimanufactures 8, 556 6,120 United States 2,000; Italy 974; Canada 
618; West Germany 321. 
Antimony including alloys, all forms 74 64 West Germany 38; Denmark 21. 
Arsenic trioxide, and pentoxide 5 20 34 Sweden 15; West Germany 13. 
Chrom ite 4,934 4,756 All from United States. 
Copper: 
Copper sulfate____________________ 64 99 West Germany 30; France 25; Belgium- 
Luxembourg 15. 
Metal: 
Unwrou ght 430 213 Mainly from United States. 
Semimanufactures 7,444 6,626 United States 2,577; Chile 2,019. 
Gold worked or partly worked 
troy ounces 9,356 4,180 West Germany 2,379; Italy 997. 
Iron and steel: 
CJ ĩðͤ 888 31,094 47,854 Mainly from United States. 
Pig iron, fareoalloye: and similar ma- 
terialss . 8,472 7,673 India 4,011: Norway 1, 684; United 
States 671 
Steel, primary in gots. 6,714 6,549 West Germany 1,703; United States 
1. 505; Japan 834; Belgium- Luxem- 
bourg 645. 
Semimanufactures: 
Bars, rods, sections 55,439 39,665 Belgium-Luxembourg 16,645; United 
States 5,752; West Germany 5.645; 
Japan 4,843. 
Universals, plates, and sheets: 
Medium plates and sheets, 
uncoated__.______.___-_- 226,420 251,325 Mainly from Japan. 
Other coated plates and 
sheets 71,104 79,672 ET ,065; France 28,432; Canada 
Othe]k 17,176 20,270 Japan 10,144; United States 5, 858. 
Hoop and strip................ 4,997 5,228 West Germany 1,774; Japan 1,501; 
Belgium-Luxembourg 624. 
Rails and accessories r 2,479 2,094 Mainly from United States. 
WV ECs hs ec ene 8 23,907 31,390 Belgium-Luxembourg 14,200; Japan 
7,666; West Germany 4,138. 
Tubes, pipes, and fittings....... 66,262 93,268 United States 39,303; Japan 32,899. 
Other s o acer ß 1,357 1,102 Mainly from United States. 
Lead including alloys, all forms 5,087 2,721 Mexico 1,115; United States 518; United 
Kingdom 373. 
Mercury 76- pound flasks.. 85 50 West Germany 23; United States 19. 
Nickel including alloys, all forms 246 55 ic 21; United States 15; Canada 
Platinum-group including alloys, all forms, 
platinum............... troy ounces... 52,020 4,726 United States 2,508; West Germany 2,218. 
Silver including alloys, all forms. do. 193, 612 162,393 ior us 86,807; West Germany 
,165. 
Tin including alloys, all forms. long tons . 228 147 United States 42; United Kingdom 34; 
| West Germany 28. 
Titanium oxide 4,629 4,406 United Kingdom 1,793; Norway 975; 
Finland 706. 
Zinc including alloys: 
Unwrou gh 6, 865 6,265 United States 2,641; Mexico 1,822; Zam- 
bia 880; West Germany 429. 
di Semimanufactures.. s 934 692 Canada 442; Mexico 142. 
ther: 
Ore and concentrate 171 151 Mainly from United States. 
Ash and residue containing nonfer- 
rous metals 883 51 Mainly from Colombia. 
Metals including alloys, all forms 876 224 Mainly from United States. 
NONMETALS 
Abrasives, natural n. es 355 429 Mainly from West Germany. 
Asbestos... ...... L2 2222-2222 222222222. 5,664 4,673 Mainly from Canada. 
Bi ei LE ete aes 14,929 12,610 Mainly from United States. 
Boron materials, crude natural borates 1,270 1,089 he e rcd 368; Spain 238; United 
tates 1 
Cement... o ncccotuulusuudeccetl i irc 1,569 1,012 West Germany 500; France 259; United 
States 207. 
Clays and products (including all refrac- 
tory brick), crude n.e.s.: 
enton ite 8,414 6,843 Mainly from United States. 
Kaolin (china) 9,799 9,104 Un Mes 5,638; United Kingdom 
Other cee cres ade 16,132 16,563 United States 11,052; Guyana 4,3650. 


See footnotes at end of table. 
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Table 3.—Venezuela: 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS— Continued 
Cryolite and chiolite................... 411 
Diamond, industrial. . thousand carats__ 2,115 
Diatomite and other infusorial earths.... 2,871 
FeldSDBE- e oe tote des 9,801 
Fertilizer materials crude and manufac- 
tured: 
Nitrogenous.....................- 16,078 
Phosphatic......................- 
FP 2-2 ³⁰ A SL as 24,076 
MIX8d: 2. r i Le se 353 
FEIUOISDAE 22 c eee sees eee 202 
Graphite, nat urallklkl!ↄual. 189 
Gypsum and plaster sss 214 
Anette eee r 8,459 
Mica, all form 359 
y dic MCI HIEMIS 55 
Sodium and potassium compounds 63 , 763 
Stone, sand and gravel: 
Dimension stone. ...............-- 2,690 
Crushed rock kk 42,568 
Sand and grave el 7,851 
SUlfUPI. S uoc c nose 8 42,961 
Tale, steatite cc cl... 5,804 
Vermiculite 524 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural........... 624 
Carbon black. ____________-__-__------ 721 
Coal, all grades including briquets. ...... 18,202 
Coke and semicoke. ...................- 360, 288 
Natural gas liquids: 
Natural gasoline. .42-gallon barrels.. ......... 
Natural gas liquids do.... 106 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. . 62 
Kerosine. `... do.... 1 
Lubricantsss do 43 
Mineral jelly and wax........ do.... 11 
A a T REE EEEE nde 0--.- 41 


r Revised. 
1 Mostly unrefined. 
2 Less than 14 unit. 


1969 Principal sources, 1969 


552 Mainly from Italy. 
155 Man from United States. 
0 


1.841 Do. 


United States 10,195; West Germany 


5,508. 
All from United States. 
Mainly from United States. 
United States 7; West Germany 6. 

57 Mainly from other African countries. 

153 Mainly from United States. 
269 West Germany 153; United States 70. 
Mainly from Japan. 

202 Mainly from United States. 

30 Do. 

62 , 962 Do. 


2 
19,247 
13 


Mainly from Italy. 
Manly from United States. 
o. 


Do. 
United States 1. 790; Italy 1, 640. 
386 Mainly from United States. 


89 United States 61; West Germany 28. 
Mainly from United States. 
27,174 


i Do. 
276,679 United States 119,938; West Germany 
116,849. 


535 All from United States. 
95 France 35; United Kingdom 35. 


47 United States 23; United Kingdom 17. 
(2) All from United States. 

39 Man from United States. 
o. 
104 Do. 


Source: Dirección General de Estadística y Censos Nacionales, Ministerio de Fomento, Boletin de Comercio 
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COMMODITY REVIEW 


METALS 


Aluminum.— The output of Venezuela's 
only aluminum reduction plant, located at 
Matanzas just outside of Puerto Ordaz, 
slightly exceeded its recently expanded de- 
sign capacity of 22,500 tons per year dur- 
ing 1970 despite a workers strike in May. 
This plant is operated by Aluminio del 
Caroni, S.A. (ALCASA), a joint venture of 
Reynolds Metals Co. and Corporación Ve- 
nezolana de Guayana (C.V.G.), a Venezue- 
lan Government entity. 

Gold.—During the latter part of 1970, 
the Ministerio de Minas e Hidrocarburos 
signed a contract with Compafiía National 
de Minería (MINERVEN) for a study to 


determine the feasibility of resuming gold 
mining operations in the El Callao area of 
the State of Bolivar. MINERVEN is a lo- 
cally owned firm which has close ties with 
a United Kingdom mining enterprise. 

The El Callao area was the site of 
large-scale gold mining before rising costs 
resulted in the decline of operations dur- 
ing the late 1940's and the cessation of all 
significant activity in the early 1950's. In- 
terest was recently revived in the area fol- 
lowing an exploratory program resulting in 
the discovery of an additional 2 million 
tons of gold ore which raised the total 
proved ore reserves at El Callao to 3 mil- 
lion tons. These reserves have an average 
gold content of 0.32 troy ounce per ton. 
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Iron and Steel.—Venezuela's iron ore 
production increased 13 percent to a rec- 
ord high during 1970. Almost all of the 
country's output was accounted for by the 
Orinoco Mining Co., a subsidiary of the 
United States Steel Corp., which produced 
19 million tons, and Iron Mines Co. of 
Venezuela, a subsidiary of Bethlehem Steel 
Corp., which produced 3 million tons. The 
remaining 200,000 tons of 1970 output was 
produced in conjunction with evaluation 
activities at the San Isidro deposits near 
Ciudad Piar. 

Most of the country's 1970 iron ore pro- 
duction was exported with approximately 
two-thirds of these shipments going to the 
United States. All domestic consumption 
was accounted for by Siderurgica del Ori- 
noco, S.A. (SIDOR), a subsidiary of the 
Government-owned C.V.G., which obtained 
the bulk of its ore supply from Orinoco 
Mining. 

Construction was nearing completion at 
yearend on Orinoco Mining’s one-million- 
ton-per-year iron- ore briquetting plant. 
This plant, located at Puerto Ordaz, will 
use a natural gas reduction process to up- 
grade ore to 86.5 percent iron content. 
Production was expected to begin at this 
plant during the latter part of 1971. 

At yearend 1970, the Ministerio de 
Minas e Hidrocarburos was in the process 
of evaluating a study dealing with the fea- 
sibility of developing the San Isidro iron- 
ore deposit. This study was prepared by a 
consortium consisting of Wells Overseas, 
Ltd., of Canada, Schneider-Creusot of 
France, and Philipp Brothers, a division of 
Engelhard Minerals & Chemicals Corp. of 
Newark, N. J. The Ministerio has indicated 
that upon completion of the report evalua- 
tion, it will call for State- private company 
joint venture bids for exploitation of the 
San Isidro deposit. 

Venezuelas output of pig iron, which 
declined slightly during 1970, was pro- 
duced exclusively by SIDOR. This com- 
pany also accounted for 85 percent of the 
country's total production of crude steel 
which increased 12 percent during the 
year. The remaining 15 percent of crude 
steel output was accounted for by Siderür- 
gica Venezolana, S.A. (SIVENSA), a pri- 
vate company. 

During 1970, SIDOR began operation of 
a new 30,000-ton-per-year cast iron pipe 
unit at its Ciudad Guayana steel mill. A 
new oxygen plant and two soaking pits 
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were under construction and work was ini- 
tiated on a program to modify the Sie- 
mens-Martin open-hearth furnaces in order 
to increase their combined capacity from 
the current 900,000 tons to 1,250,000 tons 
annually. A contract was awarded to a 
Belgian-German consortium for the con- 
struction of a flat products plant at the 
mill and an agreement for the installation 
of an electrolytic tinning line was signed 
with Wean Industries, Inc., of Pittsburgh, 
Pa. 


Nickel.—During the second half of 1970, 
four offers were submitted to the Minis- 
terio de Minas e Hidrocarburos for the ex- 
ploitation of nickel deposits at Loma de 
Hierro in the States of Aragua and Mi- 
randa. Among the companies submitting 
offers were two U.S.-owned firms; National 
Bulk Carriers, Inc., and Occidental Miner- 
als Corporation de Venezuela, a subsidiary 
of Occidental Petroleum Corp. Offers were 
also submitted by Société Le Nickel of 
France and a consortium of Koninklijke 
Nederlandsche Hoogovens en  Staalfa- 
brieken N.V., a Netherlands firm, and 
Gránges AB, a Swedish company. Reserves 
at Loma de Hierro have been estimated at 
38 million metric tons (dry) of laterite 
and serpentine ores with an average nickel 
content of 1.5 to 1.6 percent. 


NONMETALS 


Asbestos.— Talks were held in 1970 be- 
tween the Ministerio de Minas e Hidrocar- 
buros and companies specializing in the 
exploitation of asbestos concerning the fea- 
sibility of mining the asbestos deposits at 
Tinaquillo in the State of Cojedes. The re- 
serves of fibre-bearing rock in these depos- 
its were calculated at 1.5 million tons by 
the Ministerio. 


Cement.—Consolidada de Cementos, 
C.A., completed a 400,000-ton-per-year ce- 
ment plant at San Sebastian in the State 
of Aragua during 1970. The principal 
equipment for this plant was supplied by 
Klockner-Humboldt-Deutz, A.G., of West 
Germany and the electrical equipment was 
supplied by Siemens, A.G., of the same 


country. 


Fertilizer  Materials.—A new 600-ton- 
per-year ammonia plant at the Moron pe- 
trochemical complex of the Instituto Vene- 
zolano de Petroquimica (I.V.P.) probably 
was completed by yearend 1970. This plant 
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raises the ammonia output potential of thc 
Morón complex to 200,000 tons annually. 
Initial site work was also in progress at 
Morón on a planned 750-ton-per-year urea 
plant. 

I.V.P. began moving forward more rap- 
idly on the construction of the petrochemi- 
cals complex at El Tablazo near Lake Ma- 
racaibo as a result of the $200 million 2 in 
borrowing authority it received during 
1970. Construction was in progress on the 
ammonia plant of Venezolana de Nitrógen 
(NITROVEN), a joint-venture firm owned 
50 percent by LV.P., 40 percent by Inter- 
national Development and Investment, 
a U.S. and European consortium, and 10 
percent by Petroquimica Atlantico of Co- 
lombia. This plant is to have a capacity to 
produce 594,000 tons of ammonia and 
792,000 tons of urea annually when com- 
pleted and is scheduled to begin partial 
operations during 1971. It was being built, 
under contract, by a Venezuclan subsidiary 
of C. & I. Girdler, S.A., a Belgian firm. 

Final bids were received by the Govern- 
ment during 1970 on a project involving 
the expansion of the Riecito phosphate 
mine in the State of Falcón. Plans call for 
an increase in this mine's annual produc- 
tion capacity from the present 60,000 tons 
per year to 600,000 tons per year. 


MINERAL FUELS 


Coal.—Coal output increased 23 percent 
during 1970 but remained 5 percent below 
the production peak of approximatcly 


Table 4.—Venezuela: 
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42,000 tons recorded in 1963. All output in 
1970 was from the State of Táchira, and 
the principal producing company was 
Minas de Carbon de Lobatera, C.A., which 
received a loan of $270,000 at midyear 
from Corporación Venezolana de Fomento 
to improve its coal mining equipment. 

Early in 1970, engineers representing a 
United Kingdom firm visited the State of 
Zulia to investigate the commercial possi- 
bilities of coal deposits in the Perijá dis- 
trict about 40 miles northwest of Mara- 
caibo. No specific business proposals. were 
made during this visit. The Perijá coal de- 
posits reportedly consist of low volatile 
coal suitable for coking. 

The Ministerio de Minas, which took 
over the administration of the Naricual 
coal mines from C.V.G. at the beginning 
of the year, arranged for a group of 
United Kingdom firms to underwrite a 
study aimed at determining the feasibility 
of reopening these mines which were 
closed in 1963. This study was also to con- 
sider the possibility of combining the oper- 
ation of the Naricual mines with that of a 
coking plant which could be constructed to 
supply SIDOR's iron and steel mill at Ciu- 
dad Guayana. 


Petroleum and Natural Gas.—Crude oil 
production rose 3 percent to an alltime 
high of 3,708,000 barrels per day during 
1970. This increase was accounted for by 
the growing output of heavy crudes 

2 Where necessary, values have been converted 


from Bolivares to U.S. dollars at the rate of 
Bs 4.485 = U.S. $1.00. 


Salient statistics of the petroleum and natural gas industry 


1968 1969 1970 » 
Crude oil: 
Production thousand 42-gallon barrels.. 1,319,340 1.311, 832 1,353,420 
Processed at refineries.......... 2. LLL cL Lll. do 484,082 421,788 471,709 
Exports eee do.... 898 , 499 903 , 728 888,637 
Natural gas: 
Production. -a-a LL LL LL LLL Ll. million cubic feet.. 1,634,602 11, 673,013 1,710,200 
I EMI RUNDEN PEDE douces 125,381 r 130,736 , 528 
Producers’ fuel cL cc c2 c 22a m 148,462 r 151,078 180,989 
Shrinkage due to extraction of natural gas liquids. . p ume 27,404 r 82,278 31,113 
Field injection do.... 738,179 r 752,845 710,220 
Flared or otherwise lose. do.... 595,226 r 606,076 651,350 
ee alee liquids: l 
17) Co) « PERE ENA a thousand 42-gallon barrels. . 12,567 13,820 16,922 
E /C•õÜÜbmm!mmdmuùu eis y SF EN do.... 8,925 7,771 9,276 
Refinery products: 
finery out put do 493,437 422,067 470,864 
nne cube uie WHieqon dete do.... , 508 t 51,354 54,939 
International bunkers................ LL. LLL... do.... 20,380 r 18,859 18,877 
F ³˙¹AAAA nono lac mc UE ne rre anette do 834,360 841,209 377, 769 


v Preliminary. r Revised. 


1 Includes refined or partly refined products blended with crude oil. 


? Includes refinery fuel. 


Source: Ministerio de Minas e Hidrocarburos, Venezuela. Memoria y Cuenta, Afio 1968, 1969, 1970. Ca- 
racas, Venezuela, March 1969, March 1970, and March 1971. 
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(under 22.19 API gravity), which ac- 
counted for 27 percent of total production. 
Some of the gain in heavy oil production 
resulted from the reactivation of old fields 
along the northeastern edge of the Orinoco 
heavy oil belt (formerly referred to as the 
Orinoco tar belt). Output of medium 
(22.49 to 30° API) and light (over 30° 
API) crudes, which accounted for 39 and 
34 percent, respectively, of the total, de- 
clined slightly. Companies owned by U.S. 
firms produced approximately 72 percent 
of the total with Creole Petroleum Corp., 
a subsidiary of Standard Oil Co. (New Jer- 
sey) , alone accounting for 43 percent. 
Natural gas output increased almost 5 
percent to 4,685 million cubic feet per day 
in 1970. More than 98 percent of the natu- 
ral gas produced was from oilfields. The 
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output of natural gas liquids rose 22 per- 
cent to 46,000 barrels per day in conjunc- 
tion with a large increase in the capacity 
of Venezuela's natural gas processing facili- 
ties. 

Proved reserves of crude oil declined for 
the fifth consecutive year, dropping 851 
million barrels to a reported total of 
14,039 million barrels at yearend 1970. 
Natural gas reserves, as of the same date, 
totaled 25,394 billion cubic feet, 1,683 bil- 
lion cubic feet less than at yearend 1969. 
Almost 93 percent to total proved gas re- 
serves at the end of 1970 was accounted 
for by dissolved and associated gas; only 7 
percent was nonassociated. 

Geologic and  geophysical exploration 
and exploratory, development, and injec- 
tion drilling activities were as follows: 


1968 1969 1970 
Geologic and geophysical exploration: 
Geologic surveying-------------------------- party months 3.5 3.5 6.7 
Gravimetric surveying. __....--.-------------------- do.... .5 T .4 
Magnetic BUPVCYING sido 8 do.... .5 <4 4 
Seismic surveying... ___.._..-_-.---------_---------- do 9.2 12.9 11.7 
Structural drilling do 5. 0 11.3 11.9 
Total s core ⅛²q m ð d 8 do 18.7 29.1 31.1 
Drilling: 
Wells drilled: 
Exploratory: 
/; ͥ ͥ¹ð¹Ü¹imꝛAà²àͥ . 8 number 74 69 64 
)))kkküüõüö˖;5;?; ̃ mgx uu t ISI do 26 33 38 
Subtotal ci ee eee Lb. uA do 100 102 102 
Development: 
))öõö⁊ĩßꝛ?ĩ]? ! AA 8 do 324 375 513 
TORY ead 0˙Qd // mm y k 88 do 14 12 5 
Subto-tall...ãẽ ees do 338 387 518 
InjectlOlz.2zl dilute 8 do.... 9 11 12 
PP OUR esi 226 so toic i i Med 447 500 632 
Pons drilled... onsec ĩ v 88 thousand 1 — 3,487 9,188 8,063 


Source: Ministerio de Minas e Hidrocarburos. Memoria y Cuenta, Afio 1968, 1969, 1970, Caracas, Venezuela, 


March 1969, March 1970, and March 1971. 


A detailed seismic survey of the 11,700- 
square-mile Orinoco heavy oil belt com- 
pleted by the Government oil company, 
Corporación X Venezolano del Petróleo 
(C. V. P.), during 1970 indicated the pres- 
ence of quantities greater than previously 
estimated of crude oil light enough for 
production by normal means. In addition, 
two exploratory wells drilled in the area 
produced 12? API crude on test and indi- 
cated possible accumulations of lighter oils 
at several intervals. Total crude oil in 
place within the heavy oil belt has been 
estimated at over 700 billion barrels, most 


of which is too heavy for recovery by nor- 
mal production techniques. 

An offshore geophysical survey covering 
the Continental Shelf between the Orinoco 
delta and the Venezuela-Trinidad median 
line was also completed during the year. 
This survey was performed under contract 
to C.V.P. by Geophysical Service, Inc., a 
U.S. company. 

At midyear, the Venezuelan Congress ap- 
proved the contract bases (minimum con- 
ditions) established by C.V.P. for service 
contracts covering approximately 250,000 
hectares assigned to C.V.P. in the southern 
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part of Lake Maracaibo. Initial bids cover- 
ing some or all of the five blocks into 
which this area was divided for contract 
purposes were received from 11 companies 
or consortia involving a total of 16 firms. 
However, following the submission of final 
tenders to C.V.P. in October 1970, the list 
of bidders remaining in contention was 
narrowed to four companies. After further 
evaluation of the remaining bids, C.V.P. 
announced in mid-November that three 
blocks would be awarded to Occidental Pe- 
troleum Corp. and one each would be 
granted to Mobil Oil Co. de Venezuela 
and Cía. Shell de Venezuela, Ltd. Final 
service contract texts were in an advanced 
stage of negotiations between the winning 
bidders and C.V.P. at yearend. 

The capacity of natural gas injection fa- 
cilities was increased by only 45 million 
cubic feet daily to a total of 3,665 million 
cubic feet per day in 1970. Gas injection 
during the year was at an average rate of 
2,220 cubic feet daily. Water injection ca- 
pacity was raised 444,000 barrels per day 
to a total of 1,924,000 barrels daily by 
yearend 1970, and the average injection 
rate during the year was 1,509,000 barrels 
per day. 

Refinery output, which averaged 
1,290,000 barrels per day in 1970, was up 
12 percent from the previous year. This 
sizable increase occurred in conjunction 
with a 40,000-barrel-per-day rise in the 
country's refinery capacity and the comple- 
tion of repairs to the 159,000-barrel-per- 
day Venezuelan Gulf Refining Co. plant at 
Puerto La Cruz which had been severely 
damaged by an explosion and fire during 
1969. Venezuela's refineries processed ap- 
proximately 35 percent of the country's 
crude oil output in 1970 as compared with 
32 percent during the previous year. 

Desulfurization facilities reported to be 
the largest of their type in the world were 
placed on-stream at the Amuay refinery of 
Creole Petroleum Corp. during the latter 
part of 1970. These facilities are of the hy- 
drogen process type and depend on natural 
gas from the Lake Maracaibo area oilfields 
to provide feedstock for the necessary hy- 
drogen production. The process used at 
Amuay involves middle distillate and vac- 
uum gas oil desulfurization. In this tech- 
nique, the middle distillate from the at- 


MINERALS YEARBOOK, 1970 


mospheric distillation units and gas oil 
from the vacuum units are reduced to a 
sulfur content of about 0.2 percent. This 
desulfurized product is then blended with 
high-sulfur vacuum bottoms and topped 
crudes to produce heavy fuels of desired 
sulfur contents. Using this method, the 
Amuay desulfurization facilities are capa- 
ble of producing about 160,000 barrels per 
day of residual fuel oil with a sulfur con- 
tent of 1.0 percent, or 100,000 barrels per 
day with 1.0 percent sulfur content and 
50,000 barrels per day with a 0.8 percent 
sulfur content. 

Among the principal units added to the 
Amuay refinery in connection with the de- 
sulfurization program were two 92,500-bar- 
rel-per-day vacuum distillation units, two 
71,500-barrel-per-day vacuum gas oil hy- 
drodesulfurizers, a 56,000-barrel-per-day 
middle distillate desulfurizer, a naphtha 
fractionation and treating unit, a 68-mil- 
lion-cubic-foot-per-day hydrogen plant, and 
a 300-ton-per-day sulfur recovery unit. In 
addition, a new electric powerplant and 
additional steam generation facilities were 
constructed. Four 530,000-barrel tanks were 
added for storing feedstocks for the desul- 
furizers during crude unit turnarounds. A 
new 8-billion-barrel earthen reservoir was 
constructed for storing heavy, high-sulfur 
fuel oi] during periods of slack demand. 
This facility, along with two older earthen 
reservoirs, provides the Amuay refinery 
with a total heavy fuel storage capacity of 
almost 30 million barrels. 

During the latter part of 1970, Creole 
Petroleum Corp. received the necessary 
Government approval for the construction 
of a fifth atmospheric distillation unit at 
Amuay. The addition of this unit will in- 
crease the refinery’s throughput capacity 
by about 40 percent to 640,000 barrels per 
day. Work on the project was scheduled to 
begin during the first quarter of 1971 and 
completion was expected before the end of 
1973. Construction of an additional vac- 
uum distillation unit was also planned. 

The total length of crude oil and natu- 
ral gas pipelines in service increased 108 
and 248 kilometers, respectively, during 
1970, but the length of refined product 
lines remained the same. Data on the 
length of pipelines in operation at yearend 
1970 were as follows: 
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Total length 


Type of line (kilometers) 

Crude oil: 
Trübk.-. 242-2 ori ARR 8,359 
Secondary 2, 676 
Subtotalllllkkl 6,035 
Refined products 512 
Natural gas 2, 784 
f! Ree 9,331 


Source: Ministerio de Minas e Hidrocarburos. 
Memoria y Cuenta, Afio 1970. Caracas, Venezuela, 
March 1971. 


The 226-kilometer natural gas line from 
Anaco to Puerto Ordaz was the longest 
pipeline completed during the year. This 
C.V.P. line will be used primarily to sup- 
ply gas to the Orinoco Mining Co.'s iron- 
ore processing plant under construction at 
Puerto Ordaz. 

In May 1970, the Philadelphia Gas 
Works of Philadelphia, Pa. proposed a 
joint venture with C.V.P. involving the 
construction of a  500,000-million-cubic- 
foot-per-day gas liquefaction plant at 
Puerto La Cruz in eastern Venezuela. A 
similar proposal was made to C.V.P. by 
Creole Petroleum Corp. during August of 
the same year for the erection of a 450,- 
000-million-cubic-foot-per-day natural gas 
liquefaction plant in the Lake Maracaibo 
area. Both proposals envisioned the expor- 
tation of the liquefied natural gas (LNG) 
output of these facilities to the east coast 
of the United States by 1975. However, 
these proposals were shelved by the Vene- 
zuelan Government because it felt that 
they failed to offer C.V.P. adequate equity 
participation and operational control. 

At yearend, the Government announced 
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its intention to seek Congressional ap- 
proval of a law which would guarantee 
C.V.P. a 100-percent equity in all natural 
gas liquefaction facilities to be located in 
the country. The Government's plans in- 
volve construction of two  liquefaction 
plants and the acquisition of seven LNG 
tankers. Natural gas presently flared by 
private concessionaires would be used as a 
feedstock for the liquefaction plants. 

Several petrochemical projects in addi- 
tion to those summarized previously under 
"Fertilizer Materials" were in the planning 
stage during 1970. I.V.P. was in the process 
of obtaining bids for the construction of a 
chloro-soda plant at El Tablazo which 
would be capable of producing 35,000 tons 
of chlorine and 39,200 tons of caustic soda 
per year. Details were being negotiated for 
the construction of a joint I.V.P.-B. F. 
Goodrich Co. plant for the annual produc- 
tion of 50,000 tons of vinyl chloride mon- 
omer and 30,000 tons of polyvinyl chloride. 
Also under consideration for construction 
at the El Tablazo petrochemicals complex 
was a project for the production of 40,000 
tons of isoprene and poly-isoprene and 
38,000 tons of methanol annually. I.V.P. 
would have a two-thirds equity in this 
project and Ashland Chemical Co. would 
hold a one-third interest. 

The status of a 50,000-ton-per-year, low 
density polyethylene plant was uncertain 
at yearend 1970. This plant was to be 
built at El Tablazo by Unicar Petroquím- 
ica, C. A., a joint company owned 60 per- 
cent by Union Carbide Corp. and 40 per- 
cent by LV.P. However, Union Carbide 
Corp. withdrew its support of the project 
during the year. 
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The Mineral Industry of Yugoslavia 


By Roman V. Sondermayer : 


In 1970 Yugoslavia continued to be one 
of Europe's leading nonferrous metal pro- 
ducers inspite of a leveling off in its min- 
eral output. Bauxite, antimony, copper, 
lead and zinc ores and metals as well as 
barite, cement, feldspar, magnesite, and 
pyrite were among the more important 
minerals produced in the country. Al- 
though modest by world standards, crude 
oil output ranked fourth among European 
oil producers. Domestic mineral fuel out- 
put however, was insufficient to meet the 
country's demand, and substantial imports 
of high rank coals and liquid fuels were 
necessary. Iron and steel output continued 
to be inadequate and necessitated substan- 
tial imports of iron and steel products. 
Shortages of electric power adversely influ- 
enced mineral production. 


The mineral industry employed about 6 
percent of the total labor force in 1970 
and contributed about 15 percent to the 
gross national product (GNP) of Yugosla- 


via. Although a significant exporter of 
minerals, Yugoslavia had a negative trade 
balance in mineral commodities during 
1969, the last year for which complete 
trade data were available. A similar trade 
deficit may have existed in 1970 since no 
significant changes in mineral trade were 
expected. 

Economic conditions forced the consoli- 
dation of some operations and the closing 
of certain small mines. 

Major activities in the mineral industry 
of Yugoslavia included construction of an 
alumina and aluminum plant near Tito- 
grad in Crna Gora (Montenegro); con- 
struction of an alumina plant in Mostar in 
Hercegovina and an aluminum plant in 
Sibenik in Dalmacia; offshore drilling on 
the Adriatic Sea of Island Dugi Otok; start- 
up of the steel plant near Split in Dalma- 
cia; and construction of cement plants at 
Kakanj in Bosnia and Zagreb in Croatia. 


PRODUCTION 


Because of the country's economic prob- 
lems, the policy of limiting investments in 
the mining industry continued during 
1970. Consequently producers directed 
their efforts toward better utilization of 
existing facilities rather than the construc- 
tion of new ones. Most new investments 
were directed toward mineral processing 
rather than mining, reflecting the Govern- 
ment's desire to shift Yugoslavia from the 
position of an ore exporter to that of a 
meta] dealer. Closing of unprofitable mines 
and conversion to opencast mining when- 
ever possible was common in 1970. Mecha- 
nization and automation of both mining 


and processing proceeded at a more rapid 
pace than in 1969. 

Productivity per man-shift of Yugoslav 
miners remained lower than the average 
productivity of miners in Western Europe. 

Modern and efficient methods prevailed 
in petroleum exploration, production, and 
refining. All three primary methods of oil 
production (flowing, pumping, and gas 
lifting were used; secondary recovery 
methods (repressuring and waterflooding) 
were employed at older fields. Chemical 
and hydraulic methods for stimulating gas 
and oil production were widely used dur- 
ing 1970. 


1 Petroleum engineer, Division of Fossil Fuels. 
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Table 1.—Yugoslavia: 


(Metric tons unless otherwise specified) 


Production of mineral commodities 1 


Commodity 1968 1969 1970 » 
METALS 
Aluminum: 
Bauxite, gross wieght. ..................--.--.- thousand tons 2,072 2,128 2,099 
Alumina, gross weight.._..--..---------.--------------------- 8,082 121,568 125,129 
Ingot including secondary. T 48,080 48,248 i 
Antimony: 
Mine output, metal content 2,657 2,067 e 2,000 
Metal (regulus). oc Jees ß eee wee ee ccce set de ae ada ad 1,755 2,037 1,967 
Bismut, lee s We 86 102 76 
Cadmium, smelter ?. ........ 2.2. 2. LL LL LLL LL LL LL LL Lll l lll. .- r 157 170 e 170 
55 chromite, gross weigngnttttt ll ll Lll... l- 45,261 89,434 40, 565 
oppe 
Mine output, metal content LLL LLL Ll LL Lll lle c ls. 70,481 81,676 90,808 
lister: 
Mary ONERE eee ae NUS ERN RE 0 CH QN ERNON r 72,890 92,619 105,901 
8 %%/Ö[öĩêèð—bêit— : . ĩͤ.. cmq E MU EE r 10,391 3,804 902 
Bonne . 
)). ——— 8 59, 421 78,826 86 , 887 
Secondary MD po A MP v NR RENI esse 10, 633 3,677 2,450 
S E "————— — troy ounces.. 70,314 84,074 97,384 
Iron and steel: 
Iron ore and concentrate....................... thousand tons. . 2,720 2,721 8,694 
Pig ITODu.aueueuewhesenkx uu malen quaa d emen eu d e ee do- 1.201 1,198 1,275 
Ferroalloys, all types do r 88 90 102 
Gude ðᷣ-ß ⁵⁰ MeedN SEEN NE REE do.... 1,997 2,220 2,228 
v F aco Mt e MOT 8 Onin 1,510 1,570 1,774 
a 
aie daa metal content._........---2 cL Lll Ll ee 111,768 118,045 126,698 
etal: 
Smelter, crude, including secondary.......................- 108,715 123,512 112 , 282 
Refined including secondary. ............................- r 105,982 106,956 ; 
Manganese ore and concentrate, gross weighgnn!!t . 14, 136 12,981 14,785 
Mercury... eode AA 76-pound flasks.. 14, 794 14,830 15,461 
Selenium, elemental. ........................ Lll... ll.- kilograms.. 9,637 8,866 16,000 
2 Ive refined including secondary 2 thousand troy ounces.. 1 8, 02g 8,818 8,417 
ne: 
Mine output, metal content nn gun 95,474 96,728 101,145 
Smelter including BeCODUHIU a eco ko ed y ua ee qan E ,978 81,059 , 028 
NONMETALS 
e . v seer a E 10,898 11,461 12,104 
C/ ¾ ]ñß-¶yſd& ecd&ßföß ð d w eme dE 70, 486 81,511 79, 729 
Cement, hydraulicdgcdlklk thousand tons 3, 765 964 89 
Clays, fire: 
e) DI ND T 178,192 259,529 292,070 
ply, 1 0 RM . 0; . Np 88,410 71,671 88,370 
NKeldaDAPr, CUdB. il eee e LEE etch EE ⁊ dd y EE 44,088 44,982 49,504 
Fertilizer materials manufactured: 
Nitrogenous: 
ross weight MNT thousand tons 661 917 1,382 
Nitrogen content do.... 182 188 266 
Phosphatic: 
ross weight do 1.072 872 1,294 
Phosphorus pentoxide contennt loc 177 143 214 
Gypsum: 
ß ͥ ⁰dddͤ ĩͤ EA Lig c E EE 196,630 281,829 250,619 
%%% è ] ͥ.., Gg.. mt 8 52,218 68 , 069 66,010 
Lime: ö 
nie ⁵ ↄ i ⁵ð2Lĩ lew sek thousand tons 988 1,030 1,078 
ydrated.....----------------- CCC CC ES do.... 323 866 430 
Magnesite: 
§Äͤ9ßẽwʃs ] ꝛ ͤ¹ͤ ͤ ew erui LEE 400,316 477,417 511, 854 
Sintered: chee See eens Sead te Dis ee sects 156,301 193, 160 210,309 
Caustic, ealeineevAAIy k „„ 17,074 14,410 10, 135 
Borte: AU...... ⁵ð⁵ð UC Haese dd kilograms.. 143, 501 135, 565 227, 468 
Gross , . . ec ses 273, 663 272, 422 855,000 
Sulfur enten... eo ui equ edi cu 114,938 114,417 149,000 
Quartz, quartzite and glass sand. ................... thousand tons r 660 812 983 
Salt: 
giri NR RERO ek ñ ß EOS MON 10,574 17,696 23, 510 
e eee ß . ß NEU E 127, 000 127, 887 101, 668 
CHOP ae oos re oe ee LUIS NACE M ae 41,426 ; ,625 
%%. ³ð⅛ QAſſͥſ Genuae epis eccL cL EM LE 179,000 212,000 209, 808 


See footnotes at end of table. 
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Table 1.—Yugoslavia: 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 v 
NONMETALS—Continued 
Stone, sand and gravel, n.e.s.: 
Dimension: 
Crude: 
Ornamental thousand cubic meters. . 28 86 39 
§öêÜ— ͤ y . . 8 do 17 19 8 
Partly worked facing stone thousand square meters. 870 427 485 
Cobblestones, curbstones, and other. .thousand cubic meters 71 64 51 
Crushed and broken do- 4, 986 5, 564 6,067 
Milled marble and o tber do.... 1,092 1,410 1,862 
Sand and gravel. 2l. olcoic ise e eobes eee a do.... 6,644 7,168 7,718 
MINERAL FUELS AND RELATED MATERIALS 
rr ee ee ee M 8,936 15,581 13,469 
Coal: i 
Bit uminou s thousand tons 835 682 643 
POW) occ oe SiS y ͤ(ͤ0ß y E M E eee 02 9, 508 9,442 8,989 
(( 0-220.) c Gc mn 0.... 16,3889 16,373 18,790 
zie dd E tee do.... 26,732 26,497 28,422 
Coke: 
Metallurgieal.._......-.....-....--..----.-----.---.-. do- 1,178 1,165 1,226 
“) ⁵ EE Eri E do- 61 61 8 
ee ee ie Sees . eA Sa E irs do.... EFF ^ Qeuwedm 
J Se E ELLE LI I uto dE E do.... 1,236 1,226 1,309 
Puel briquets, all graden 33,635 36,450 21,312 
88: 
Manufactured (city gas only)................ million cubic feet. 2,641 8,044 e 3,100 
Natural, gross produet ion do.... 20,615 25,784 84,502 
Natural gas liquids. _............-_-.-.-- thousand 42-gallon barrels. . 797 806 NA 
Petroleum: 
Crude oil: 
As reported. |.................... l.l... .- thousand tons 2,494 2,699 2,854 
Converted z—ꝛ— .. thousand 42-gallon barrels.. 18,4738 19,991 21,140 
Refinery products: 

f ³o· esc een AA do 7,948 8,526 10,481 
hh e sus LE ⁰⁰⁰ eC EE do.... 830 1,069 e 1,195 
RF om y S E Lu eed do.... 122 97 e 108 
Distillate fuel oil... 2.222. 2-2 222222222 l-l..- do.... 10,295 12,846 15,606 
Residual fuel oil... .................... 22... 2... -- do.... 12,301 13,100 16,710 
übe 8 do 726 630 719 
Asphalt and bitumen including natural do 1,487 1,902 2,168 
Liquefied petroleum gas do.... 794 903 NA 
Other (white spirit and paraffin). d do.... 157 * 168 175 

S ³o¹¹iiA t dE tte A do 84,660 89,236 NA 

e Estimate. > Preliminary. r Revised. NA Not available. 


! In addition to the commodities listed, germanium, clays (bentonite and kaolin), diatomite, and additional 
petroleum products (most notably petroleum coke), are also produced, but information available is inadequate 


to make reliable estimates of production levels. 
2 All as a byproduct of lead and zinc production. 
3 Mainly as a byproduct of copper production. 
4 White spirit only. 
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The latest year for which mineral trade 
data were available is 1969. Nonferrous 
metals constituted the largest export com- 
modity group, and iron and steel together 
with liquid fuels accounted for the major 


portion of the country's mineral imports. 
West Germany remained the principal im- 
porter, and the U.S.S.R. remained the 
principal supplier. | 


8 56 MINERALS YEARBOOK, 1970 
Table 2.—Yugoslavia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Bauxite......... thousand tons.. 11, 847 1,988 U.S.S.R. 804; West Germany 596; Italy 271. 
Oxide and hydroxide 29,888 23,708 Austria 1 16,240; Hungary 4,874; West German 
Metal including alloys, all forms... 7 46,953 56, 746 Italy 1 18, 2501 United States 12,400; West Ger- 
Antimony, C r 1,287 1,266 Greco 460; U. S. S. R. 398; Italy 270. 
Arsenic, trioxide .-.---------2-0- 26 597 Mainly to india. 
Bismuth including alloys, all forms 45 55 pk rapa 80; West Germany 14; United 
ngdom 65. 
Cadmium including alloys, all forms. . 72 180 United Kingdom 45; Netherlands 25; Italy 28. 
Chromium, chromite, concentrates. . 79,500 8,208 Mainly to Czechoslovakia. 
Copper including alloys: 
S AAA r 227 519 Allto Italy. 
Unwrought........-..----.-.-- 9,358 17,517 United Kingdom 18,084; France 4,152; United 
ates 
Semimanufactur es r 34, 820 45,788 United Kingdom 11,840; United States 10, 812; 
Italy 6,361. 
Iron and steel: 
Ore and concentrate except roasted 
/G 97.345 153,747 Mainly to Romania. 
Me Fiir 2, 869 1,192 All to Austria. 
etal: 
np J — I" r 28,821 14,682 Italy 8,900; West Germany 5,029. 
Pig iron, ferroalloys, and sim- 
ilar materials r 51,647 46,921 Italy na o poed States 9,017; West Ger- 
many ? e 
Steel, primary forme r 88,794 86/105 Bulgaria 18,686; Italy 8,515. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 1128, 066 94,618 U.S.S.R. 41,049; Italy 11,087; Romania 10, 477. 
Universals, plates, and sheets r 14, 894 49,167 Italy 14, 691; East Germany 9, 508. 
Hoop and strip 9, 542 8,806 Italy 8, 441; Greece 2,274. 
Rails and accessories ,932 28,570 Romania 9, 860; Brazil 7,656; Italy 4,492. 
Wire (excluding wire rods)... 7,947 2,358 Greece 1, 008; Italy 702. 
Tubes, pipes, and fitt ings .. 64,659 69,476 East Germany 21, 377; Italy 11,854; West Ger- 
many 
Castings and forgings, rough. * 7,166 9,090 Hungary 3, 528; West Germany 1,948; Poland 
TOM euro cee e eee :242,206 257,080 
Lead including alloys: 
Ore and concentrates. .......... 5,802 25,812 run 10, ER. West Germany 7,780; United 
es 2 
e eae ee ae 668 1,327 Czechoslovakia 790; West Germany 210. 
Unwrought. ..................- 55,147 67,261 rir sep 24, 228; Austria 9,854; Greece 
Semimanufactures.............. 619 1,797 Mainly to Italy. 
Magnesium including alloys, all forms. 5 25 ermany ? 15; Italy 10. 
Manganese: 
and concentrates. |... ....... 42 194 All to Switzerland. 
Metal... seats Soke Coe 25 75 All to Italy. 
ercury..........- 16 DOUG flasks.. 14,172 14,776 United States 5,546; United dom 3,301. 
Nicie inciuding alloys x dg ove orms..... 181 854 Italy 111; West Germany 108; Netherlands 88. 
um-group, p 
troy ounces.. 28,309 15,947 Switzerland 4,828; Greece 3,215, West Germany 
8,215; Israel 8, , 215. 
Selenium, elemental...... kilograms.. 17,748 18,190 Mainly to West Germany. 
Se.... 88 50 23 All to Australia. 
Silver including alloys 
thousand troy ounces.. 2,320 8,283 Mainly to West Germany. 
Tin including alloys, all forms 
long tons 387 265 Czechoslovakia 118; Italy 104. 
5 ie,. xaneEE wwnies 75 West Germany 39; Netherlands 21; Hungary 11. 
nc: 
Ore and concentrates r 22,939 81,007 Mainly to Bulgaria. 
Oxide... ß : ,043 Hungary 987; Romania 526. 
Metal including alloys: 
Blue powder r20 | .....- 
Unwrought...............- 80,622 81,038 Hay io e United Kingdom 7,517; Greece 
Semimanufactures. ......... r 13,605 19,351 West Germany 6,087; Denmark 2,851; France 
Other: AG 
Ore and concentrate 87 Allto Japan. 
Ash and residue containing non- 
ferrous metalss 8,849 7,851 Italy 3,768; West Germany 3,129; Austria 786. 


See footnote at end of table. 
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Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS 
Abrasives, natural, grinding and pol- 
ishing wheels and stones 1,256 1,612 Poland 1,128; Italy 212; West Germany 158. 
Asbestos... .....-....--..2..-.2.2.-.-.- 1,570 2,449 Mainly to the United States. 
Barite and witherite. ............... r 52,094 52,926 1 28,880; Hungary 17,541; Austria 
Boron materials, all form 2,212 All to Switzerland. 
Cement: 
Portland. ....................- 110,856 181,908 Italy 39,336; Libya 34,470; Malta 30,051. 
OG oo SP RE ES r 93,885 86,585 est Germany 10,630; Saudi Arabia 9,960; 
Guinea 7,050. 
l —— ͤ 7 All to East Germany. 
Clays and products (including all re- 
rotory rick): 
Crude: 
Bentonite. ................ 28 , 746 22,935 Czechoslovakia 8,172; East Germany 3,820; 
Sweden 2,489. 
FFC! FEE 8,854 26,741 Isay 19901 ; Hungary 9,798; Czechoslovakia 
Kaolin (china). )) 188 59 Mainly to Italy. 
hof... A eee ds r 96 160 Austria 98; West Germany 64. 
Products: 
Refractory................- 44,150 62,975 Hest rra d 21,944; Romania 18,525; Italy 
Nonrefractory..............- r 8,359 5,397 Hungary 8,977; West Germany 296. 
Diatomite........................- 1,420 1,236 Mainly to Greece. 
Felder:: RR AR 15,481 18,083 East Germany 7,257; Hungary 4,545; Czecho- 
slovakia 2, 555. 
Fertilizer materials manufactured: 
Nit rogenouun s 787 26 United Arab Republic 16; Greece 10. 
Phosphatic...................- 846,067 110,913 Bulgaria 90,770; Poland 14,990; U.S.S.R. 
I /öCö;öͤ;õoBĩ ð · ům:AA mk wages 3 All to Guinea. 
Other including mix ec 692 837 Mainly to Italy. 
Aen., 8 1.034 Mainly to Hungary. 
Gypsum and plaster˖ ss 8 1,839 o. 
J; see ee See eee 1,781 688 Mainly to Italy. 
Magnesite: 
G7VVYö§öÜ; ———J—J— r 327 898 Do. 
Calcined.....................- 18 , 939 9,559 Poland 8,516; Netherlands 2,360; West Ger- 
many 2,000. 
Sintered... -.------------------- 93,553 73,521 United Kingdom 21,220; United States 13,969; 
Italy 12,845. 
Pigments, mineral: 
Natural, crude. ................ 1 18 All to Czechoslovakia. 


Iron oxides, processed 3 


Pyrites (gross Wenn) 106, 726 
Salt and bri nens. 
Sodium and potassium compounds, 
SJ. ; 9,551 
Stone, sand and gravel: 
Dimension, crude, partly worked, 
and worked.................. r 49,801 
Gravel and crushed rock... ...... r 42,914 
Quartz and quartzite 7,157 
Sand excluding metal bearing 6,397 
Sulfur: 
Elemental, all form 4,949 
Sulfur dioxide.................. ....... 
Sulfuric acid. .................. 56,505 
Talc, steatite, soapstone, and pyro- 
phyllite. 2o eee soe cake 101 
Slag, dross, and similar waste, not 
bearing: 
From iron and steel manufacture. 271 
Slag and ash, n.e.s.............. 2,721 
Building materials of asphalt, asbestos 
and fiber, cement, and unfired non- 
metals, n.e.8.._--.-.-.-------.--- 47,787 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural........ 20 
Carbon black and gas carbon: 
Carbon black. .................- 1,114 
Gas carbon 1,403 


See footnote at end of table. 


10 
109,327 
10 
13,651 


48, 676 


5, 530 
8, 320 


61,987 


81 
6,413 
788 


All to Italy. 
Greece 42,537; West Germany 82,372. 
All to Switzerland. 


Italy 11,682; West Germany 1,209. 


Haly. ee eh: Austria 7,928; West Germany 
Libya 26,801; Italy 26, 509. 

Mainly to West Germany. 

All to Italy. 

Mainly to U.S.S.R. 

All to West Germany. 

Turkey 14,897; Italy 12,497; Israel 10, 756. 
Tunisia 500; Albania 157. 


Italy 4,342; Austria 1,188. 
Italy 3,065; Austria 255. 


Hungary 35,874; Libya 5,854; Cyprus 4,831. 


All to East Germany. 
ane 8,027; Poland 1,375; Hungary 
Mainly to Switzerland. 
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mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
MINERAL FUELS AND RELATED 
B MATERIALS—Continued 
0 
Bituminous coal 1. 506 1.280 All to Greece. 
Dust... ę y my 65, 425 66,014 Mainly to Italy. 
Brown coll ,923 12,184 Austria 10, 948: Italy 1, 160. 
Lig nit 21. 895 37.987 Mainly to Italy. 
Coke and semi cok oo 112, 846 Bulgaria, 45,255; Romania 40,120; Hungary 
Gas, liquefied, all kindes r 10,025 7,229 Austria 8,987; Italy 3,283. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 2,164 1,756 Mainly to Austria. 
Refinery producta: 
Gasoline (including 
natural) - 1,091 829 Austria 522; Italy 240. 
Kerosine and jet fis do. 142 192 United Kingdom 47; East Germany 865. 
Distillate fuel oil. do 547 470 Austria 212; Switzerland 115. 
Residual fuel oil. do.... 278 161 All to Austria. 
Lubricants........... do 110 1 Mainly to Albania. 
Other do- 20 81 Romania 12; Italy 10; Hungary 7. 
Tot! do.... 2,188 1,684 
Mineral tar and other coal, petroleum, 
or gas derived crude chemicals. 5,385 4,425 Ne erandi 2,092; Greece 945; West Germany 
r Revised. 


Table 3.—Yugoslavia: 


Imports of mineral commodities 


(Metric tons unless otherwise sepcified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrate 9,961 225,250 acr y 195,906; Guimea 19,477; India 
d D Meade ⁵ĩ³ LL DEM ACE 1,046 6,040 France 3,300; Greece 2,000. 
Onde and hydroxide.................- 262 1,087 France 1,050. 
Metal including alloys: 
Unwrought.....................- r 21,650 89,991 U.S. Saad a. fe Hungary 4,224; Swit- 
zerlan 
Semimanufactures...............- r 4,848 9,105 West Germany 8,510; Austria 2,935; 
Italy 1,012. 
Perap MO Wc HC 22 All from Austria. 
Antimony including alloys, all forms dated 1,348 PA A a West Germany 300; 
urkey 
Arsenic including alloys, all form 499 779 U.S.S.R. 766. 
Bismuth including alloys, all form 7 13 Switzerland 7. 
Chromium: 
Chromite_.-------------------------- 75,488 66,478 Albania 62,884. 
Oxide and hydroxide.................. r 453 548 West i 212; U.S.S.R. 126; Hun- 
gary š 
" 1 including alloys, all forms 1 18 United Kingdom 11. 
Cobalt: 
Oxide and hydroxide. ................. 11 20 West Germany 11; Belgium 5; United 
Kingdom 4. 
Metal including alloys, all forms 45 55 Belgium 52; West Germany 3. 
Columbium and tantalum 
6 including alloys, all form 45 4,588 Italy 4, 482. 
opper: 
Ore and concentrate 4,917 4,216 United Kingdom 4,215. 
Copper sulfat. 985 All from Hungary. 
Metal including pud 
SOIBD. oco . cues LE 1,067 1,917 United Kingdom 677; United States 598; 
Austria 544. 
Unwrought: 
Blister and other unrefined un- 
alloyed...................- 6,002 10,818 All from the United Kingdom. 
Refined and alloys............ r 15,933 21,585 United Kingdom 19,168; Austria 1,100. 
Semimanufactures. ..............- r 6,808 8,105 United States 2, 041; "West Germany 


See footnote at end of table. 


1,746; Austria i, 604. 
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Table 3.—Yygoslavia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Iron and steel: 
Ore and concentrate 200,807 263,590 India 215 906; U.S.S.R. 22,786; Sweden 
Metal: 
8 /;ö§öé%¹̈³30 Z.: E 87, 756 78,170 United States 29,350; Lebanon 17, 016; 
U.S. S. R. 13, 673. 
Pig iron including cast iron 146,093 215,488 U.S.S.R. 114,994; Czechoslovakia 
63,963; West Germany 18,209. 
Sponge iron, powder, and shot. r 898 1,486 Sweden 728; Italy 245; West Germany 
192; Spain 185. 
Ferroalloys: 
Ferromanganese.............. 2,529 169 West vr 110; Switzerland 40; Hun- 
gary 
f nl ueusce5s r 1,919 3,308 West Germany 1,291; United Kingdom 
858; Austria 381. 
Steel, primary forms: 
·;³ðw m ꝛ·ꝛ = 9.660 108 All from Romania. 
Blooms, billets, slabs____.__-_-_- 99,970 142,928 Poland 66,778; U.S.S.R. 46,639; Czecho- 
slovakia 26,487. 
Coils for rerolling............. ...... 9,451 Poland 7,943; Czechoslovakia 1,508. 
Steel semimanufactures: 
Bars, rods, angles, shapes, and 
sections r 91,114 95,387 Bulgaria 16, 539; West Germany 15, 778; 
. Hungary 13, 986; Italy 11,335. 
Universals, plates, and sheets. . :397,190 489,727 West Germany 110, 000; U.S.S.R. 
68,427; Greece 60, 133; Ital 58,738. 
Hoop and strip. ............... r 60,530 87,407 Czechoslovakia 50, 627; Romania 16,114; 
West German 8, 57 5. 
Rails and accessories 2,572 9,580 Austria 1,706; est Germany 1,407. 
ba ERR EE E LM E RES 15,813 16,794 West Germany 12, 096; Austria 1, 587; 
. Italy 1,579. 
Tubes, pipes, and fittings...... r 38,224 39,852 Hungary 9, 122; West Germany 8,522; 
. . West Germany 7,007. 
Castings and forgings, rough... 71,305 878 Czechoslovakia 169; Poland 152; Italy 
148; West Germany 136. 
eh, ³ĩðVà 8 r606,748 733, 620 
Lead: 
85 vid concentrate 12, 260 2,833 All from Italy. 
MN DR ͥ 8 533 620 West Germany 580; Switzerland 40. 
Metal including alloys: 
8999) A cae ai 152 467 Belgium 196; Kenya 157; Lebanon 74; 
Saudi Arabia 40. 
Unwrought.....................- r 8,546 4,617 n And 1,249; Zambia 1,219; Italy 
Semimanufacturees 325 249 Italy 284: West Germany 15. 
1 including alloys, all forms 419 615 U.S.S.R. 313; Italy 73; United States 73. 
anganese: 
re and concentrate 35,562 53,788 U.S.S.R. 27,450; Netherlands 15,863; 
Brazil 9,960. 
e . E Le 394 279 Netherlands 130; Japan 1065. 
Metal including alloys, unwrought....... r65 153 West Germany 44; Switzerland 40; Uni- 
ted Kingdom 29. 
Mercur 76-pound flasks. . 722 1.585 United States 976; United Kingdom 458; 
Netherlands 150. 
Molybdenum including alloys, all forms 
N kilograms.. 3,365 9,834 Austria 6,867; Netherlands 2, 698. 
ckel: 
Matte, speiss, and similar materials. 15 59 United Kingdom 21; West Germany 19; 
Netherlands 19. 
Metal including alloys: 
ee ES E A 70 167 Italy 75; Netherlands 58. 
Unsrougbt and semimanufactures.. 71,534 1,414 U.S.S. R. 868; West Germany 352; Neth- 
erlands 275; United Kingdom 186. 
Platinum-group and silver including alloys: 
Platinum-group. ........- troy ounces... ' 52,877 17,095 U.S.S.R. 15,753; West Germany 1,016. 
rr a do.... 887,088 2,255,582 West Germany 1,587,125; Austria 
f 385,648; United Kingdom 161, 010. 
Rare-earth including alloys, all forms 209 148 Italy 65; United Kingdom 45. 
Selenium, elemental............ kilograms.. 1,905 1,860 All pu ne Germany. 
Tantalum including alloys, all forms. do 45 4,588 I dd 
TNI elemental................ do- 104 200 All from West Germany. 
n: 
Oxid es long tons 21 16 Do. 
Metal including alloys: 
Unwrought. ..............- do 11,385 1.039 ee 560; Indonesia 200; Switzerland 
Semimanufactures do 60 39 West Germany 33; Hungary 2. 


See footnote at end of table. 
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Commodity 1968 1969 Principal sources, 1969 
METALS—Continued 
Titanium: 
Ore and concentrate 1,005 1,771 United Kingdom 1,108; Australia 548. 
ee, ß 4,594 5,120 lt Germany 3, 978; "United Kingdom 
Metal including alloys, all forms 
kilograms. . 682 4,341 W Kingdom 8,901; West Germany 
Tungsten including alloys, all forms 
kilograms.. 6,575 15,869 Netherlands 9,339; France 2,116; United 
. Kingdom 1,212. 
Uranium and thorium including alloys, all 
3 JFC oa alee ograms.. 1 70 France 69; United Kingdom 1. 
inc: 
Ore and concentrate r 42,107 50,681 uv Germany 86,797; Czechoslovakia 
Oxide 2 222: oe m8 47 59 West 9 58. 
Metal including alloys: 
Scrap and blue powder r 27 1 Allfrom West Germany. 
Unwrought. ....................- r 1.466 11,714 Zambia 10,004; Bulgaria 1,446. 
ES Semimanufacturees r 190 211 Italy 164; West Germany 33. 
er: 
Ores and concentrates. ................ 815 410 United Kingdom 230; Australia 101. 
Ash ane residues containing nonferrous 
meia ² ·A e er nana 104 81 All from Hungary. 
Oxides, hydroxides, and peroxides of 
metals, n. e ..... cauoveve 147 286 West Germany 108; U.S. S. R. 55; Norway 
85; Czechoslovakia 80. 
Metals including alloys, all forms 429 131 ee Pingdom 48; West Germany 81; 
aly 26. 
NONMETALS 
Abrasives, natural, n. e. s.: 
Pumice, emery, natural corundum, etc. . 891 557 HORAE 207; Italy 154; West Germany 
Dust and powder of precious and semi- 
precious stones kilograms.. r10 13 * S. Pup 6; West Germany 8; Nether- 
ands 
Grinding and polishing wheels and 
h ccu cw Sus dedu WE aed 888 1,822 Austria 870; West Germany 294. 
As ))))! ᷣ w 8 17,125 26,462 U.S.S.R. 18, 971; Canada 6, 425; Bots- 
wana 3, 287. 
Barite and wither itte. 708 1.278 Italy 925; West Germany 313; Czecho- 
slovakia 40. 
Boron materials: 
Crude natural borates................. 308 521 United States 500; Turkey 20. 
Oxide and acid. ............. 3535 3,459 107 U.S.S.R. 52; West Germany 37. 
Bromine si enun Ua EE kilograms.. 2,270 1,691 Israel 1, 491; Poland 200. 
ement: 
Portland. ........................... 682,653 975,198 Romania 800,326; Czechoslovakia 
181,519; United Arab Republic 
179,886; Hungary 180, 546. 
Gf; ecu ee tee 21,017 100,068 Greece 53, 182; Austria 20,605; United 
Kingdom 19,164. 
U Cůõ˙r G(GcéG A UL m ee ect 265 451 East Germany 255; Italy 97; France 40. 
Clays and products: 
Crude n. e. s.: 
Bentonit 2%ů 114 83 Austria 18; Hungary 16. 
///;ö· 2 8 36, 540 84,753 Czechoslovakia 25,576; Poland 6,971; 
East Germany 2, 071. 
Fuller’s earth, dinas, chamotte. .... 1,155 1,818 West Germany 542; Austria 529; Italy 
397; Czechoslovakia 251. 
Kali... ³o ose Dad 29,702 86,163 Czechoslovakia 18,998; East Germany 
7,870; Greece 4, 968. 
OA db ones 8,458 3,192 Italy e ,414; West Germany 864; Austria 
Products: 
Refractory (including nonclay 
rie. r 15, 746 19,088 West Germany 7,082; East Germany 
4,478; Austria 2, 584. 
Nonrefractor / 30, 822 96,201 Italy 64, 745; Hungary 8,079; Czecho- 
slovakia 5, 383. 
Diamond, all grades carats.. 60,000 72,725 Switzerland 55, 716; Austria 8,500; West 
Germany 4, 000. 
Diatomite and other infusorial earths. ....... r 854 1,210 aur 725; Italy 239; West Germany 
Feldspar and cryolite........... kilogram ss 17,020 Italy 15,000; West Germany 2, 000. 
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Table 3.—Yugoslavia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
NONMETALS— Continued 
Fertilizer materials: 
Crude: 
Phosphatic.....................- 796,976 727,359 Tunisia 255,564; Jordan 253, 104; 
Morocco 117, 796. 
Potassi qc 12, 521 7,722 East Germany 6, 792; U.S.S.R. 930. 
Manufactured 
Nitrogenous....................- 1407, 668 329,882 U.S.S.R. 86,881; Hungary 88,787; Italy 
36,091: Poland 81,927. 
ar iuis 
homas sla g 19, 100 26, 500 8 Republic 15, 200; Belgium 
o/ ˙· AAA ReU aL Ei SE 5,000 29,058 United States 18,558; Tunisia 10,500. 
Potassi c 191, 268 201,861 East Germany 106, 661; U.S. S. R. 91. 379: 
West Germany 2, 840. 
Other including mixed. ........... 197,865 8,400 All from Italy. 
Ammon ia 4,086 46,235 Italy T ud ,090; Greece 17,588; Ghana 
, ß 2222424526 r 4,080 5,639 East Germany 3, H West Germany 
1,028; 46: West 
Graphite, natural! 892 999 Austria 746; West Cai 158; Czecho- 
slovakia 83. 
Gypsum and plasters. __...----------..--- 13,018 16,184 Italy 16,114; East Germany 20. 
I -W ARIS EE kilograms.. 3,667 9,751 West Germany 3, 600; Poland 3,151; 
France 3, 000. 
% ³˙¹i¹wià ⁰˙¹·ͥwöwöw-- K aESOVE 10 27 Austria 15; France 12. 
e .-----------------------0- 97 427 Austria 327; Netherlands 94; West Ger- 
many 6. 
ca: 
Crude including splittings and waste 70 86 United Kingdom 43; West Germany 26; 
Norway 10; Austria 7. 
Worked including agglomerated split- 
tins ee eee Sew eas 81 77 Switzerland 18; Czechoslovakia 15; West 
Germany 10; Italy 10; Austria 10. 
Pigments, mineral: 
Natural, crude. ...................... 6 85 All from Hungary. 
Iron oxides, processed 1.232 1.878 West Germany 1. 082: Poland 818; Spain 
210: East Germany 115. 
Precious and semiprecious stones except dia- 
Wall 49x kilograms. . r 419 1,073 United Kingdom 750; West Germany 
141; Czechoslovakia 61. 
Pyrite (gross weight 7 22 52,915 U.S.S.R. 15 870; Spain 2, 002; West Ger- 
many 
Sl. ! "187,665 171,048 Romania 108, 532; Tunisia 38,400; Tur- 
key 21, 261. 
Sodium and potassium compounds, n. e. s.: 
Caustic do .. ei r 14,853 15,912 West Germany 18,339; Italy 2,361. 
Caustic potash, sodic and potassic perox- 
JJ!!! 8 1,342 2,128 East Germany 1,499; Czechoslovakia 
195; Italy 190. 
Stone, sand and gravel: 
Dolomite, chiefly refractory grade r 8,746 5,579 Italy 5,349; Austria 215. 
Gravel and crushed rock. ______.__--_-- 64,16 74, 522 Hungary 7 1. 270; Italy 630; U. S. S. R. 189. 
estone, except dimension r 14, 896 24,190 All from Hungary. 
Quartz and quartzite - r 2,182 6,084 Hungary 3, 500; West Germany 1,928. 
Sand, excluding metal bearing r 66,810 82,717 Italy 55,859; Hungary 16, 577; Nether- 
lands 4, 682. 
Dimension: 
Crude and partly worked 8,891 4,948 Austria 4,531; Italy 154; Switzerland 88. 
| Worked. .......................- 581 492 Italy 480. 
Sulfur: 
Elemental, all form r 20,651 22,782 Poland 16 191: Italy 5,006; West Ger- 
many 
Sulfuric aciick... 29 140 Aitania 113; Austria 12; East Germany 
Tale, steatite, soapstone, and pyrophyllite. . . 701 1,539 ines 85 Italy 456; United Arab Repub- 
e ; 
Other nonmetals, n.e.s.: 
r ea aa a E 177 99 Italy 70; West Germany 24; Austria 5. 
Slag, dross, and similar waste, not metal : 
arhg...l-: o clc See ee c cce 20,042 68,055 Italy 62,200. 
Oxides and hydroxides of magnesium, 
strontium, and barium. ............. 137 199 West Germany 168; Switzerland 15. 
Building materials of asphalt, asbestos 
and fiber, cement and unfired non- 
metals, n.e.s._...-..-..----.---.-.- 2,678 9,058 Czechoslovakia 7,173; Italy 928; Bul- 


See footnote at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.............. 14,194 8,264 Boman ^ al pases Albania 1,300; United 
ates 
Carbon black and gas carbon 8,184 1,669 — Germany 889; Italy 293; Bulgaria 
Coal and briquets: : 
Anthracite and bituminous coal 1,742,231 1,880,349 U.S.S.R. 1,097,800; Czechoslovakia 
543, 908; United States 149 , 908. 
prauete of anthracite and bituminous TEST 
a un GA "b a» "P ub QD QD 4D 4D QD OD QD OD 4D GD 4D CD 4D *DP GD Vh GD UD GD 4D GD @ @ @ r 9 R= 
Coke aud semicoke. .....................- 110,198 120,928 Italy 38,800; Poland 23,281; Czecho- 
105 19,147; United ingdom 
Gas, hydrocarbon. n 555 848 Mainly from Hungary. 
Hydrogen, helium, and rare gases 
kilograms.. 65,645 7,874 Italy 4,121; United Kingdom 1, 150; 
United States 831. 
Peat including briquets and litter........... 44 462 Mainly from Poland. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 19,874 28,867 Iraq 9,288; U.S.S.R. 8,735; Iran 4,110. 
Refinery products: 
Gasoline (including natural).do.... 290 202 br Kingdom 88; Italy 68; Romania 
Kerosine and jet fuel do.... 204 89 Romáala 26; Italy 13. 
Distillate fuel oil. .......... do.... 2,208 1,956 U.S.S.R. 1 022; mania 984. 
Residual fuel oil............ do.... 8,566 2,524 uc .R. 1 528; Romania 540; Poland 
Lubricants. ..............- do.... 270 864 Hungary 90; Romania 84; Italy 50. 
Mineral jelly and wax...... do.... 29 40 ‘Romania 12; East Germany 9; Poland 8. 
Other, — 629 486 Albania 184; Italy 95; United State 95. 
Total... ------------- do.... 7,196 5,611 
Mineral tar and coal, petroleum, or gas de- 
rived crude chemicals. .................- 48,147 48,144 


Italy 14,489; U.S.S.R. 14,206; Bulgaria 
8,0771. 


r Revised. 


COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum industry devel- 
opment accounted for the largest part of 
Yugoslav investments in the mineral indus- 
try during 1970. Focal points remained the 
construction of new alumina and alumi- 
num-producing facilities located in Tito- 
grad, Crna Gora, (Montenegro) ; Sibenik 
Dalmacia; Mostar, Hercegovina; and alu- 
minum rolling installations at Sevojno in 
Serbia. Policy goals are to shift the coun- 
try from principally an exporter of bauxite 
to a producer and exporter of aluminum 
metal and semimanufactured products. 

Production and export of bauxite 
brought most of the revenue to the indus- 
try. Domestic output of aluminum metal 
remained below the country’s consumption, 
and imports were necessary. 

The Adriatic littoral was the principal 
bauxite producing area followed by the re- 
gion of Bosnia and Hercegovina. The Vla- 
senice, Mostar Jajce and Bosanska Krupa 


mines located in Bosnia and Hercegovina 
and intensively developed in 1970 pro- 
duced one-third of the total country’s 
bauxite output. 

Construction of the Titograd alumina 
and aluminum plant continued during 
1970. When completed, the plant will have 
an annual capacity of 200,000 tons of alu- 
mina and 50,000 tons of aluminum metal. 
Reportedly, first metal production will 
start in the summer of 1971. The aluminum 
plant will be completed first, and alumina 
imports will be required until the alumina 
plant is completed. 

Construction of an alumina plant at 
Mostar started early in 1970. The complex 
wil have an annual capacity of 200,000 
tons of alumina when completed at the 
end of 1972. Tentative plans also include 
the construction of a 50,000-ton-per-year 
aluminum electrolytic plant at Mostar. 


Construction of a  50,000-ton-per-year 
aluminum electrolytic plant near Sibenik 
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began in the fall of 1970. The plant will 
be part of Tvornica Lakih Metala Boris 
Kidrič Sibenik. 

The East German Government granted a 
$66 million2 credit for building a 300,- 
000-ton-per-year alumina plant at Obrovac 
in Dalmacia and another 50,000-ton-per- 
year aluminum electrolytic plant at Ši- 
benik. Construction planning was underway 
at the yearend. 

The management of an existing copper- 
rolling mill near Sevojno in Serbia made 
arrangements to expand facilities, which 
would make the rolling of 50,000 tons of 
aluminum per year possible. New additions 
reportedly will be completed in the begin- 
ning of 1972. 

Copper.—Major copper industry activi- 
ties included the continued expansion of 
the Bor-Majdanpek mine and metallurgical 
complex and the search for new copper 
deposits. 

Investigation of the Krivelj deposit in 
northeastern Serbia continued during 1970. 
The latest estimate shows reserves of 200 
million tons of ore with an average copper 
content of less than 1 percent. The prox- 
imity of these reserves to Bor-Majdanpek 
facilities improves their attractiveness. Cop- 
per exploration was conducted in Bucim, 
Macedonia; škofje kod Cerknog and Se- 
brelj in Slovenia and in Varine near 
Plevlje, Crna Gora. 


The Bor-Majdanpek mining and metal- 
lurgical complex added a new section to 
the Bor flotation plant, and construction of 
a third section of Majdanpek flotation plant 
continued. When completed in 1972, the 
Majdanpek flotation plant will have a ca- 
pacity to process 11 million tons of ore per 
year. Furthermore, a decision was made to 
start construction of a copper wire plant 
and to begin modernization and expansion 
of smelting facilities. The copper wire 
plant will produce about 30,000 tons of 
copper wire per year that will vary in di- 
ameter from 3 to 13 millimeters (approxi- 
mately 149 inch to ½ inch). The smelter 
will be expanded by one new furnace for 
casting anodes. 


Members of the Copper Institute, an in- 
tegral part of the Bor-Majdanpek complex, 
have completed the design of an electroly- 
tic copper plant to be built by a French 
company at Ketri, India. 


Gold.—Exploration for gold was con- 
ducted in Macedonia with alluvial sands as 
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the primary targets. Reportedly, important 
deposits were found near Djevdjelija, Ka- 
nonaska Reka, and Dudice. Some samples 
yielded 0.45 troy ounces of gold per ton. 
Evaluation of the Macedonian finds was 
not completed at yearend; preliminary re- 
sults indicate that gold production appar- 
ently cannot be considered economical un- 
less it is associated with another mineral 
commodity. 

Iron and Steel. Expansion plans for the 
steel industry continued to be imple- 
mented at a relatively slow pace, mainly 
because of financial problems. Although 
steel production has been constant in re- 
cent years, it is expected that output 
should increase in 1971, when new facili- 
ties are expected to be completed and 
other plants are modernized. The economic 
advantages of higher output of iron ore, 
pig iron, and ferroalloys will not be fully 
utilized, however, because of the delay in 
completing new steelmaking facilities. 

Completion of the Tajmiste mine in Mac- 
edonia in late 1969 and modernization of 
other mines influenced the 36-percent in- 
crease in iron ore output in 1970. Domes- 
tic ore had an average iron content of 30 
to 36 percent. 

A heavy-fluid separation plant started 
operating at the Vare$ iron mine in Bosnia 
in Mid-1970. The new facility has an an- 
nual input capacity of 3 million tons of 
iron ore, with an average iron content of 
30 percent. Output of concentrate with 
37.5 percent iron content should reach 2.3 
million tons per year. At yearend, studies 
were underway for a new beneficiation 
plant that would yield concentrates with 
an average iron content of 50 to 60 per- 
cent. 

Zenica Integrated Iron and Steel Works 
remained the largest producer of iron and 
steel in Yugoslavia during 1970, and ex- 
pansion of facilities there continued. A 
new iron ore agglomeration plant was 
completed, and construction of an oxygen 
convertor plant having two 100-ton Linz- 
Donowitz (LD) convertors was started. 
The plant is being built with Soviet assist- 
ance. 

A modest steel plant with one electric 
furnace started production in Kaštel Su- 
curac near Split on the Adriatic coast. The 
furnace made by Brown Boveri has a ca- 

2 Where necessary, values have been converted 


from Yugoslavian Dinars (Din.) to U.S. dollars 
at the rate of Din. 12.5 — US$1.00. 
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pacity of 60,000 tons per year. Installation 
of a second furnace started during 1970, 
when completed annual output will reach 
140,000 tons of steel. The plant has also 
continuous casting facilities. 

Construction of the Smederevo iron and 
steel plant in Serbia continued. The first 
production of pig iron will be in 1971; 
completion of a 1-million ton-per-year oxy- 
gen convertor plant is scheduled for 1973. 

Phase three of Skopje plant construction 
was underway during 1970. Plans call for 
an annual capacity of 900,000 tons. The 
British firm Davy-United and Wean Ltd., 
will deliver a continuous hydrochloric pick- 
ling line and acid regeneration plant. A 
continuous galvanizing section will have an 
annual capacity of 250,000 tons. A continu- 
ous coating line capable of applying differ- 
ent plastics and laminated plastic finishes 
to both sides of plates was also part of the 
Wean order. Wellman Engineering Corpo- 
ration, a British firm, will provide a slab 
reheating furnace, 39 single-stack coil an- 
nealing furnaces and a continuous roll- 
forming line. The financial terms allow for 
up to 15 percent of the equipment to be 
supplied by Yugoslav subcontractors. 

Lead and Zinc.—Although output of 
lead-zinc ore went up by 6 percent, pro- 
duction of lead and zinc metal dropped in 
1970. Lower grade ores and large scale 
methods of production resulted in a lower 
recovery of metals. Domestic production of 
zinc concentrates was inadequate and im- 
ports were necessary. Reports indicated 
that shortages of lead and zinc concen- 
trates will increase in the near future be- 
cause lead and zinc mine expansion pro- 
grams will not be able to meet the needs 
of smelters under construction. Planners 
expect domestic output to cover the de- 
mand by 1975. 

Plans were completed for modernization 
of Trepéa's largest mine, Stari Trg. The 
project includes sinking of a new shaft, in- 
stalling an underground crushing plant, 
and building new flotation facilities at the 
mine site. When completed in 1975, the 
Stari Trg mine will increase its production 
from 600,000 tons of lead-zinc ore to 1 
million tons per year. Reportedly, total 
cost of new investments will equal $20 mil- 
lion. A new 70,000-ton-per-year sulfuric 
acid plant was completed at Zvečan. 
Smelter gases will be used for the produc- 
tion of sulfuric acid. 

At the old Rudnik mine near Gornji Mil- 
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anovac, Serbia, intensive exploration was 
underway during 1970. Reportedly, results 
were good and an annual production of 
200,000 tons was assured for many years. 
No other quantitative or qualitative details 
on new reserves were made public. In ad- 
dition, plans were completed for moderni- 
zation of the Srebrenica mine in Bosnia. 
Output should be brought to 450,000 tons 
per year and a new improved flotation 
plant will be operational by 1975. The de- 
velopment of a lead-zinc mine and benefi- 
ciation plant at Blagodat on Besna Kobila 
Mountain proceeded without delays and 
first production is expected in 1974. Initial 
annual capacity will be 300,000 tons of ore. 

Apparently construction of the mine and 
flotation plant at Brskovo near Mojkovac 
in Crna Gora was completed. Planned out- 
put for 1971 calls for production of 33,000 
tons of zinc concentrate, 18,000 tons of 
lead concentrate, and 125,000 tons of pyr- 
ites. 

In addition to small improvements in 
Zvetan and Zorka facilities, the focal point 
of construction activities was the Zletovo 
smelter at Titov Veles in Macedonia. 
About 40 percent of construction work was 
completed and 7,000 tons of equipment 
was purchased in the United Kingdom, 
West Germany, and Belgium. Production is 
expected to start in 1972. 

Magnesium.—Construction of Yugosla- 
via's first magnesium metal producing 
plant was planned at Jajce in Bosnia. Ac- 
cording to reports, the plant capacity was 
set at 4,000 tons of metal per year of 
which 2,000 tons will be exported. Electro- 
bosna (power producer in Jajce) and 
Magnohrom (producer of refractories) 
from Kraljevo agreed to invest $2 million 
each in the project. Some of the French- 
made equipment was on the plant site at 
yearend. Jajce has ample supplies of hy- 
dropower, water, and dolomite. 

Manganese.—A plant for production of 
about 55,000 tons of ferro and silicoman- 
ganese is planned to go into production in 
1973 at a site near Kitevo in Macedonia. 
Production of electrolytic manganese, man- 
ganese dioxide, and manganese carbonate 
is expected to start at a later date. Output 
of the new plant is based on manganese 
production of the Stogovo mine near Kiče- 
vo and on 15 million tons of manganese 
ore reserves in Macedonia.3 


1 Pregled (Belgrade). Sept. 15, 1970, 
p. Il. 
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Mercury.—Idria mine and mercury 
smelter in Slovenia (western Yugoslavia) 
remained the sole producer of mercury in 
the country during 1970. After years of ex- 
ploration and development, a new mine at 
Ljubevée, southwest of the present mining 
area, became operational. Because of new 
ore reserves, a fourth rotary smelting fur- 
nace will be built. 


Nickel.—Yugoslav authorities have formed 
FENI, an enterprise for development of 
nickel deposits located near RZanovo and 
Studena Voda in the Kozuh Mountains in 
southern Macedonia. The ore reserves of 
1.036 percent nickel were an estimated 44.5 
million tons near Rzanovo and 1.7 million 
tons near Studena Voda. In general, there 
are two types of ore—compact pegmatite and 
schistose ore—which are almost equal in vol- 
ume. In addition to nickel, the ore contains 
31 percent iron; 0.06 percent cobalt; and 
1.55 percent chromium. The nickel develop- 
ment program included construction of the 
following major facilities and operations: 
A mine with a capacity of 1.86 million 
tons at Rzanovo; a smelter at Ranovo 
with an annual capacity of 50,000 tons of 
ferronickel averaging 25 percent nickel or 
about 12,000 tons of nickel plus cobalt 
metal; an oxygen plant; a powerplant at 
Kičevo; and ancilliary facilities and equip- 
ment. Total value of the project was esti- 
mated at $92 million. About one-half will 
represent foreign exchange goods.4 

A nickel ore discovery in the Kosovo 
area, southern Serbia was announced dur- 
ing the year. Confirmed reserves of this de- 
posit, known as “Dobrisevski Srpentinski 
Masiv" were set at 2.5 million tons. Other 
nickel ore reserves in Kosovo area totaled 
an estimated 17.5 million tons, of which 
7.5 were in the Goleš Mountains. Facilities 
for beneficiating nickel ores in the Goleš 
area are supposed to be operational in 
1971. Production of nickel metal will prob- 
ably start in 1974. In the beginning ferro- 
nickel will be produced using a method de- 
veloped in the U.S.S.R., and in a latter 
stage an electrolytic plant will produce 
nickel metal.5 

Two additional new discoveries of nickel 
deposits were announced during the year. 
One is near the villages of Lipovac and 
Brezovac near Arandjelovac; about 20 mil- 
lion tons of 1.31 percent nickel ore has 
been confirmed. The other is near 
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Vrnjatka Banja in Serbia; however, details 
on this deposit were not made public. 


NONMETALS 


Asbestos.—During 1970 domestic output 
of asbestos fiber covered about one-fourth 
of the country's demand. Only three of the 
nine known asbestos deposits were in pro- 
duction. Lack of financing prevented devel- 
opment of a strong asbestos industry. 

To cut the imports of asbestos, expan- 
sion was centered around one of the 
largest asbestos producers in the country, 
Bosna Asbest located at Bosansko Petrovo 
Selo. Bosna Asbest accounts for about 70 
percent of the country's total asbestos out- 
put. All facilities in the opencast mine 
were modernized, and preliminary work 
was completed to start underground pro- 
duction. Construction of a new hydrosepa- 
ration plant and a new factory for asbestos 
cement sheet was under way in the winter 
of 1970. New investments will reach $7.2 
million. When expansion is completed, the 
Bosna Asbest facilities will produce 16,000 
tons of fiber and about 30,000 tons of as- 
bestos cement sheet. 

Reportedly, additional domestic and for- 
eign funds were secured for further expan- 
sion of the Bosna Asbest enterprise. New 
facilities are planned to bring fiber output 
to over 40,000 tons. 

Cement.—During 1970 cement output in- 
creased as a result of commissioning of a 
new plant and expansion of an existing 
one. However, imports of cement remained 
necessary, and the management of the in- 
dustry continued efforts to expand the out- 
put. 

The cement plant that was expanded 
during the year is located at Prvoborac, 
near Split on the Adriatic Sea. Reportedly, 
the plant has an annual capacity of 450,000 
tons and is highly automated. Investments 
totaled $14.6 million; equipment was pur- 
chased in West Germany and Czechoslova- 
kia. 

Construction of a new cement factory in 
Kakanj, Bosnia, started in the fal] of 1970. 
This plant will have an annual capacity of 
650,000 tons per year when completed in 


1974. Total investments of $16 million 
* U.S. Embassy, Belgrade, Yugoslavia. State 
Dept. Airgram A-121, July 3, 1970, pp. 1-3; 


State Dept. Airgram A-122, July 5, 1970, pp. 


1-2. 
f Pregled (Belgrade). Jan. 13, 1971, 
p. 4. 
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were secured from domestic and foreign 
sources. Slag from the thermal plant at Ca- 
tici will be the principal raw material. 

The construction of a cement plant in 
Lukavac near Tuzla began. Output capac- 
ity will reach 350,000 tons annually, and 
completion was expected in 1972. The con- 
struction of a third unit at Usje near 
Skopje continued during 1970. When com- 
pleted in 1972, total planned output will 
be 1.1 million tons. 

Plans for building a new cement unit'at 
the Podsused factory near Zagreb were 
completed during the year. The new unit 
wil have an output capacity of 600,000 
tons of cement per year. Natural gas will 
be used as fuel for the Podsused cement 
factory. 

Management of a lignite mine near 
Plevje City signed an agreement for con- 
struction of a cement plant in the vicinity 
of the town with Progress-Invest. The 
plant will start production in 1973, and 
equipment will be purchased locally and 
in East Germany. 

Preliminary plans are to build a 600, 
000-ton-per-year cement plant in Belgrade 
and a 400,000-ton plant in Kosjeric, Serbia. 

According to a Yugoslav forecast, domes- 
tic output will fall short of demand by 1.5 
million tons in 1971. 

Fertilizer Materials.— Expansion and 
modernization of Yugoslavia's fertilizer in- 
dustry, which processes imported raw ma- 
terials, continued during 1970. The short- 
age of funds postponed development of the 
country's first phosphate mine, located at 
Lisina near Bosiljgrad. Latest exploration 
results set proven reserves at 40 million 
tons of ore containing about 12 percent 
P205. Plans call for a beneficiation plant 
that would produce a concentrate with 30 
percent P205. Total mine and plant invest- 
ments should reach $17.3 million. 

The Trepéa fertilizer plant, which pro- 
duced only superphosphates, expanded to 
produce about 140,000 tons per year of 
mixed fertilizers. 

Salt.—The new 75,000 ton-yer-year salt 
evaporation plant at Tuzla was being ex- 
panded during 1970. When completed, 
Tuzla facilities will have annual output 
capacity of 150,000 tons. 

Stone.—New deposits of onyx were dis- 
covered near Tetovo in Macedonia. The 
onyx is green and red, and the deposits re- 
portedly are large. 


MINERALS YEARBOOK, 1970 


A deposit of blue marble was found 
near Kosjerić in Serbia with reserves re- 
ported as substantial. Under test, samples 
produced 32 square meters of marble slabs 
per ton. 

Tuff.—A high-quality tuff deposit was 
discovered near Krapina and placed into 
production during 1970. Production from 
this deposit, with confirmed reserves of 4 
million tons, amounted to about 150,000 
tons in 1970. This tuff operation should 
aid in providing jobs for employees of coal 
mines being closed in the Krapina area. 

Wollastonite.— The Srebrenica, open pit 
wollastonite mine near Brus in Serbia, 
started production in the fall of 1970. Geo- 
logical exploration carried out over the 
last 3 years proved an ore containing 
about 90 percent wollastonite. During the 
year, several foreign countries showed in- 
terest to purchase for Yugoslav wollaston- 
ite. The Netherlands and Italy each re- 
ceived about 3,000 tons of ore, and 2,000 
tons were delivered to domestic consumers. 


MINERAL FUELS 


During 1970 coal remained Yugoslavia's 
principal source of energy. The largest 
part of coal production consisted of low- 
rank coals. Significant quantities of anthra- 
cite and bituminous coal and coke were 
imported. Liquid fuels and natural gas oc- 
cupied an increasing share of the energy 
market. Output of crude oil was modest, 
and covered only about 41 percent of the 
country's refinery's crude oil throughput of 
7.1 million tons. Substantial imports of 
crude oil and other liquid fuels were nec- 
essary. As in the past, shortages of fuels 
persisted in large consumption centers dur- 
ing the winter. Furthermore, shortages of 
all kinds of fuels and electricity hampered 
industrial production. An inadequate pipe- 
line system limited natural gas production 
and consumption. 

Coal.— The coal industry again experi- 
enced a difficult year inspite of efforts 
made to modernize and rationalize coal 
production. Strikes, accidents, mine clo- 
sures, and fuel market conditions reflected 
unfavorably on the coal industry perform- 
ance in the first half of the year. Because 
of crude oil import problems, coal demand 
increased in the second half of the year. 
As a result, coal production in 1970 was 
higher by 7.3 percent, compared with 1969. 

Most coal industry investment during 
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the year was for the introduction of mass 
mining methods and the purchase of new 
coal mining and beneficiation equipment. 
Lack of funds delayed programs at some 
mines, Banovici brown coal mine in Bos- 
nia, which was abandoning its under- 
ground facilities, started opencast opera- 
tions. New U.S.- made power shovels and 
65-ton-capacity trucks were in operation at 
yearend. Similarly, underground operations 
at the Kostolac lignite mine in Serbia were 
replaced by opencast methods. In Slovenia, 
Trbovlje brown coal mine commissioned a 
new coal-cleaning plant facility that has a 
capacity of 200 metric tons of coal per 
hour. 

A bituminous coal mine at Labin and 
five lignite mines in Croatia were closed 
during 1970. Several short strikes stopped 
production at three mines in central Bos- 
nia and at Ivanec mine near Varazdin in 
Croatia. All strikes were organized to pro- 
test working conditions and low wages. 

The country’s major coal mine disaster 
resulted from a gas explosion in the Breza 
brown coal mine in central Bosnia, which 
killed 48 and injured 10. An underground 
fire forced the closure of one of the most 
productive shafts—Rasporodje—of the Zen- 
ica brown coal mine in central Bosnia. 
Self-ignition was listed as the cause. 

Shortages of coke were serious during 
1970, which caused several metallurgical 
plants to curtail production and, on occa- 
sion, to shut down certain facilities. To 
alleviate the problem, a 700,000-ton-per-year 
coking plant will be built at Lukavac, Bos- 
nia. Split, on the Adriatic Sea, is being con- 
sidered as-the location for another coking 
plant. 

Petroleum.—Petroleum industry develop- 
ments were highlighted by the drilling of 
Yugoslavia's first two offshore exploration 
wells. This followed several years of off- 
shore geological and geophysical surveying 
in the Adriatic Sea. The wells were drilled 
by the French firm Sociéte des Forages en 
Mer “Neptun” for Industrija Nafte (INA) 
using the jack-up rig, Nepun No. 2. Both 
wells were drilled off the island of Dugi 
Otok and were dry. The first well, drilled 
close to the offshore boundry with Italy, was 
abandoned at the depth of 2,500 meters. 
The second well was drilled closer to the 
island of Dugi Otok and was abandoned at 
a depth of 4,639 meters. INA, however, was 
encouraged by its finding, and at yearend 
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1970 Neptun No. 2 was moving to a new 
location. The rig was manned by French 
and Yugoslavia technicians and was sup- 
ported from a base at the port of Zadar. 

Naftaplin, a division of INA, started 
production in the Ferdindovac oilfield lo- 
cated near the Hungarian border in the 
northern part of central Croatia. The field 
was discovered in 1959. According to re- 
ports, the field produced about 25,000 tons 
of crude oil and 4 million cubic meters of 
gas in 1970. When fully developed, produc- 
tion may reach 55,000 tons of crude per- 
year. 

Abroad, INA relinquished 15 percent of 
its interest in an exploration concession in 
jordan to a West German firm, pending 
approval of the Jordanian Government. 

The development of the Benitanci field 
in eastern Croatia continued during 1970; 
however, details on the results of extension 
drilling were not released. 

Naftagas found oil at 850 meters near 
Subotica, close to the Hungarian border in 
the northern part of Serbia. Other discov- 
eries include oil finds near Lake Palic in 
Serbia, near Gajska Lepa, and in the gen- 
eral area of the Mokrin gasfield of north- 
eastern Serbia. 

Yugoslavia’s six refineries operated at 
about 83 percent of capacity during the 
year. This reflected the irregular supply of 
crude oil and financial problems created 
by the rise in price for crude oil import, 
but prices for petroleum products sold on 
the domestic markets were fixed. 

Rijeka refinery expansion was completed 
in January 1970. This raised the plant's 
annual capacity to about 4 million metric 
tons of crude oil. The expansion of the 
Bosanski Brod and Novi Sad refineries con- 
tinued during the year. The Pancevo refin- 
ery was closed for slightly more than 30 
days because of flood conditions following 
a dike collapse on the construction site of 
the hydropower plant at Iron Gates on the 
Danube. The collapse interrupted barge 
traffic on the river. 

INA (with headquarters in Zagrels) and 
Naftagas (from Novi Sad) were the two 
principal state-owned petroleum enterprises 
operating in Yugoslavia during 1970. 

INA, which operates in Croatia and 
Slovenia, accounted for about 70 percent of 
Yugoslavia's crude oil production, 53 per- 
cent of refinery output, and about 160,000 
meters of drilling, mostly in the western 
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part of the Pannonian Basin in 1970. The 
largest share of INA output came from 
Zutica and Struzec fields in the central 
part of Croatia. For the first time in many 
years INA did not fulfill its crude oil pro- 
duction plan. Interna] difficulties that en- 
dangered the unity of INA reflected unfa- 
vorably on Naftaplin performance. The 
problem was later solved by compromise, 
which gave the entities forming INA in- 
creased autonomy. 

Naftagas oilfields in Serbia accounted for 
about 30 percent of the country's produc- 
tion. Kikinda remained the largest oilfield 
of Naftagas. Estimates set the drilling ac- 
tivity of Naftagas at 60,000 meters in 1970. 

At yearend 1970 Yugoslavia had plans 
for constructing two trunk pipelines. The 
first, financed by a consortium headed by 
INA, calls for a pipeline to connect the 
port of Rijeka on the Adriatic Sea with re- 
fineries at Sisak, Bosanski, Brod, and Pance- 
vo. The section from Bosanski Brod to the 
Danube port of Opatovac is operational. 
Plans to complete the line and to con- 
struct a branch line to Hungary and 
Czechoslovakia were not implemented be- 
cause of Russian intervention in Czechoslo- 
vakia. 

The second trunkline from Ploce to Re- 
finery Bosanski Brod was planned. 
Energoinvest of Sarajevo and the Bosanski 
Brod refinery will be the principal inves- 
tors. According to the Yugoslav press, the 
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country has no need for both pipelines. At 
yearend, discussions between INA and 
Energoinvest on the merits of both plans 
were inconclusive. 

A gas-gathering system was completed in 
the Mokrin-Sever field and gas collecting 
installations were modernized. Develop- 
ment of Tilva and Mramorak gasfields 
continued during 1970 and Naftagas dis- 
covered a gas condensate field near Srpske 
Crnje in eastern Banat close to the Ro- 
manian border. Four wells about 2,000 
meters deep were drilled. An initial pro- 
duction of 30,000 tons of condensate per 
year is expected. Reportedly, the gasfield is 
one of the country's largest. 

The lignite gasification plant at Obilic 
and the gas pipeline connecting Obilic and 
Skopje were operational in the fall of 
1970. Three gas generators went on stream 
with an aggregated annual capacity of 
about 480 million cubic meters. A 79-kilo- 
meter pipeline delivers the gas to a steel 
plant and other industries around Skopje. 
The calorific value of the produced gas is 
about 1,900 calories per cubic meter. The 
plant managers plan three more gas gener- 
ators to start production when a new ferti- 
lizer plant is completed. Low-rank lignites 
from the nearby Metohija area are used. 
Kososvo lignite reserves of about 6 billion 
tons will provide ample raw materials for 
future gas plant operations. 


Ihe Mineral Industry of Zambia 


By Gertrude N. Greenspoon ! 


The mineral industry of Zambia in 1970 
reflected the loss of copper production re- 
sulting from a mine disaster in September. 
The copper industry, the principal source 
of revenue, registered an 18-percent de- 
crease in output compared with 1969, and 
the value of copper production dropped to 
$908 million from $1,034 million ? in 1969. 

The Zambian Government continued its 
metal mines acquisition program and on 
January 1, 1971, through the Mining and 
Industrial Development Corp. of Zambia, 
Ltd. (Mindeco, Ltd), will acquire a 5l- 
percent interest in the Broken Hill mine 
of the Zambian Broken Hill Development 
Company, Ltd. A similar interest in the 
two Zambian-based copper companies had 
been acquired a year earlier. 

Through the Industrial Development 
Corporation (INDECO), the Government 
acquired a 50-percent interest in AGIP 
Zambia, Ltd. and Shell B. P., Zambia, Ltd. 
and planned to build a $52 million oil re- 
finery at Ndola. 

Construction of Zambia's first manufac- 
turing plant was virtually completed with 
operation expected early in 1971. The 
plant is located near Luanshya and will 
produce copper wire and cable. Previously, 
Zambia exported all its copper production. 
The plant will supply most of Zambia's re- 
quirements for electrical wire and cable, 
which may become important for export 


later. The Zambian Government holds a 
5l-percent interest in the plant where 
technical and management services are fur- 
nished by Phelps Dodge OA Metallverken, 
a joint U.S. and Swedish company. 


On September 6, the Mineworkers’ 
Union of Zambia (MUZ) and the copper 
companies reached agreement on a new 
wage structure. Two wage increases of 5 


percent each are included in the agreement 
which became effective November 1, 1970, 
and runs to October 31, 1973. The first in- 
crease was retroactive to November 1, 1969, 
and the second increase became effective 
November 1, 1970. The agreement also 
includes improved leave benefits and provi- 
sions for early retirement. In return, MUZ 
will support measures for improving 
efficiency, to meet technological advance- 
ment and development, and to use every 
effort to curtail work stoppages. 


Construction of the 1,100-mile Tanza- 
nia-Zambia Railways was initiated with 
cornerstone ceremonies at Dar es Salaam on 
October 26 and at Kapiri Mposhi on Octo- 
ber 28. Work will begin from the Dar es 
Salaam section and when opened to traffic, 
construction will be started on the 
Zambian side. Capacity of the railway is 7 
million tons in both directions, and it is 
estimated that the entire line will be com- 
pleted by 1975. Total cost of the project is 
estimated at $400.4 million. 


PRODUCTION 


Value of mineral production dropped to 
$943 million in 1970 from more than $1 
billion in 1969, chiefly because of the sub- 
stantial decrease in copper output. Al- 
though electrolytic and blister copper ac- 
counted for 96 percent of the total value, 
decreases of 13 and 6 percent, respectively, 
were recorded in 1970 compared with 1969. 


Coal production rose to a new high with a 
54-percent increase over that of 1969 and 
with 7 percent above the previous record 
in 1968. 


1 Mineral specialist, Division of Nonferrous 
Metals. 

2 Where necessary, values have been converted 
from the Zambian currency kwacha to U.S. dol- 


lars at the rate of k1.00— US$1.40. 
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Table 1l.—Zambia: Production of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
METALS 
rr Enea RO us thousand kilograms. . 11 6 12 
% wees idi deu eee ee ⁰ LL e, 1,197 1,798 2,052 
Copper: 
Concentrate, copper content 86 - E 4 
BüSLOF neun eee See oe ae cese Mese fale LL e 93,038 104,917 101,614 
Electrolytic... eos ³⁰0ĩ-VB-- . 572,063 642,576 507, 964 
M/ ² /d ³o d eee usee te 570 673 584 
%%% ͥ õͥ ͤPVJVJVVVJ00TVTꝙT0—w)ꝛ;;g cee seme ees troy ounces.. 5,000 5,000 
/ ⁰·¹mꝛqqſ Add r 24,126 23 ,007 26,777 
anganese h AAA ede E mE r 25,400 25,659 e 30,000 
Sen,, kilograms. . 26,000 ; 26,000 
Silveri t o eee oe ee Se thousand troy ounces... 768 768 768 
ZA, h ³ ee ee ses oes see 8 r 52,974 50,165 52, 612 
NONMETALS 
r ³o¹˙ AAA kilograms 17,270 114,172 35.172 
COMO Gi. Ge oc chee 8 thousand tons.. r 341 258 168 
%%% tees deni Rodm uu ERE NEM UR Ed e C E 1,075 e 1,200 NA 
Lime 1... 22 ß. ꝛ thousand tons 72 e 70 
%%% ũ % ‚ ADS ui aui NE da aae se 644,833 772,291 741, 198 
, . . e once ue 32, 890 63 , 098 56,171 
alg c ou e ATASA Ed NCI RN y yd mts y deu ie E 2,290 ceci ses 
MINERAL FUELS AND RELATED MATERIALS 
%! ³oÜ mV thousand tons r 574 397 613 


e Estimate. r Revised. NA Not available. 

1 Chiefly contained in electrolytic copper, refinery muds, and blister copper. 

2 Contained in electrolytic copper, refinery muds, and blister copper. 

3 Refined silver and silver contained in electrolytic copper, refinery muds, and blister copper. 
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TRADE 


In 1969, total value of exports from 
Zambia was $1,073 million, of which cop- 
per contributed $1,014 million. The United 
Kingdom was the principal recipient of 
Zambia's exports, followed by Japan and 
West Germany. 


Table 2.—Zambia: 


The value of total imports in 1969 was 
$437 million, of which mineral commodi- 
ties accounted for $63 million. Despite rec- 
ord production of coal, Zambia continued 
to depend on imports to meet its demand. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Antimony including alloys, all forms 23 EET 
admin. . oe ea 9 8 Mainly to Republic of South Africa. 
Gl 8 1,227 1,588 United Kingdom 1,255; mainland China 
215; Australia 97. 
Copper including alloys 
“;o ³ AA 871 882 West Germanv 569; Japan 313. 
Sins Hi cca cd 681 681 Sweden 422; West Germany 269. 
Unwrought, crude 
.. 5, 349 8,190 United Kingdom 2,523; Austria 667. 
Blister.____----------------- 90,631 107,124 Japan 59,804; West Germany 28,205; 
United Kingdom 12,215. 
Refined: 
Wire bars r 504, 703 584,288 United Kingdom 168,808; Japan 109, 435; 
Italy 76, 205; West Germany 68, 861: 
France 66, 097. 
Cathode form 40,267 88,169 Javan 12, 975; United Kingdom 9,481; 
France 3.997. 
Ingot and bar 857 923 West Germany 643; Japan 280. 
Iron and steel semimanufactures, cast- 
IUS e ortis m x ir e ur PW Quse 
Lead: 
Ingot and ba 16,354 25,891 Republic of South Africa 9,841; Italy 
7,539; India 2,293; Iran 1,795. 
Other semimanufactures. .......... 283 (1) All to Southern Rhodesia. 
Manganese ore and concentrate 17,487 ee oe ot 
Silver unworked .......... troy ounces __ 76,097 49,163 All to Republic of South Africa. 
Zinc ingot and bar.................... 45,026 53,586 Yugoslavia 6,002; United Kingdom 5,847; 
United States 5, 738; Greece 5,463; Re- 
public of South Africa 4,657. 
Other: 
Scrap metal, n.e.8.--------------- 108 50 All to Republic of South Africa. 
Nonferrous metal, n.e. sss. n 
NONMETALS 
Abrasives, natural, precious and semi- 
precious stones illograms.. _________ 27,573 Netherlands 21,319; West Germany 
Cement for building, including hydraulic 
NYG EI ß pne E 44 202 Congo (Kinshasa) 193; West Germany 9. 
Gem stones, excluding diamond 
value, thousands.. $510,841 $598,765 Er jon $275,820; Hong Kong 
Lime, building 656565 
Limestone, calcined and dolomite....... 67 59 Norway 45; Republic of South Africa 14. 
THO oi oo EEEE E E A E c E 435 984 Republic of South Africa 789; Japan 172; 
United Kingdom 22. 
r Revised. 


1 Less than l6 unit. 
Table 3.—Zambia: 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum semimanufactures 518 517 Republic of South Africa 284; Tanzania 
86; United Kingdom 40; Italy 37. 
Antimon y: 
Powder ineluding tellurium powder 4 2 All from United Kingdom. 
Ingot and bar 53 29 Belgium 11; Bolivia 10: United Kingdom 7, 
Arsenic aciicc 22 12 du esa of South Africa 10; United 
tates 2 
Chromium ore and concentrates ....... 814 1,960 Republic of South Africa 1 ,922; United 
Kingdom 38. 


Cobalt including alloys, all forms....... ......... 
See footnote at end of table. 


5 All from Congo (Kinshasa). 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Table 3.—Zambia: 
Commodity 
METALS—Continued 
Copper: 
Copper sulfate. .................. 


Metal including alloys, unwrought 
and semimanufactures. ......... 


Iron and steel: 
re and concentrate 
Pig iron, sponge iron, and ferro- 
/// ͤ K medie aes 
Ingots and other primary forms 
Semimanufactures 


Lead: 


Mercur 76- pound flasks.. 
Tin including alloys, unwrought and 
semimanufactures .. long tons.. 
Titanium oxide 
Zine: 
Oxides... mr A 
Metal including alloys, unwrought 
and semimanufaet ures 
Other: 
Nonferrous ore and concentrate, 
ra P- ps eee bat 
Metallurgical residue (dust, ash, 
shavings)__.......-...---.-.---. 
!CöÄ — y seuss 
Nonferrous, n.e.sss̃ẽ . 
NONMETALS 
. 
Grinding and polishing wheels and 
SCONE oon cius udo S xEEE 
Other, crude. .................... 
Asbestos, crude, washed or ground...... 
Bil.... RES anueseps 
Boron materials (bora )) 
Bromine kilograms. . 
Cement: 
Building including hydraulic lime. . . 
n cuties tek Seeks 
Fire and furnace (including furnace 
mortal)... ————---m me eee cues 
Clays: 
Crude: 
! ---. -r. ES 
Kaolin and cornish stone. ..... 
Fullers’ ear tn 
Products: 


Nonrefractory brick 
value, thousands 


Refractory brick. cd do.... 
Diatomite and similar materials... ...... 


Fertilizer materials: 
" Anhydrous ammonia.............. 


See footnote at end of table. 


1968 


130 
533 


87 


r1,617 
144 


r 124 ,673 


38 


51 


1,114 


r 102,924 


25,174 
1,427 


42 


1969 


810 
419 


88 
8,766 


11 
119,074 


Principal sources, 1969 


All from Republic of South Africa. 
Republic of South Africa 168; United 


ingdom 99; Congo (Kinshasa) 51; 
Italy 49. 


All from Republic of South Africa. 
Republic of South Africa 3,741. 

All from Republic of South Africa. 
Republic of South Africa 86,918; Ja 
10,089; United Kingdom 10 ,015; 

Germany 2,192. 


Republie of South Africa 9; United King- 
om 6. 


Republie of South Africa 29; United King- 

All from United Kingdom. 

United Kingdom 2: Republic of South 
Africa 35; Japan 

Mainly from Republic of South Africa. 

All from United Kingdom. 

Congo (Kinshasa) 5; United Kingdom 8. 

Australia 28; Republic of South Africa 22; 
Norway 6. 

All om Republic of South Africa. 


United Kingdom 15; Republic of South 
Africa 11. 


All from Italy. 


Republic of South Africa 98; United King- 
om 9; West German 8; Italy 8. 

Republic of South rica 26; United 
tates 4. 


Republic of South Africa 121; West Ger- 
many 265. 

United States 7; Republic of South Africa 

Mainly from United Kingdom. 


Congo (Kinshasa) 5,448; Republic of 
South Africa 1,986; Tanzania 780. 


epu of South Africa 1,439; Austria 


epu oi of South Africa 334; United 


Re ue of South Africa 1,240; United 
goon 148; Japan 45. 
West Germany '81; United Kingdom 55; 
United States 36. 


United Kingdom $70; Austria $66; Re- 
pube of South Africa $34. 

Republic of South Africa $910; Austria 
484; United Kingdom $154 

United States 187; Republic of South 
Africa 75; Kenya 36. 


Re ee of South Africa 55; United King- 


om 2. 
Netherlands 24,014; Republic of South 
Africa 12,881; Italy 7,996. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Principal sources, 1969 


Commodity 1968 1969 
NONMETALS— Continued 
Graphite, natural... ................- 10 34 Republic of South Africa 24; United King- 
Gypsum and plasters- ------------- 21,687 19,099 Republic of South Africa 18,917. 
Lime, building......................- 142 897 All from Republic of South Africa. 
Magnesite including magnesium car- 
Donate. nonae 8 40,156 74,917 Republic of South Africa 72,885; United 
ingdom 2,032. 
Mica, all form 2 3 All from Republic of South Africa. 
Pigments, mineral: 
Iron oxide. ...................... 129 146 United Kingdom 68; France 27; West Ger- 
many 25; Republic of South Africa 24. 
Oer kilograms 9, 629 6,017 United Kingdom 5,105; United States 912. 
Precious and semiprecious stones, except 
diamond value, thousands.. $17,643 $88,026 United Kingdom $44,886; Republic of 
2 Africa $22, 903; Switzerland 
Pyrite (gross weight)... .............. .......-. 22 All from Republic of South Africa. 
Refractories, alumina sand. kilograms 907 96,162 de re sos Ma Africa 58,060; Aus- 
tralia 
Ü ˙ A e 13,582 45,846 West Germany 24,710; Mozambique 
8,649; Republic of South Africa 8,449. 
Sodium and potassium compounds, 
n.e.8.: 
Caustic soda. ...................- 1,361 3,146 Belgium 1,548; West Germany 552; Italy 
509; United Kingdom 319. 
Caustic potash, sodic and potassic 
DePoxide oe ee 24 20 Belgium 16; Netherlands 3. 
Stone, sand and gravel: 
Dimension stone2ins?sss 1,578 210 Republic of South Africa 147; Italy 48; 
nited Kingdom 8; Southern Rhodesia 7. 
Limestone, calcined............... 497 1,811 All from Republic of South Africa. 
OMT iis eh 8 4 8 Do. 
Sulfur: 
Elemental, all forme 16,311 63 Republic of South Africa 48; United King- 
om 20. 
PONG se ee ie ete et 8,313 6,242 Southern Rhodesia 6,001; Republic of 
South Africa 99. 
J·öÜàè 42 57 United mE 42; Republic of South 
Africa 8; Ken 
55 J “& 88 8 8 All from Republic of South Africa. 
ther: 
Quartz, feldspar, fluorspar, and 
ill corte Sezer 575 Republic of South Africa 518; West Ger- 
many 57. 
Oxides, n.e.8. ......... 22.2... ..- 44 392 Republic of South Africa 366; United 
Kingdom 20. 
Pigments, n. e. 812 821 . of South Africa 753; United 
ingdom 39; West Germany 15. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black.. ---------------------- 182 393 Mainly from Republic of South Africa. 
Coal and coal products: 
8850 and briquet ss r 700, 647 680,947 Southern Rhodesia 668, ted 
TAN SHINE F: ES r 85,704 79,861 All from Southern Rhodes 
Gas, tented YN er 8 615 2,355 Pausan md 1,330; Republic ‘of South Africa 
Petroleum: 
Crude and partly refined 
42-gallon barrels |. _______-- 63 United States 49; United Kingdom 14. 
Refinery products: 
Gasoline 
thousand 42-gallon.barrels. . 809 1,112 Mainly from Iran. 
Kerosine do- 109 65 Iran 35; Tanzania 19. 
Jet fuel do r 191 159 Tanzania 110; Iran 47. 
Distillate fuel oil. _..__- do.... r 1,821 1,585 Many from Iran. 
Residual fuel oil......... do.... r 213 107 Maini Y from Tanzania. 
Lubricating oils. ........ do- 114 159 United Kingdom 87; Republic of South 
Africa 30; Kenya 19; nited States 13. 
Greases, jellies, and waxes..... r 2,674 8,025 uma States 1,258; Republic of South 
rica 
Asphalt and bitumen r 16,138 14,733 man 5, Vs rn 4,869; Southern Rho- 
esia 
Other 42-gallon barrels. . 4,823 6,373 United States 4 ,038; Republic of South 
Africa 1,555; United ingdom 611. 
Coal and petroleum byproducts: | 
Coal tar value, thousands... 387, 808 $15,480 Re edd a Africa $18,048; United 
tates 
Pitch, tar, and other coal produets 215 761 United Kingdom 654; United States 67. 
Petroleum shale and coal tar spirits, 
n. e. s. 42-gallon barrels. . 4,555 27,559 Netherlands 25,649. 


t Revised. 
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COMMODITY REVIEW 


METALS 


Copper.—Copper production fell from 
the record high of 747,500 tons in 1969 to 
609,600 tons in 1970, principally as a result 
of the cave-in at the Mufulira under- 
ground mine on September 25. Partial pro- 
duction was reestablished by yearend, 
when the Prain shaft system was placed 
into operation 7 weeks ahead of schedule. 
Full output at Mufulira is not expected 
before 1972. 

As part of the reorganization of the An- 
glo-American group, companies operating 
the Nchanga, Rhokana, Chingola, and 
Bancroft mines and the Rhokana refinery 
were merged into the Nchanga Consoli- 
dated Copper Mines, Limited, (NCCM), 
and reincorporated in Bermuda on June 
26. 

Mindeco, Ltd., will acquire a 51-percent 
interest in Kansanshi Copper Mining Co., 
Ltd., and the Kansanshi operation will be- 
come a part of NCCM. The mine is expect- 
ed to be reopened in 1973 as an open pit. 
A plant using the Torco process will be 
built to treat the refractory ore, and the 
concentrate will be smelted at the Chin- 
gola or Rhokana division. Production will 
approximate 15,000 tons annually. At the 
Chingola division, the leach precipitation 
plant to treat concentrates from low-grade 
oxide ore was nearing completion. Produc- 
tion was expected about mid-1971. It is 
planned to replace leach precipitation by 
the liquid ion exchange process in 1973. 
About 55,000 tons additional copper per 
year would be produced by these plants. 
Other activities at NCCM include bringing 
into operation the old Bwana Mkubwa 
mine early in 1971 at a rate of 15,000 tons 
per year. By 1974 production of the NCCM 
group is expected to be 500,000 tons of 
copper per year, compared with 395,500 
tons in 1970. 

Operations of Roan Consolidated Mines, 
Limited (RCM), consisting of the Mufu- 
lira, Chibuluma, Chambishi, Kalengwa, 
and Luanshya divisions produced 342,700 
tons of refined copper during the year 
(334,000 tons in 1969). All mines recorded 
an increase over the previous year except 
Mufulira where output was adversely af- 
fected by a cave-in on September 25, 1970. 
Part of the refined copper production was 
from concentrate stockpiled in previous 


years during periods of fuel shortages. Pro- 
duction of 175,500 tons of cathodes at the 
Ndola refinery was the highest on record. 

The Kalengwa mine in its first full year 
of operation produced 4,154 tons of copper 
from high-grade ore treated at the Luan- 
shya and Mufulira smelters. Lower grade 
ores were stockpiled awaiting completion 
of the concentrator at yearend. Output was 
expected to be at the annual rate of 17,000 
tons in 1971. 

Baluba Mines, Ltd., owned almost en- 
tirely by Roan Selection Trust (RST) In- 
ternational, Inc., and Zambia Copper In- 
vestments, Ltd., will be incorporated into 
the RCM group and developed into a 50,- 
000-ton-per-year underground mine. The 
Government of Zambia will acquire a 51- 
percent interest in Baluba as a result of 
the 51-percent share of Mindeco, Ltd., in 
RCM. The Baluba mine will be operated 
as part of the Luanshya division, and pro- 
duction should be 22,000 tons per year by 
the second half of 1973. The combined 
output of Baluba and Luanshya should in- 
crease to 120,000 tons per year. Ore reserve 
at Baluba is estimated at 60 million tons, 
containing 2.71 percent copper and 0.17 
percent cobalt. Copper concentrate will be 
smelted at Luanshya and Mufulira, and 
cobalt concentrate will be sent to Chambi- 
shi for producing cobalt hydroxide. 

Capacity of RCM operations will in- 
crease from 310,000 to 375,000 tons of cop- 
per by yearend 1973. Ore reserve data for 
the group companies at the end of June 
1970 were as follows: 


Ore Copper 
Mine (thousand (percent) 
metric tons) 
Mufulira............-.- 136,415 3.27 
Luanshya............- 72, 005 2. 76 
Chambishi............. 80,651 8.07 
Chibuluma............. ,089 4.80 
Kalengwa............- 976 11.33 


Lead and Zinc.—The Zambian Broken 
Hill Development Co. Ltd., produced 
81,000 tons of lead and zinc in 1970, 10 
percent more than in 1969 and a .7-percent 
increase over the previous record in 1968. 
In addition, 12,242 kilograms (6,045 in 
1969) of cadmium and 184,900 troy ounces 
(89,100 in 1969) of silver were produced. 

The Broken Hill Co., the only lead-zinc 
producer in the country, was formed in 
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London in 1904, and has been associated 
with the Anglo-American Corp. since 1925. 
The Zambian Government will acquire a 
51-percent interest in the mine when it is 
integrated into NCCM. Since production 
began at Broken Hill, a total of 1,625,002 
tons of lead and zinc was produced; zinc 
comprised 1,094,026 tons and lead 530,976 
tons of the total output. | 
Following investigations of methods for 
treating refractory materials at the Broken 
Hill operation, which consist of newly 
mined ores, surface dumps, leach residues, 
and slags, it was found that the Waelz 
process was the most advantageous for the 
economic treatment of these materials. 
Bids have been requested for the installa- 
tion of two Waelz kilns, one deleading 
kiln, and auxiliary equipment. This plant 
will increase metal output well above the 
current level of 80,000 tons and increase 
the life of the mine to 20 years even at 
higher production rates. Proven and indi- 
cated ore reserves at yearend 1970 totaled 
3.2 million tons averaging 24.8 percent zinc 
and 11 percent lead compared with 3.0 
million tons containing 24.1 percent zinc 
and 11.2 percent lead at the end of 1969. 
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Fertilizer.— Construction continued on 
the fertilizer plant of Nitrogen Chemicals 
Co. of Zambia at Kafue. Production of am- 
monium nitrate was expected to be 68, 000 
tons annually, of which 50,000 tons would 
be used for agricultura] purposes and the 
remainder as explosives in the mining in- 
dustry. 

Lime.—An expansion to double output 
by 1973 is planned by Zambia Lime Co. 
through construction of a larger plant. 
Lime production totaled 104,000 tons in 
1970 but increased output is needed to 
meet the demands from mining companies 
for use in the copper smelting industry. 


MINERAL FUELS 


Coal.—Coal supplies were increased sub- 
stantially as output rose to a record 
613,000 tons in 1970, the fifth year of coal 
production. The closing of the Nkandabwe 
coalfield was more than offset by increased 
output from the Maamba coalfield. Coal, 
however, continued to be imported for the 
copper industry from the Wankie Colliery 
Co. Ltd. in Southern Rhodesia. 
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Expansion of the aragonite (calcium car- 
bonate) production facilities of Ocean In- 
dustries, Ltd., a subsidiary of the Dil- 
lingham Corp. of Hawaii, continued 
during 1970. In addition to the production 
figure shown in table 1, Ocean Industries 
dredged over 2 million tons of aragonite 
for use in expanding the area of an artifi- 
cial island named Ocean Cay. This island, 
located south of Bimini, is to be used as 
an aragonite storage and export terminal. 


An offshore exploration well was drilled 
during 1970 near Long Island in an explo- 
ration tract held jointly by Bahamas Gulf 
Oil, a subsidiary of Gulf Oil Corp.. and 
Bahamas California Oil, a subsidiary of 
Standard Oil Co. of California. This well, 
drilled to a depth of 17,500 feet was a dry 
hole. The jack-up rig used to drill this 
well was moved to a drilling site off Isaac 
Island during the latter part of the year. 
This site is located in an exploration tract 
held by Bahamas California Oil. 


The Freeport refinery on Grand Bahama 
Island, operated by Bahamas Oil Refining 
Co., a subsidiary of New England Petro- 
leum Corp. (65 percent) and Standard Oil 
Co. of California (35 percent), reached its 
designed crude oil throughput of 250,000 
barrels per day during November 1970. 


This plant was constructed primarily for 
the purpose of supplying low-sulfur resid- 
ual fuel oil to the east coast of the United 
States and at yearend was producing, on 
the average, 140,000 barrels per day of re- 
sidual fuel oil with a sulfur content of 1 
percent or less, primarily from almost sul- 
fur-free Libyan and Nigerian crudes 
blended with higher sulfur crudes from 
Iran and Venezuela. Lighter products 
from the plant were being shipped to 
Western Europe. 


Principal processing facilities at the 
Freeport refinery consisted of two 125,000- 
barrel-per-day atmospheric distillation 
units, a 75,000-barrel-per-day vacuum dis- 
tillation unit, a 45,000-barrel-per-day na- 
phtha treater, and two 40,000-barrel-per- 
day Merox units. According to plans 
announced near the end of 1970, the ca- 
pacity of the plant is to be raised 180,000 
barrels daily, primarily by the addition of 
a third atmospheric distillation unit. De- 
sulfurization facilities are also to be added 
as a part of this expansion program in 
order to enable the refinery to process 
more high-sulfur crude oil from Venezuela. 


1Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 
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Table 1.—Islands of the Caribbean: 


Production of mineral commodities 


Area, commodity, and unit of measure ! 1968 1969 1970 » 
ANTIGUA 2 
Petroleum refinery products: e 3 
SEONG .— c thousand idis barrels. . 425 595 NA 
Jet fuel and kerosine k O.. 388 465 NA 
Distillate and residual fuel oil do.... 2,688 2,824 NA 
Other including refinery fuel and losses 0...- 14 16 NA 
Ir 0 iustae E ³⁰ 5 Lim Le do.... 8,510 8,900 NA 
BONG: ooo ee be ½ ¼5o⁊ 8 thousand cubic meters. . 21 NA NA 
Stone crushed and broken. J777ͤͤĩVtt ⁵ do 49 NA NA 
BAHAMAS 1 
Cement, hydraulic thousand metric tons 682 813 833 
Petroleum refinery products: 
r i eo es thousand 42-gallon barrels. . a t 4,100 
Distillate fuel olil'“?C 22222222 222 2c Lll cll LL LL LLL lll ls do.... nae n 8,200 
Residual fuel oil... 2222222222 LLL L2 LLL LLL LLL ll. do.... id a" 13,000 
COU tue n euro ce ed ag !.. 8 do.... M ES 8,700 
Refinery fuel and losses 0...- EH era 1,500 
gioco m————— ————————— ——— do.... x P 25,500 
J)))§»Üð df ye 8 thousand metrie tons 800 680 621 
Stone: 
Areoniitieee deca ed Oe do.... "x r 561 2,142 
Limestone (for cement onl) Llc LL LL lll. 2. do.... NA 1,068 990 
BARBADOS ? 
Gas, natural: 
Gross production... ---------------------------- million cubic feet. 97 108 116 
Marketed product ion do 88 91 e 100 
Petroleum refinery products: 
asoli e % ET E ERE E EET thousand 42-gallon barrels.. 226 246 268 
CõͤĩÄ˙1 es cma ez v eee E do.... 101 105 89 
Dire füll JF do 234 281 305 
Residual fuel oiill1““l1lulllũld·ʒ LLL LL LLL Ll lll do.... 149 169 198 
G§öð ] ⅛]1ũũ .ñ;;! y ⁰⁰⁰ 8 do 36 35 27 
Refinery fuel and losses do 38 42 45 
0;ö%Ü¹u⁵—ꝛ ⁹ 0 ³ AA LUC LL LT do 784 878 932 
CUBA 15 
Cement, hydraulic. ............................ thousand metric tons 780 e 800 e 850 
Cobalt mine output, metal content metric tons.. 1,800 1,500 1,500 
Copper mine output, metal content e... 2 LLL LLL ccc ee do.... 5,000 8,000 8,000 
ro ne steel, crude steel o thousand metrie tons 50 55 55 
ckel: 
Content of oxide produet 2222222 222 ccc. metric tons.. 19,000 18,500 18,500 
Content of sulfide product e ... 2 2222222222 c 2-2... do.... 14,700 16,700 16,700 
Petroleum: 
, e ee ee ee thousand 42-gallon barrels. . 1,062 821 800 
Refinery products: 
h ³ o· ee ee oad do.... 7,166 8,845 NA 
Jet TO ] «Bs f ð ud ee do 1,230 1,518 NA 
FCP ee hs eee uL LIVE LEE 0...- 769 949 NA 
Distillate fuel oil.._............-_...---.---..-.------ do.... 5,849 7,212 NA 
Residual fuel oĩuuuuuu 2. . 2 eee do.... 18,356 16,513 NA 
Other: 222.3 PETER COE PRECOR MS 0 RS 1,077 ,929 NA 
Refinery fuel and losses do.... 1,297 1,594 NA 
17 igrana aae li do.... 80,744 87,960 NA 
DOMINICA ? 
Pumice used for aggregate metric tons. e 54,000 55, 988 61,690 
DOMINICAN REPUBLIC 2 
Aluminum, bauxite, dry equivalent, gross weight ° | 
thousand metric tons 994 1,093 1,067 
e n p cinis een cete ae do.... r 327 390 492 
Copper mine output, metal eonten .-.----------------------- do.... r 106 477 425 
J; ĩ]ðV2ĩdddͥͥ jr²]— de ĩͤ ie ĩͤ A esate metric tons.. 100,378 100, 000 100, 000 
Nickel, content of ferronickel produe t. thousand metric tons 294 NA NA 
% Ü¹˙§¹we ucc Hu LM ee x LA do.... 17 e 17 e 17 
Stone, limestone (except that for cementTi νnnn do NA NA 48 
GRENADA 2 
Sand and gravel___._________-.___-____---__--- thousand cubic meters.. 34, 865 19,267 27,524 
Stone crushed and broken —— do.... 28,368 59, 558 72,351 
HAITI ? 
Aluminum, bauxite, dried, gross weight........... thousand metric tons 446 665 632 
85 i ———Á— ——— € do.... r 42 50 68 
coppe mine output, metal FFF . metrie tons 1,598 1,797 1,696 
mine output, metal content 222222 L ccc c2... troy ounces.. 8,000 ,000 8,000 
Silver mine output, metal content thousand troy ounces. . 17 17 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE CARIBBEAN 


Table 1.—Islands of the Caribbean: 


Area, commodity, and unit of measure ! 1968 
JAMAICA 2 
Aluminum: 
Bauxite, dry equivalent of crude ore, gross weight 
thousand metric tons 8,525 
Alumina (exports s)); do- 922 
Cement, hydraulic do 409 
Clays for cement eee eee do. e 140 
OUI io cin se ee ee d M xL E metric tons... ' 211,838 
Petroleuni refinery products 
asoline. 222 2L LLL LL l2l c ccc 2l... thousand 42-gallon barrels.. 71,518 
Jet TUB]... oic Aule Aa e A DE do.... 529 
Kerosine. —. co ee eee HMAÖMͥ¶ ³Ü¹ a UE rS do 442 
Distillate ööͤͤ ⁰ydyd 8 do 1,692 
Residual fuel oil do.... 4,139 
ÜDBP. os lc en a aes E ⁰⁰⁰y ʒ do.... 205 
Refinery fuel and losses do 257 
Eĩ !!!!! »ͤ- ß ALS e ate do 8,782 
Sand and gravel: 
Sand: 
J y mE E thousand metric tons e 9 
Common thousand cubie meters 841 
G) E a end a gt a tape et A ĩ⁵ĩ IE do.... 274 
Stone, limestone for cement and lime thousand metric tons. . NA 
MARTINIQUE 
%!ö eR ace es ee ³oð¹AA ꝛĩÄꝗ ð K E oed do 57 
J%%Cĩ0%˙ ⁰³½JJAſꝓyVꝓdyyfyrSfſddddddddddʒ́:ͤꝓh 8 do 15 
Balb: la ³·¹wü¹i ͥ¶ͥꝗdp yydyßdddßd y ei d E eid do.... NA 
e A cnr MC E nee Ce do.... 302 
Stone (including gravel): 
Crushed and broken do 592 
r ees ⁰⁰yd dy ⁰ʒ LM LA A do.... 158 
NETHERLANDS ANTILLES 
Fertilizer materials: 
Phosphatic, crude phosphate rock____._._________________-.- do.... 93 
Nitrogenous, manufactured (sales) do.... 207 
Petroleum refinery products: 
Gasoline, aviation thousand 42-gallon barrels. . 6,761 
Gasoline, other do.... ,014 
%%õÜ˙¹tỹ Za LEE oh c AA do.... 28,150 
KérosDe-. 2. ß a mit Eris do 5,835 
Distillate fuel oilCwmlr7ͥrͥ?r7f 2222222 ee do 29,604 
Residual fuel oli do.... 156,444 
Lubricants. clou n ³ do.... ,972 
6ß́ł 7⅛˙⅛,-; yd mr... ⅛ . 8 do.... 20,786 
Refinery fuel and losses do... 15, 279 
dn PW UP E Pas do.... 296,795 
ST. LUCIA 
Sand and gravel «oc thousand metric tons NA 
Stone crushed °_ _________________ eee do.... NA 
ST. VINCENT 
%%% oie aeons chee uo ĩð 8 metric tons.. 30, 582 
Stone crushed____________.-_-___-_-_-_-_ eee do.... 25,001 
TRINIDAD AND TOBAGO 
Asphalt, natural thousand metric tons 139 
Cement, h ] ncm eurn ʒ zelus do 210 
i... rudem m iE thousand cubic meters. . 92 
Other ünspecifiéd...-.... ee bo oco REL tum eed do.... 59 
Fertilizer materials manufactured, nitrogenous. .... thousand metric tons 585 
Gas, natural: 
Gross production million cubic feet 151,445 
Marketed product ion do 7,800 
Gypsum 2-2. ð eae ube eevee 8 metric tons.. 14,319 
Natural gas liquids._.________________.---- thousand 42-gallon barrels. . 164 
Petroleum: 
Crude ciu. ß . E Es do.... 66,904 
Refinery production: 
Gasoline, aviation do 71,851 
Gasoline, motor do. r19,601 
% ete ee co ou luct DeL ne d pM E Do do.... 16,302 
F ol ho a ³Ü—ͥ-.du ⁰ydvl cr Lr c ee do.... 2,780 
Distillate fuel oil... 2.222222 2222 eee ee do.... 18,068 
Residual fuel olli do.... 85,887 
Fit ðVK Umen do „09 
1% ²]² wt W ⁰⁰u ð x y farei nt do 2,127 
Refinery fuel and losses do.... 4,122 
Total C ota uc ee ee A do 151,282 


See footnotes at end of table. 


1969 


e 140 


1,988 
8 


137, 508 
69,297 
4,064 
158 


57,418 


154,077 
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1970 » 


16,189. 
836 , 017 


70 
520 


66,687 


154, 860 


880 


Table 1.—Islands of the Caribbean: 


MINERALS YEARBOOK, 1970 


Production of mineral commodities—Continued 


Area, commodity, and unit of measure ! 1968 1969 1970 » 
TRINIDAD AND TOBAGO—Continued 
Sand and gravel 
Pitch aanß qa thousand cubic meters. . 10 28 12 
Other sand and gravoell c cllc ee do.... 187 190 92 
Stone: 
Dió ito ooo sciri All Lure y Ee LER eee do.... NA NA 8 
LiImestonhe8- ! nm èͤ em ote i c do.... 465 266 * 199 
Pell ð do 6 43 35 
Sulfur, elemental, byproduerrur̃‚rr l.l... metric tons 3,359 4,301 4,194 


Estimate. v Preliminary. r Revised. 


NA Not available. 


1 In addition to the countries listed individually in this table, Bermuda, also covered by this chapter, pre- 
sumably produces crude construction materials (clays, sand and gravel, and stone) but output is not repo 
and available information is zr beta to make reliable estimates of output levels. 


3 In addition to the commodities 


isted, mineral commodity output may also include crude construction ma- 


terials (clays, sand and gravel, stone, and lime) other than those listed (if any) but data on such production 
are not collected and general information is inadequate to make reliable estimates of output. 


3 Official figures are not available; data on 
tons given in: United Nations, World En 
1971 
rived 


y subtraction. 


roducts listed individually are converted to barrels from metric 
upplies 1966—69, Statistical Papers, Series J, No. 14, New York, 
p. 58-59; total estimated from crude oil imports reported on p. 48 of same source; other products de- 


4 Of total output, a large part in each year was used locally for fill, with only a small part of the total exported, 
for agricultural use. Exports totaled 60,600 tons in 1969 and 109,775 tons in 1970. 


5 In addition, chromite, gypsum, iron ore, man 


nese ore, 


yrite, and salt, all produced in significant quanti- 


ties prior to the termination of publication of official statistics, presumably were produced during the period 
covered by the table, but information is inadquate to formulate reliable estimates of output. 


$ Shipments. 


7 Salt presumably also is produced, but output is not reported, and information is inadequate to make re- 


liable estimates of output levels. 


8 Includes volcanic tuff and materials used for fill, ballast, and other purposes 
* Excludes output for cement production; a total of 408,140 metric tons of limestone and clays (undifferen- 


tiàted) was reportedly produced for this purpose. 


BARBADOS ? 


General Crude Oil Co. of Houston, Texas, 
which held the only petroleum exploratory 
concession in Barbados, completed one ex- 
ploratory well during 1970. This onshore 
well, North Point 1, was drilled to a depth 
of more than 18,000 feet before being 
abandoned as a dry hole. An additional 
exploratory well, Ruby 1, locateed at the 
southeastern end of the island, had been 


drilled to more than 7,900 feet by yearend. 
Small quantities of crude oil and natural 
gas continued to be produced from the 
Turner Hall field. 
The production of mineral commodities 
in Barbados is shown in table 1. 


2 Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 
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Table 2.— Barbados: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum metal including alloys, all form 12 46 
Copper metal including alloys, all formnmq—F— ꝛ 2 2 
Iron and steel metal including alloys, all form 710 803 
Lead metal including alloys, all form „„ 18 840 
Tin metal including alloys, all form long tons 12 9 
Zinc metal including alloys, all form „„ 8 1 
Other: 
Ore and concentrate „„ 1 m2 
Ash and residue containing nonferrous scrap- ----.--------------------------- 179 295 
NONMETALS 
(Cement. cl cocos uum cn eee eee ⁰ wm dßdßd E i de M Lee LE 2 58 
Clays and products (including all refractory brick )))) 1,102 295 
Diamond, gem not seeeꝛmuNUmU: t „„ carats.. = 74 
Diatomite and other infusorial earth „„ NE 1 
Fertilizer materiali. ices pe etre ess eet alls aca ata itu AED Al 2 11 
. ·¹uũͥũ ͥſſſſ ſdſ Rm ͥ¶ͥ⁰ ⁰¶⁰yd y EMEN PES 4 6 
Sodium and potassium compounßduW „„ „„ „„ 17 5 
Stone, sand and gravel: 
Dimension BONO ool cu ou Lc E i na ̃ — l ! ] ¹˙ Ü1ↄ⁊à] .... C affer. 69 530 
Gravel and crushed rockck4kcakka k ꝛw LL LL LLL l ll LLL 2222222222 eee 183,455 2,146 
Other crude nonmetals________.___--_.___--------__-____ +--+ eee eee 6 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke excluding brique tds 13 6 
Petroleum refinery products: 
GG I i os eo a ec e thousand 42-gallon barrels.. 48 86 
Kerosine and jet fuel... 22222222 22 c LLL eee do.... 224 212 
Distillate fuel 01]. ee es oie eee eee dud do.... 16 11 
Residual fuel Oi) m""vL""--—-———--—-—-——cu 0...- 80 15 
JJ; So ee mone et ⁰ſ⁰ LN E ae 8 0...- 6 1 
Mineral jelly and waxe s 9 (1) (1) 
J%JGG%%Cĩꝶ]! pc FEEDER C y x eo ke Noe a 8 8 


1 Less than 16 unit. 


Source: Government of Barbados, Statistical Service, Overseas Trade, 1968, 386 pp.; 1969, 398 pp. 
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Table 3.—Barbados: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 

Aluminum metal including alloys, all form „„ lll. ll... 116 123 
Copper metal including alloys, all forms -2 cerro re 84 85 
Iron and steel: e 

Pig iron, ferroalloys and similar materials..........-.......-.-...-.---.-.-.-. 17 10 

teel primary en; yd 9 8⁴ 

Semimanufactureenmmnmn·n·nunununnnnuw winnen U UU nw ü „ 8, 406 9,496 

Castings and forgingB: o T 
Lead metal including alloys, all form „ 92 108 
Silver unworFkód. os hs eo ðͤ d troy ounces... 582 1,155 
Tin metal including alloys, all form long tons.. 375 553 
Zinc metal including alloys, all forms. ...................-. Ll. „„ 81 88 
Other: 

Ore and concentrate LLL LLL LL Le LaL LLL «44 1 as 

Oxides, hydroxides and peroxides of metal n.e.ss 205 192 

NONMETALS 

Abrasives, natural n.6.8. 22s ð ee es ede EE 4 
Asbestos o a aaa è Ä è KK y 1 (1) 
Csment.. o culesclsedns eden yd t ce LE E 42,830 51,024 
Chalk. 2225-2022 clase tee, os en rhe es mm yd y A 12 2 
Clays and produci (including all refractory brick)...............................- 404 517 
Diamond, industriaaaaaallũ!klllckkkasssss troy ounces.. Sé 75 
Diatomite and infusorial ear tg 17 45 
Fertilizer materials: 

eI MODULE ͤ ᷑ ee sce -— 

%% EE" 15,932 14,050 

Ammohlé- oc. oe ne.... 8 18 

/; ³W¹ OEC qc is oP hr 1,572 293 
IIC) bad i e cta ⁰ͥ⁰⁰ͥ⁰ ⁰⁰yd C ecu (1) 

4! ee Cr 1,964 1,941 
Sodium and potassium compounds.__._._.. 2-2-2 181 190 
Stone, sand and gravel: 

Dimension stone. __._...-.....- ee ee eee eee eee 17 
Gravel and crushed rock... __._-_-.-_--.- 2 eee 804 258 
Gorge oa ß ß... ß 24 5 
Sulur.elementül.. ocu ee Ni eh e LM REL cL EL ʒ E (1) (!) 
, ß v e 46 78 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... .......... 2 2 c LLL c LL LLL eee ls... 2 M" 
Carbon: blatk tet eor :: 6h!!! m 8 (1) (1) 
Coal including briquets, all grades. ...... 22222 2-2 2 LL LL LLLA LLL LLL c2 22 -- 21 209 
C ³ cc cM RM MEM 78 40 
Natural gas liquids, liquefied petroleum gas............. thousand 42-gallon barrels. . 2,130 2,560 
Petroleum: 
Crud hase sae ͥ ⁰⁴¹ðA 6ͤrn ̃ m ⅛è; K ĩ³ĩͤ uU RIA Du do 722 574 
Refinery products: 
C§ĩêö[¹ẽõõi ERR do 4 55 
Kerosine and jet fuel do- 224 367 
Distillate fuel oill“◻?NNNNXXNNXN.nd¶ Lll Lll LLL 2222 lll 2l l2. do.... 657 540 
Residual ef... 8 do 1,289 788 
F on Lue e ⁰³- H. ðͤK Li 8 do 10 13 
Mineral jelly and wass do.... 1 1 
)))) ch E ⁵²ͥ ũ ö RR NERO O... 25 14 
Mineral tar and other coal, petroleum or gas derived crude chemicals 2 8 


1 Less than 14 unit. 


Source: Government of Barbados, Statistical Service, Overseas Trade, 1968, 386 pp.; 1969, 398 pp. 


BERMUDA * 


Little change occurred in the mining in- gregates for the construction 


industry. 


dustry of Bermuda in 1970 as the island Table 4 shows foreign trade in selected 
continued to rely on imports for the bulk mineral commodities in 1968 and 1969. 


of its mineral needs. The principal min- 


eral commodities produced consisted of ag- of Nonmetallic Minerals. 


3 Harold J. Drake, physical scientist, Division 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE CARIBBEAN 88 3 
Table 4.—Bermuda: Foreign trade of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
EXPORTS AND REEXPORTS 
Petroleum refinery producta: 
asoline: 
%%%%//%ö§ê5ͤ̈V ? ͥͥͥͥ00Ü¹¹w- 0 eee LE thousand 42-gallon barrels. . 131 188 
Otho ac DENT ⁰ ⁰:t kk 8 do 878 618 
NCC 2. 2221. 2 5525: kr C IDEA Lr ate do.... 1 1 
Jetfuel 2155 ß ß ß s d D E ere 2 DEOS 606 30 
Residual fuel oil (bunkers) s) 145 228 
Scrap metal unspecified_._._.........--.--------------------- value, US dollars 128,762 137,474 
IMPORTS 
Clay products (bre). once ate ee value, US dollars 9,998 9,322 
ement: 

Portland- cesar c ces eae y coche ee See 12 ,259 1,409 
Ohar i ra a ip eu ap ðA.. ͥͥ ( ð y sae aaa ,94 , 550 
657i MR" "UDINE mr legs 15 
FJ ͥͥ ͥ ãodͥͤ Lad a Mr Kd ß 1,036 1,056 
Gypsum B rn 278 244 
Tino 0 ꝗ eec et A Cr nic ELEM Le EIT 1,884 2,686 

Petroleum refinery products: 
MSDS soe ß eee me eS ee thousand 42-gallon barrels.. 18 14 
Galne oo ß. .. eta E O... 196 225 
C1111 ⁰ ete a ee y a Ld do.... 780 509 
KGPFOSIDO. ß, , e ee eee has do 108 245 
Distillate fuel . lex mem cRmeUsccceu case 0...- 324 185 
eff ⁰·˙ſſſſſſ ee 93 178 329 
Fan ue a a et LM LE ul r 8 8 
Liquefied petroleuuun-n::t!H ! LLL „„ E 81 82 
Malt o o een TR LL MA Ad S AM nA AM E x E a 166 159 
% VVV d h erie enw aM ee 8 36 13, 154 

Stone Chip: ³˙¹.mꝛ² ⁰ V½¼ꝓ½½½½ yd dy yd v E Bact 


Source: Report of the Customs Imports and Exports, Bermuda, 1968 and 1969. 


CUBA * 


Estimates of Cuban mineral production 
are shown in table 1. According to an arti- 
cle in the Engineering and Mining Jour- 
nal5 the mining industry has stabilized 
after the chaotic early postrevolution years, 
and, in fact, new projects being planned in 
1970 could result in a healthy mining in- 
dustry in Cuba in the mid-1970's if 
brought to fruition. 


COMMODITY REVIEW 


Copper.—At the  Matahambre, now 
known as the Capitan Alberto Fernandez 
copper mine, plans were being drawn up 
to mechanize the operation to take advan- 
tage of newly discovered extensions of the 
ore body. The extensions were reported to 
be large enough to sustain  pre-1959 
production levels for 10 years. Other cop- 
per-iron and copper-bearing pyrite deposits 
were being explored in 1970; production of 
copper and sulfuric acid is planned. How- 
ever, it must be noted that production vol- 
ume and grade of copper ore have been 
declining in recent years. 

Nickel.—Nickel from mines at Nicaro 
and Moa Bay was the second highest for- 
eign-exchange earner in 1970, surpassing 
tobacco, but not sugar. Nickel production, 


currently around 35,000 tons per year, was 
reportedly scheduled to reach 100,000 to 
120,000 metric tons by 1980. Given Cuba’s 
reserves Of 17 million metric tons, its cur- 
rent production rate, and the overcoming 
of the shortage of engineers and techni- 
cians, the author of the Engineering and 
Mining Journal article stated that it was 
not an unrealistic goal. Nothing further 
has been learned regarding the nickel 
mine and refinery considered for construc- 
tion at Punta Gorda. 

Other.—Output of chromite from the 
Cayo del Medico mine in Oriente Province 
resulted in exports of a few thousand me- 
tric tons of ore. The Charco Redondo 
mine in Oriente Province produced metal- 
lurgical-grade manganese ore for local con- 
sumption. The Julio Antonio Mella pyrite 
mine in Pinar del Rio Province supplied 
ore to the Patricio Lumumba sulfuric acid 
plant. 

Tables 5 and 6 show selected mineral 
trade between Cuba and Poland and Cuba 
and the U.S.S.R. in 1968 and 1969. 


* Francis C. Mitko, economist, Division of Non- 
ferrous Metals. 

5 Delinois, Serge L. Is Cuba Winning Battles to 
Develop Mining Industry? Engineering and Min- 
ing Journal, v. 171, No. 5, May 1970, pp. 86-94. 
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Table 5.—Cuba: Selected mineral commodity trade with Poland 
(Metric tons) 
Commodity 1968 1969 
EXPORTS TO POLAND 
CC ùr ĩĩ os nune uS Due p S m uum ] K ĩ 17,415 9,614 
Copper Concentrate: | 6. 2 Suc ose """-——-—————— QM ,481 587 
!( ³MO iu ³ ine ede kee ĩð ³ ſ eee esate 22, 000 15, 546 
Other nonferrous concentrate! r 872 478 
IMPORTS FROM POLAND 
Steel semimanufacture s 511 810 
Petroleum produe ttt ? ]“7“??! „ 1.261 8,890 
t Revised. 


Source: Rocznik Statystyczny Handlu Zagranicznego (Foreign Trade Statistical Yearbook), 1969. Warsaw, 


1970, 458 pp. 


Table 6.—Cuba: Selected mineral commodity imports from U.S.S.R. 
(Metric tons unless otherwise specified) | 


Commodity 


MET 
Aluminum metal including alloys, all forms 
Copper metal including alloys, all form 


Iron and steel: 


Steel semimanufactures 


P;*ö;nnnm!i“! ““!!! Da deme su ERE 
Refractory material 
Sodium compounds n.e.s., caustic sda 
Sulfur 


Lead metal including alloys, all forme 
Zinc metal including alloys, all form 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black. ........... 2. LLL ee 
Coal, bituminou ss 
Coke 


r Revised. 


1968 1969 

322 ané ie ceu E Rs ee 4,500 5, 800 
ASH ̃ ũ᷑ A eee eee r 5,753 5,150 
2 ͤ K saws ae 45, 600 85, 400 
PN PR CPU Oe TED NI TIEA ee Ge 1 1,900 
HV epee cyte ae cages (—ʃ˙b“ 8 201,200 288 , 600 
See ces ee a e Ee ROME IUS MN , 000 1,100 
EE Pe sts e 800 500 
SY De e Oe 8• 9,700 10,600 
EE EEEE EA EIE iu E Fed 274,000 83, 

TCU y p HR 287 , 500 217,800 
cold NC ðͤ K 8 115,300 ,500 
%%% A ĩ cet ta 900 80, 800 
JJ ne ͤ ĩͤ A 8 12, 100 13, 800 
JJ ⅛ ᷣ ORENSE 900 25, 900 
JJ 8? 97, 600 111,200 
PA PE AE BN oe ees hehe 3, 500 8,000 
MN Naas Ds thousand tons. . 21 24 
NERO IONS QUIS ES om arena do.... 82 33 
FCC 88 5,303 5, 760 


Source: Vneshnyaya Torgovlya S. S. S. R. za 1969 god (Foreign Trade of the U.S. S. R. for 1969). Moscow, 


1970, 274 pp. 


DOMINICAN REPUBLIC 5 


The country's only cement plant, the 
state-controlled Fabrica Dominicana de Ce- 
mento, increased its production capacity by 
10 percent and announced plans to pur- 
chase two kilns with which the plant is 
expected to double its capacity and meet 
domestic demand for up to 8 or 10 years. 
A group of domestic investors and three 
foreign companies signed a contract worth 
$14 million to build a cement factory in 
Barahona, a port town in the southwestern 
part of the country. Construction was 
scheduled to begin in late 1970 and is to 
be completed within 2 years. The output 
is expected to augment the domestic sup- 
ply for cement demands by residential and 
development construction. Part of the out- 
put will be exported to other Latin Amer- 


ican countries and to the southern United 
States. 

Toledo Mining Co. obtained a contract 
for exploration on three major mineral 
properties. The area, which covers approx- 
imately 140,000 acres, reportedly contains 
potentia] copper deposits from which pre- 
liminary examinations indicate substantial 
tonnages assaying more than 4 percent 
copper. The first property, El Mayor, was 
said to have a massive copper sulfide out- 
cropping. The second property, El Cuaron, 
has potential gold reserves associated with 
the copper. The third, El Recodo, has gold 
and silver associated with the copper. To- 
ledo Mining Dominicanas, C. por A., will 


E E. Chin, chemist, Division of Nonferrous Met- 
als. 
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be responsible for exploration and subse- 
quent development programs. 

In a joint venture with the J. R. Sim- 
plot Co., Honduras Rosario Mining Co. 
continued drilling at the Pueblo Viejo 
mine outlining a low-grade gold-zinc-sil- 
ver-copper ore body that will lend itself to 
open pit extraction. The ore body is a 
mixture of oxide and sulfide minerals with 
the oxides occurring nearer the surface. 
Negotiations are continuing with govern- 
ment Officials to secure a workable operat- 
ing agreement. Honduras Rosario, mean- 
while, is conducting engineering and 
feasibility studies on extraction, plant loca- 
tion, and tailings disposal. 

Financing agreements have been com- 
pleted for the $195 million ferronickel proj- 
ect, located in the Bonao area, 55 miles 
from Santo Domingo, of Falconbridge 
Dominicana C. por A. (Falcondo). The 
operation will be owned by Falconbridge 
Nickel Mines Ltd., Armco Steel Corp., and 
the Dominican Government. Production, 
scheduled to begin in 1972, will be at the 
rate of 63.4-million pounds of ferronickel 
per year. The product will have a nickel 
content of 35 to 40 percent with the bal- 
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ance being iron. Ore reserves proven so far 
at the site should provide for about 25 
years of operation at the proposed level of 
extraction. In addition to the mining and 
processing elements of the facility, the 
project also comprises extensive supporting 
facilities, including power generation, a 
fuel pipeline, storage facilities, roads, 
water supply, and housing. 

In early 1970, International Resources- 
Dyna Ray-Gaspedom completed a 3-month 
surface geology survey for petroleum and a 
Delta Exploration-operated seismic survey 
in the Azua and Bani area in July. No 
other oil exploration and drilling opera- 
tions were carried out during the year. 

Tenneco Inc., relinquished its two 
offshore exploration concessions late in the 
year. Gaspedom obtained a 2-year exten- 
sion for its two onshore exploration con- 
cessions, and signed a technical assistance 
agreement with Kardor Canadian Oil, Ltd. 
By yearend, a total of 9,754 square miles 
of onshore and offshore concession area 
was held by International Resources-Dyna 
Ray-Gaspedom; Consolidated Petroleum, 


and Logrono. 


Table 7.—Dominican Republic: Imports of selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
8 including alloys, semimanufacture s 832 831 
Gold, silver, and platinum metal unworked and wor kel troy ounces.. 191, 072 25,045 
Iron and steel semimanufacture s 50,960 48, 195 
Other nonferrous metals, all forme 1,440 2,128 
NONMETALS 
PANINI ose luu o ꝶ⁵&.¶ dd df ]ĩð:. ] ³ E efr eae toe 3, 805 8,898 
Gem stones (including pearls), unmo unte! kilograms. . 181 2,260 
MINERAL FUELS AND RELATED MATERIALS 

Coal and coke including briquets. |... 2222222222222 cL LLL Lll l2 2222222222 - 821 587 

Petroleum refinery products: 
Gasoline wea EG E ES thousand 42-gallon barrels. . 1,517 1,817 
Kerosine and jet fuel eee eee eee do.... 267 401 
Distillate fuel I.......r..r.. ee ecuauMesdcemd do- 755 849 
Residual fuel oil......_____.________________ sss sss sse ss soc do.... 1,469 2,318 
I/ ⅛˙ ͥ1 ð reco cuc • m;mk vd 8 do 44 52 
rr!“ —:ffßfdßfdfdffd RRNRE do 208 227 

HAITI * 

Through its Development Bank, the tion of an alumina plant was being consid- 


Haitian Government entered into arrange- 
ments with Haiti Mineral Corp. of Amer- 
ica for bauxite exploration and exploita- 
tion throughout the Republic of Haiti 
with the only exception being the present 
workings of the Reynolds Metals Co. The 
concession agreement is for a period of 30 
years with a 20-year renewal option. Erec- 


ered, cost of which is estimated to be be- 
tween $50 to $100 million. As part of its 
operations, Haiti Mineral Corp. stated that 
it would build roads and shipping facili- 
ties in addition to processing plants. 


TE. Chin, Division of Nonferrous 


Metals. 


chemist, 
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International Consolidated Halliwell Ltd. 
of Canada expanded its exploration activi- 
ties at its holdings in Haiti. The company 
has been producing copper from its Mémé 
copper mine for 10 years. Two separate 
areas are being investigated. One of these 
is the Roucan Grandeur sector of the main 
Sedren concession about 8,000 feet south of 
the Mémé mine. The other area, Plai- 
sance-Limbe, lies in the northern part of 


MINERALS YEARBOOK, 1970 


the island and is held by a subsidiary, 
Campagnie Nationale d'Exploitation S.A. 
Work on this concession will be directed 
initially at Boucarie Creek. 

According to the American Association 
of Petroleum Geologists, there were no oil 
licenses held in Haiti during 1970, and no 
oil drilling or exploration has been re- 
ported for several years. 


JAMAICA * 


During 1970 mineral industry activities 
in Jamaica continued to be confined pri- 
marily to bauxite mining and petroleum 
refining. 

Jamaica continued to be the world's 
largest bauxite producer with production 
reaching close to 12 million tons for the 
first time. Kaiser Bauxite Co. remained the 
largest bauxite producer. Alcan Jamaica 
Ltd., Reynolds Jamaica Mines Ltd., Alcoa 
Minerals of Jamaica Inc., and Revere Ja- 
maica Alumina Ltd. were the other baux- 
ite miners. 

Alumina production was approximately 
1.7 million tons in 1970. Alcan Jamaica 
produced over 1 million tons at its Ewar- 
ton plant and at its expanded installations 
at Kirkvine. Aluminum Partners of Ja- 
maica (Alpart) accounted for the remain- 
der of alumina production in Jamaica at 
its plant at Nain. Alpart, jointly owned 
by Kaiser, Reynolds, and Anaconda, has a 
capacity of 875,000 annual tons of alumina 
and is planning to expand capacity to 1.3 
million annual tons by mid-1972. Revere 
Jamaica continued construction of its 
220,000 annual ton capacity plant in St. 
Elizabeth, which is scheduled for comple- 
tion in 1972. Alcoa Minerals is building an 
alumina plant at Woodside, which is 
scheduled for 1971 operation with a 200, 
000-ton-per-year capacity. With new plants 
and planned plant expansions scheduled 
for operation in the next few years, Ja- 
maica will have an annual alumina refin- 
ing capacity of over 3.0 million tons in the 
mid-1970's. 

Merland Explorations Ltd. continued ex- 
tensive geochemical and  geophysical 
exploration programs seeking copper in 
the mountains in the east central part of 
the island. Three areas, Eping Farm Whit- 
field Hall, Flint River, and Ugly River- 
Pencar River, were selected for further 


prospecting. Burrex Mines (Jamaica) Ltd., 
a wholly owned subsidiary of Burrex 
Mines has optioned its copper-molybdenum 
properties to Cominco Ltd. Cominco has 
conducted extensive geological mapping, 
geochemical surveying, some surface test- 
ing, and drilling. Test results are being as- 
sessed by Cominco, which has until year- 
end to determine whether it will continue 
exploration. 

Signal Exploration (Jamaica) Co., a 
wholly owned subsidiary of Signal Oil and 
Gas Co., in partnership with Occidental 
Jamaica of Jamaica Ltd., a subsidiary of 
Occidental Petroleum Corp. was granted 
24 oil prospecting licenses over a total area 
of 4,569 square miles, which are within the 
exploration license held jointly by the 
companies over an area of 6,314 square 
miles. The Signal-Occidental oil explora- 
tion license has terminated, and applica- 
tions for new exploration licenses over the 
relinquished area are under consideration 
by the Government. Occidental and Signal 
drilled their first obligatory well on Pedro 
Bank, which was abandoned as dry. 

The oil exploration license, held jointly 
by Weaver International Jamaican Corp., 
Taylor & Associates Jamaica Inc., Kirby Ja- 
maica Inc., Tagor International Inc., and 
Oil & Gas Futures of Jamaica Inc., cover- 
ing approximately 6,206 square miles of 
mainland and adjacent submarine areas, 
was extended for another year. The 
Weaver Group completed the evaluation of 
its geologic data and is scheduling the drill- 
ing of its first obligatory well. 

Oil & Gas Futures assigned all of its in- 
terest in the Government Agreement and 
in the exploration license to Professional 
Oil Management Inc. 


5 E. Chin, chemist, Division of Nonferrous Met- 
als. 
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Jack Grynberg of Denver and Golden 
Eagle have lodged applications for oil ex- 
ploration licenses over the area given up 
by Signal; the applications are under con- 
sideration by the Government. Previous 


e 


Table 8.—Jamaica: 
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applications by Jack Grynberg for oil pros- 
pecting licenses over the banks and cays 
northeast of Jamaica, comprising 418 
square miles of land and submerged land 
are still pending. 


Foreign trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
/r ĩ ĩ ] alg Ni Lu ͥͥ Na gy A i eg 922, 388 1, 195, 913 
JJC ͥͥ ·ͤ A ddddddddddd/ͥ é ſͥ ³ꝛ¹wnm ͤ k yt ae 6,311,756 7,728,419 
CRIT Ge bh ße ß , ee ee ase Gat , 56 71,368 
%%% ſꝶ “f mn ee sla yd y 8 253,328 1342, 637 
Petroleum refinery products (excluding bunkers): 
Gasellinlnee awe thousand 42-gallon barrels. . 271 83 
Kerosine and jet fuel LL LL Lll l.l c do.... 84 50 
Distillate fuel oil. ......._.__.________ eee do 318 388 
Residual fuel Ollillnn.n.nnnlnnnlnlllllll‚‚‚‚‚‚‚‚‚‚n LLL 2222222222 222- do.... 832 246 
l ⁵ð⁵i n mostri aeu eee LEE do.... e 15 116 
OV RECORRIDO ey eee ice 8 do.... "pn 833 
l IMPORTS 
Aluminum, all form ² 2,379 NA 
Copper, JJJJJJCJFCCCC(C0C0G0C0V0ſ00T0TCcny an LU E DE sad 846 NA 
Iron and steel, all formmꝛ—ꝛꝓaꝛnůww Pn U „„ 84, 855 108, 622 
Petroleum: 
;ö;ð òW WA...... 8 thousand 42-gallon barrels. . 8,567 11,287 
Refinery products: 
%% ³-DhQͥ ‚⁰¹Oi Dae E c E E do.... 134 54 
Kerosine and jet fuel 8 311 177 
Distillate fuel oil“wvw“““1111nn7nn. 222-222-2222 2222-22 ee 0...- 143 813 
Residual fuel oli 0 1.774 1.325 
Lubricants -o-o ĩ§ĩêét ⁰⁰ 0 55 128 
Othar a , e ß PONE 0.... 85 11 
e Estimate. NA Not available. 


1 May include other crude nonmetals. 


MARTINIQUE ° 


Geological studies of several mineralized 
zones and faulted areas have given indica- 
tions of anomalies in copper, lead, zinc, 
and molybdenum. Further exploration of 
these areas is planned for 1971. Current 
mineral production is small and limited 
principally to nonmetallic construction 
minerals. 

The construction of a 550,000-metric- 
ton-per-year oil refinery near Fort de 
France was completed. An adjacent ferti- 


lizer plant being built by Sun Oil Co. was 
nearly completed. The output of fertilizer 
is to be marketed principally in the Carib- 
bean Islands. Cement clinker was imported 
and ground with gypsum in grinding 
plants on Martinique and Guadeloupe. 
The cement produced is distributed to the 
construction industry on the islands. Both 
islands import large quantitites of cement, 
manufactured fertilizers, and petroleum re- 
finery products. 


NETHERLANDS ANTILLES *° 


Although the area’s two petroleum refin- 
eries reduced their labor force by more 
than 15,000 people in the past 20 years as 
a result of increased automation, refining 
remained the most important industry in 
the Netherlands Antilles during 1970, both 
in terms of its contribution to gross na- 
tional product (over one-fifth of the total) 
and to employment (over 5,000 employ- 
ees) . 

At yearend, a desulfurization unit with 
an output capacity of 75,000 barrels per 


day of residual fuel oil with a l-percent 
sulfur content was under construction at 
the Aruba refinery of Lago Oil and Trans- 
port Co., a subsidiary of Standard Oil Co. 
(New Jersey). This unit is to use refinery 
pentanes as the hydrogen source for desul- 
furization. Completion of this unit was 
scheduled for 1971. 


? Harold J. Drake, physical scientist, Division 
of Nonmetallic Minerals. 

1? Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 
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A modernization program was initiated 
‘during 1970 at the Curacao refinery of 
$hell Curacao, N.V. This program was 
scheduled to be completed before the end 
of 1974. 

In response to substantial salary and 
fringe benefit increases demanded in early 
1970 by the union representing the em- 
ployees of the Netherlands Antilles’ only 
operating phosphate mine, the owner and 
Operator of the mine, Mijnmaatschappij 
Curacao, announced that it would be 
closed down upon expiration of the then 
existing labor contract at the end of April. 
However, a government proposal to resolve 
this impasse was approved by the company 
and by a government-supervised poll of 
the employees and plans to close the mine 
were shelved. This agreement specified that 
the mine employees were to receive a 7.5- 
percent raise but would be given no fur- 
ther increases for a 3-year period except 
for cost of living adjustments. It also al- 
lowed the company to reduce its employees 
from 488 to 400 by May 1970 and to 300 
by 1978. 


Table 9.—Netherlands Antilles: 
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In September 1970, Aruba Chemical In- 
dustries, N.V., a subsidiary of W. R. Grace 
and Co., announced that it was discontinu- 
ing the production of urea and would 
limit its output to ammonia at its Aruba 
petrochemicals plant. This action was ne- 
cessitated by export marketing problems 
resulting from the worldwide overcapacity 
of urea producing facilities. The halting of 
urea production was expected to result in 
a reduction of 110 employees in the com- 
pany’s existing 180-man work force. 

Plans for the construction of a petro- 
chemicals plant for the manufacture of 
base materials for plastics experienced a 
severe setback in November 1970 when the 
B. F. Goodrich Co. reportedly decided to 
withdraw from the project. This company 
was slated to supply 50 percent of the cap- 
ital investment for the project and to con- 
tribute industria] techniques and patents 
for the process involved. 

The output of mineral commodities in 
the Netherlands Antilles is shown in table 
l. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


MET 
Iron and steel metal, scrap and other 
Lead metal including alloys.......................- 
Silver and platinum-group metal...................- 
Other nonferrous metals 


Fertilizer materials: 


N itrogenous. gode Mo adc uM Ee I EDEN 
Other including mixed. ................... 


Ammonia 


Stone, sand and gra vel 
Other nonmetals. |... 2222 2 cc Lll LLL cL LL LLL lll 


MINERAL FUELS AND RELATED MATERIALS 


Coal and coke including briquets 
per 


Refinery products: 1 


Aviation gasoline. ___..___.__-_.____._.-- 
Motor gasoline..... RIEAN A NOSE MSIE re? 


Kerosine and white spirit 


öĩÜĩ§ĩ˙0?: ] 


Liquefied petroleum 
Lubricants including greases 


Due and other residues 


Mineral jelly and wann 


1968 1969 

171717071007... ETUR PERPE 4,975 4,653 
ld ĩ mpN 88 2 13 
J ͤ - value us $5,883 
j3ͤͤ C 814 2,288 
222 ³ é 8 93, 138 118,171 
22 RENE ie 145,226 118, 751 
More ER 805 oe 
J E US bene tae: a cna cu 22 , 887 89,907 
J IENEER 81,811 850 
22 wͤ NA 

j ĩ³ꝛ·Ü³ ͤ A a NEE 88 a2 
thousand 42-gallon barrels. . 2,019 2,670 
JC do 6, 695 6,159 
NM MUT Ree TE NUS do 25,210 27, 685 
Cf hs C EU do 1 16,972 17,810 
e a Teac MORE do.... * 21,262 19,941 
PROMO ee do.... 1 25,985 22, 764 
MMC a SO ele Dee aA ES. do x 187,980 147, 681 
Se on ten RE do N 31 
pou ey a ee RENE do 16,723 6,013 
VFC do 258 247 
AMERICAN UNITE E Recipes do.... 6,701 6,587 
3% ĩ PVT SK: do 1 6.799 6, 595 


r Revised. NA Not available. 
1 Data obtained from refinery companies. 


Source: Unless otherwise specified, Jaarstatistiek Van deIn-en Uitvoer Per Goederensoort Van de Neder- 
landse Antillen, Bureau Voor de Statistiek (Annual Statistical Report of Import and Export Commodities of 
the Netherlands Antilles by the Bureau of Statistics 1968 and 1969). 
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Table 10.—Netherlands Antilles: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum metal including alloys, all form 188 250 
Copper metal including alloys, all form 48 279 


Iron and steel semimanufacturee s 


Lead metal including alloys, all forms.____.___...__-_..-_-_-_--_---__------------- 48 
Nickel metal eluding alloys, all form aa be 2 
Tin metal including alloys, all forme long tons 10 8 
Pine metal including alloys, all form 78 123 
er: 
Nonferrous metal scraeee dss 78 195 
Base metals including alloys n.e.s__._.........._..-..----------------------- 12 17 
NONMETALS 
Cement: cc ee, M . EL d EE 45,908 48,552 
Clays and products (including all refractory brick): 
Crude THREE RCM ERR CN A EROR 5,591 6,022 
Must d cel ita 1.057 1.416 
Diamond, gem not set or strun ggg carats.. 2,440 1,905 
Fertilizer ma ls: 
Crude pe ee ee eee d ͤ 8 2 
Manufactured... : 1. 128 727 
Gypsum and plaster s cc LL Lll lec Llc222 c 22222222 e22 22222222 85 86 
LInme. ccn nnn 221 100 
Precious and semiprecious stones, except diamond. ................... troy ounces. . 20 154 
JJ!!! PUR OSCURA m ee ened CM 1,005 862 
Sodium eompoundlss „„ 15, 375 26, 590 
Stone, sand and gra veel! 11,091 7,116 
MINERAL FUELS AND RELATED MATERIALS 
Coal, coke and briquets___.____.____.__..__._._-__._--.-__-------------------- 12 14 
Gas, liquefied petroleum, petroleum gas thousand 42-gallon barrels 854 271 
Petroleum: ! 
ôöôͤO;ĩ˙ði ů ⅛ . ..... Mam LM E a E ME Ee do. 258,686 285,450 
Refinery products: 
G duos he ͥ ¹·¹¹ h mm ð eL er do 2, 685 2,482 
Kerosine and jet fue “ll do.... 1,466 842 
Distillate fuel oll do.... 1,142 1,681 
dual fuel ol enar nonce Sa caceuce do.... 18,059 15,645 
Lubricants- so siue ⁵ð A k eee a E do.... 90 117 
))!!!ſſũͥã ͥͤͥͥͥ PE AA te Re te a E do.... 8 21 
Mineral tar and other coal, petroleum or gas derived crude chemicals 89 22 


1 Data obtained from refinery companies. 


Source: Unless otherwise specified, Jaarstatistiek Van de In- en Uitoer Per Goederensoort Van de Nederlandse 
Antillen, Bureau Voor de Statistiek (Annual Statistical Report of Import and Export Commodities of the 
Netherlands Antilles by the Bureau of Statistics) 1968 and 1969. 


TRINIDAD AND TOBAGO ** 


Despite an ll-percent decline in crude 
oil output during 1970, petroleum produc- 
tion and refining accounted for about 25 
percent of Trinidad and Tobago's gross 
national product, were the source of ap- 
proximately 30 percent of government rev- 
enue and were responsible for over 80 per- 
cent of the country’s total export receipts. 

The rapid decline in crude oil 
production from a peak of 183,298 barrels 
per day in 1968 to 139,844 barrels per day 
during 1970 resulted largely from the de- 
pletion of several of the fields operated by 
Trinidad. Northern Areas, Ltd., and Tex- 
aco Trinidad, Inc., the country’s principal 
oil producing companies. However, second- 
ary recovery and field development activi- 
ties in progress or planned were expected 
to reverse this downward trend by late 
1971 or early 1972. Indications were that 
water and gas injection programs initiated 


in the Guayaguayare fields of Texaco 
Trinidad, Inc., during 1970 would not only 
halt their declining output but would also 
restore them to their previous productivity. 
Plans were underway at yearend for the 
construction of at least one additional 
multiwell production platform in the 
offshore East Soldado field of Trinidad 
Northern Areas, Ltd., in order to offset de- 
clining output in the adjacent Soldado 
field. Production from the Trinidad-Tesoro 
Petroleum Co., Ltd., Galeota field located 
off Trinidad’s east coast was expected to 
begin after completion of production and 
pipeline facilities during 1971. Another 
new east coast offshore discovery, the 
Radix field of Amoco Trinidad Oil Co., 
Ltd., was expected to begin producing in 
1972. 


11 Gordon W. Koelling, geographer, Division of 
Fossil Fuels. 
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Seismic surveys were performed off both 
the northern and eastern coasts of Trini- 
dad in 1970, but no onshore geophysical or 
geologic surveying was reported. A total of 
112 development and 23 exploration wells 
with a combined total footage of 663, 743 
were drilled during the year. Only two of 
the exploratory wells drilled, including one 
in the East Queen Beach offshore acreage 
of Amoco Trinidad Oil Co., Ltd., were 
new field discoveries. 

In March 1970, the Ministry of Petro- 
leum and Mines announced that 17 bids 
had been received from 11 oil companies 
or groups of companies for exploration 
and production licenses covering 1,920,000 
acres off the north coast of Trinidad. Fol- 
lowing an analysis of these bids, the Minis- 
try at midyear awarded nine permits cov- 
ering about 79 percent of the acreage 
applied for. The Deutsche Erdölversor- 
gungsgesellschaft, mbh (Deminex) -AGIP 
S. p. A. combine was granted two licenses to- 
taling 414,600 acres, the Phillips Petroleum 
Caribbean. Ltd.-Cleary Petroleum Corp. 
APCO Oil Corp. group received two per- 
mits also totaling 414,600 acres, Occidental 
of Trinidad, Inc. received two licenses 
with a combined area of 331,680 acres, the 
Amerada Hess Corporation of Trinidad 
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and Tobago-565 Corp. (Ashland Oil & Re- 
fining Co) combine was granted a permit 
covering 248,760 acres, and the Oceanic 
Exploration  Co.-Santa Fe International 
Corporation Terra Trinidad and Tobago 
Ltd., group received a license covering 
160,640 acres. 


A strike against a U.S.owned oil well 
service company, Halliburton-Tucker, Ltd., 
began at the end of October and was not 
settled until yearend. Halliburton was able 
to maintain fairly normal operations dur- 
ing the strike period with the use of su- 
pervisory and nonstriking personnel. How- 
ever, a sympathy strike called against 
U.S.-owned oi] comapnies in mid-December 
resulted in a few minor disruptions in op- 
erations. 


At yearend, Texaco Trinidad, Inc. an- 
nounced plans for the construction or de- 
sulfurization facilities at its Pointe-a-Pierre 
refinery. Included in these facilities will be 
a 100,000-barrel-per-day vacuum distillation 
unit, an 80,000-barrel-per-day hydrotreater, 
and a 250-ton-per-day sulfur recovery 
unit. 


The production of mineral commodities 
in Trinidad and Tobago is shown in table 
l. 
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Table 11.—Trinidad and Tobago: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum metal including alloys, all form 69 
Copper metal including alloys, all formnmCP ꝛ «„ 400 
Iron and steel: 
SOPAD <3 s.emcuaecueburiseRAsedtasda.wbemnl ica teeter ee sede cette 477 
Steel, primary form õ7Zl eee reco ceccEr oram es 1 
Semimanufactures: 
Bars, rods, angles, shapes, sect ions 89 
Plates and sheets, all types 598 
C///VVG MERE EA ED NOTET ROM 198 
Lead metal including alloys, all form 69 
Silver metal including alloys, all form troy ounces. . 8,837 
Tin metal including alloys, all form „„ long tons 92 
Other, ash and residue containing nonferrous scrap- zzz 410 
NONMETALS 
Barite and witherite______.______----_- eee eee eee 2 
Clays and products (including all refractory brick) VOCARE MUS: 287 
Fertilizer materials manufactured: 
INIGFOPONOUS 2 ose Ses a aaea LI e ed dd E EE m EAT. 104,085 
ôöÜ5˙— ...:... ß 8 37 
Lue o sole uet LUE. v E dd e tit 8,066 
öÜ ² r]˙ ˙iv-. ð« E:... Kd y 95 
Sodium and potassium compounds „„ 1 
Stone, sand and gravel... ....... 2.2.2.2 22-2 eee „„ r 871 
Other nonmetal- u.c occum , ß ß a os 64 
MINERAL FUELS AND RELATED MATERIALS 
on and bitumen, naturaaaallkLlñ4ͤLsLsLLLLLssLssLsLssLsLsss eee ee 55,086 
G;... TNT RHET . wae 
Gas, hydrocarbon, natural gas liquid 21,198 
Petroleum: 
Crude and partly refined 112121 thousand 42-gallon barrels. . 6,983 
Refinery products: 
rh... 8 do.... 20, 150 
J)) ͤ ͤõͤõͤõͥ⁰ͤ ³⁰Wͤ.r..!... ðòꝙöꝙ5 y ʒ DC ie do 2,667 
h ³Üͥ a ͥ⁰⁰ͥ⁰ͥ⁰ ⁰ yd A 8 do.... 15,787 
Distillate fuel oil do.... 16,579 
Residual fuel oil... .... 2.222222 eee do 76,725 
l ³ðA vehe ee A. 8 do.... 1,248 
thor ERAN ECCE Tor 8 do.... 1,937 
Mineral tar and other coal, petroleum, or gas derived crude chemicals 190,959 


r Revised. 
1 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. 


1969 


116,695 
5 


9,979 
80 

5 
8,943 
96 
45,687 
T 
24,988 


Source: Unless otherwise specified, Government of Trinidad and Tobago, Central Statistical Office, Overseas 


Trade, Part A, Port of Spain, 1968, 433 pp.; 1969, 451 pp. 
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Table 12.—Trinidad and Tobago: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite and concentrate... ...... LLL cL ccc t- M 11 
Metal including alloys, all forms.......... 2... 22 2 22 eee 434 955 
Arsenic compounds. ......... 2 LLL c LL LL LLL Ll LLL LL LL LLL LL LLL „P? 12 8 
Chromium ores and concentrate... .... LL LLL LL LLL LLL LLL LLL LL 22222 eee eee ee 26 
Copper: 
Ore and concentrate. |... LLL LLL LL ee ee eee eee ee 17 2 
Copper sss... cera sewers ess eceseseecss 28 9 
Metal including alloys, all forme 115 155 
Iron and steel: 
acl ears ee I K yd es 246 1,665 
Pig ron, ferroalloys and similar materials__._......__....._...--.._.---------- 16 14 
teel, p E ie % ˙•5m⁊ð!i Ls Be as 1,006 1,626 
ufactures: 
Bars, rods, angles, shapes, sections 15,270 17,697 
Universals, plates dhe. se ecRs secum ESTEE 8,986 18,860 
5 pang pipes, insi D. eee tee os EORR IURE NEP 24,689 15,978 
Other cost hs “ ic oe ee D 140 1,441 
Lead: 
Ore and concentrate... 2 LLL LLL LL ~~ ee ee eee eee 245 2 
Metal including 3 %/Gͥõõͤĩ˙v ³ d . ete LU Le 198 149 
Nickel metal including alloy ss 4 8 
Platinum-group meta including alloys, all form troy ounces... 14 162 
Silver including eas... eodem eee aS EE Ere eee do.... 51,085 61,642 
Tin metal including alloys, all forme long tons.. 4,417 1,240 
on metal including alloys all forma Lll eee 26 69 
ther: 
Ore and Concentrate: ß edd twee See assesses 14 5 
Ash and residue containing nonferrous metals 53 11 
Metals including alloys, all forms............ 2... ~~~ 2c c lc eee 8 9 
NONMETALS 
Abrasives, naturalk„½ꝙ(t.tt LLL LL LLL LLL LLL LLL LL Lll LLL cell LLL lll. ee 22 27 
Barne h/ ³oð.w--.- ð d ͥ⁰dʒd r 14,971 67 
J yd EHE t HE PS EO M 4.043 8,801 
Clays 2221 products (including all refractory brick): 
J E EEEE o este ce i ee ³ðV·üö; ð v es AA 617 159 
Producti- ue addant user ms wfkßs ß CL dE r 2,884 2.422 
CJ%/ĩ˙ê;1i ...... ONUS 8 488 
Fert materials 
UT ͥꝗ AAAAdddfdddfffͤ ĩͤ PERO aaa 16 1 
Manufactured: 
N ⁰oww ae UI 179 318 
e des cod oE dee %%%)! u een eta 2,983 499 
neut ce MENOR M ³ . 88 2,741 4,280 
Other inciuding TOKO 2212 ́ m 52 ei mt mt ce oL E 1 E 2 its 
JJ! i ee be Coil CC ³ èĩ?t!7 UAE ewes 100 46 
h ͥ ³˙́ddddſdſddſddddddddd yd ducens wit eet 27 11 
Precious and semiprecious stones, except diamond.................... troy ounces. . 70 
UT MADE ði E RELEASE oe RP NER NUR 10,706 11,076 
Sodium and potassium compounds n.e.s. ......... LLL LLL LLL eee 5,576 ,909 
Stone, sand and gravel: 
Bimension stone r 590 966 
Gravel and crushed roakkkkkka „„ r 248 401 
c MERERETUR DRE CEST 18 6 
PGGGGwG§/ OREMUS dd dd k y 8 r 8,959 13, 757 
SUIT QT ERREUR E IE EROR ap ee ec NEN xxx DM ied 44, 788 19,114 
OLher .68. oe ihre be es eeu ada oe, taa 88 684 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturallaalllllllllckk ee 57 51 
Coal Gnd coka- .. ac ocn cU rA multe uuu A k ts ok cu ee ER e 190 185 
Gas, hydrocarbon, natural gas liquids... ... 2. 222 cL „„ 127 190 
Petroleum: ! 
Crude and partly refined thousand 42-gallon barrels.. 91,447 108 , 762 
Refinery products: 
Gasoline =<. ũͥͥͥ PTT(uſͤ i be ee Se ˙7·˙¹ T do.... r $2 7 
Kerosine and jet fuelũl „ do.... 118 747 
Residual doe! ON e eo o E kßdßs Los Uu y 8 do 11, 636 820 
Lubricants... “nn 0...- r 49 43 
Mineral ‘ally And WHX..- nou es 8 0...- r1 1 
Mn TENE E EE E ß O... r 98 43 
Mineral tar and other coal, petroleum, or gas derived crude chemicals r 178 148 


r Revised. 
1 Government of Trinidad and Tobago, Ministry of Petroleum and Mines. 


Source: Unless otherwise aper Government of Trinidad and Tobago, Central Statistical Office, Over- 
ain, 


seas Trade, Part A, Port of Sp 1968, 433 pp.; 1969, 451 pp. 


The Mineral Industry ot 
Central America 


By Burton E. Ashley i and Ronald C. Briggs 


CONTENTS 
Page 7962 
British Honduras 893 Honduras 2 
Costa Rca 895 Nicaragua 905 
El Salvador 898 Panama 909 
Guatemala a ew 901 
INTRODUCTION 


The mineral industry of Central Amer- 
ica is of little significance in international 
terms, but in most cases it is important to 
the economy of the individual country. 

Honduras and Nicaragua are of some 
importance for base and precious metal 
output, with Honduras ranked 10th among 
world silver producers in 1969. Most of the 
countries produce construction materials, 
such as stone and sand and gravel, the im- 


portance of which to the domestic econ- 
omy is often overlooked. Petroleum refin- 
eries within the countries also contribute 
to the local economy. 

Exploration underway in 1970 gave hope 
for future significant production of copper, 
alumina, and nickel. 


A metallogenic map 3 of Central Amer- 
ica, with text, was published in 1970. 


BRITISH HONDURAS ° 


Mineral and mining activity in British 
Honduras was limited during 1970 and of 
little importance to the national economy. 
The only mining activity reported was the 
production of limestone, marl, and sand 
and gravel for use in local construction. 
Both the public and private sectors shared 
in the production of these construction ag- 
gregates. The increase in limestone produc- 
tion, as shown in table 1, resulted from 
the construction of a new apron at the Be- 
lize International Airport. Government 
consumption of construction aggregates in- 
creased, but private construction declined, 
accounting for the decrease in sand and 
gravel production. 

Several companies and individuals held 
or are holding exploration, prospecting, or 
mining licenses. Activity was limited, and 
no ventures proved successful. No mineral 
deposits of commercial value were discov- 
ered. 

Four companies were engaged in oil ex- 


ploration. These companies were conduct- 
ing preliminary surveys and had not 
reported the discovery of any commercially 
attractive oil reserves. 

The Ministry of Trade and Industry 
granted one development concession to a 
U.S.-owned corporation to build a fertilizer 
mixing plant. Prosser Fertilizer and 
Agrotic Co., Ltd. proposes to build a 
12,000-ton-annual-capacity plant. Basic ferti- 
lizer materials will be imported. Some 
local mineral products, such as lime, will 


be utilized. 
Foreign trade data for 1970 were not 


* Physical scientist, Division of Nonferrous Met- 


als. 

? Physical scientist, Division of Nonmetallic 
Minerals. 

3 Dengo, G., and Enrique Levy. Mapa Metalo- 
genetico de America Central; 1:2,000,000. Insti- 
tuto Centroamericana de Investigacion y Tecnologia 
Industrial (ICAITI), Guatemala, Publicaciones 
Geologicas del ICAITI No. 3, 1970, 57 pp. (with 
tables and maps). 

1 Prepared by Ronald C. Briggs. 
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available for publication, but 1968 figures mineral commodities are usually limited to 


in table 2 indicate the normal magnitude 


for such trade. Exports and reexports of ment, and petroleum products. 


Table 1.—Central American Areas: Production of mineral commodities 


(Metric tons unless otherwise specified) 


small quantities of scrap metal, salt, ce- 


Commodity 1968 1969 1970 » 
BRITISH HONDURAS 
Limëstone MEO 135,000 184,000 146 ,000 
OP MEN eo E eee eee ee ead d a eee teeta 81,000 93,000 105,000 
Sand V/)!!! y 8 576,000 222, 000 193, 000 
COSTA RICA 
Cement. e dd C ua Le C UE 132,177 158,459 178,500 
Dit ðÄꝙũ ⁰⁰ ⁰⁰⁰y ⁰⁰ RD e 10, 000 15,000 19,000 
Fertilizer materials manufactured: 
Nitrogenous, gross weight. __._..........------------_..--------.- 28 ,000 86,000 40,000 
Mixed and unspecified, gross weight. ............. ..... 2. ll... .- 52,000 49,000 60,000 
Gold MEER POMPE E 88 troy ounces.. 500 500 500 
Cö·Üͤ))A———WWWWWWhGſͤͤͤ ͤĩͤA/Adſddd%à%/%/ſdſ/Gi.. y uM as 8,000 8,000 10,400 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels 482 510 488 
Kerosine 22245 . d aeu. do- 125 144 141 
Distillate fuel oil) ce do- 858 894 839 
Residual fuel j.. eme mex mue ee EH PES do- 460 570 527 
Liquefied petroleum ga do- ae 4 4 
JJJ%%%%%/%0ö˙³˙ĩ5— ð dd. 8 12,000 8,864 7,551 
Stone, sand and gravel: 
Limestone and other calcareous material ae 280,000 240, 000 250, 000 
Sand and gravel . ß ß dpud 95,000 105,000 136,500 
Other S oos Ss osetia. cL uM urea n D E E 175,000 350, 000 455, 000 
EL SALVADOR 
Aluminum metal, semimanufactures-_-.._.........--....----------.---- 915 907 9 
%%% ũ ͤ%0»iie ⁰⁰mm. zz ⁰⁰yß ß 154,400 141,718 166,694 
Fertilizers manufactured: 
Phosphatie p p aa 8,937 
NItFOQOnOUS. occiso ccu ⁰ ⁰ ⁰ d 2,868 60,911 64,565 
| 0.0 MEME NECI 8 1,607 
%%%“ ỹ·’wüqq yd ⁰ʒ e ci ed troy ounces... ens ES 2,901 
GYPSUM ein oe ea ilo 4 ce NEM MEE - m 5, 552 
Iron and steel, steel semimanufacture ss 35, 670 32,942 16,662 
Petroleum refinery products: 
Gasoline: oor messis sae thousand 42-gallon barrels. . 946 575 805 
C1Jöͤ;êO᷑!ö. ⅛ ⁵6:mm ⁊ð ß mr ( 8 do- 369 229 163 
c S once Ru cupi E E 0-..- 84 69 MS 
Distillate fuel d iIlilili.......n;!:. . do- 1,064 549 310 
Residual fuel .d cece ue ee 88 869 743 357 
Liquefied petroleum gas 3 147 74 50 
J ³ ˙ !A... ydſ ⁊ v a NT Ene 24,230 27,223 31,357 
r o eoov oL RA EERE ds esbedcueei casi troy ounces. . ae 8 516 
Stone, limestone, and seashellls sss 228,795 209,910 387, 686 
GUATEMALA 
Antimony mine output, metal conte k 15 100 261 
C eis a 21522 055092 40 eu dde cuc 8 thousand tons.. 180 187 226 
hh se eee eo pecu c Lt Ls 1,900 2,000 2, 500 
77%! Äõ ⁰˙́ ʃ¹¼ et! 8 7,700 7,125 7,710 
Iron ote and concentrate c LLL c cll cllc e L2 2. 8,657 8,000 1,618 
ad: 
Mine output, metal content... --------------------------------- 472 r 60 1,087 
Metal, including Son 200 225 75 
DANG oe oy ⁰ͥ⁰yqm; ð yd mr yd y E 17,200 17,400 21,990 
Petroleum refinery products: 
Solne edwee mss thousand 42-gallon barrels. . 1,314 1,281 936 
Kerosine and jet fuel do.... 547 580 880 
Distillate fuel oil... 2... .. 2. 22222. 2 LLL LLL 2L LLL lll do.... 1,498 1,586 1,562 
Residual fuel oll.nXnXnnnnnnLnLnLnnsSs Lll l..- 9 1,544 1,759 „702 
Liquefied petroleum gass s 9 79 96 107 
JJJJJJVVCCCC VV... vKudddud ym ¼ʒ SOC nM 22, 800 10, 900 17,770 
Stone, sand and gravel, erushed and broken 
r ee te 2 E thousand tons 580 590 312 
% ³ĩ·—d ³ð ͥ⁰ ⁰⁰yd ⁵ y ee hates 2,084 2,040 NA 
Other (volcanic ash). ........ 2... 2-22 LLL LLL eee 42,000 45,000 44,180 
ten mine output, metal content 2 Sg E 
Zinc mine output, metal conte tk E 931 
HONDURAS 
Antimony mine output, metal content 260 113 943 
Cadmium mine output, metal content 128 153 187 
é w y ß 8 128,750 181,727 150, 549 
CPP ³⁰wmwàA ³⁰¹¹ ³o⁰¹. ³ 0 et a mr 8 troy ounces.. 6,1 6,223 ] 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF CENTRAL AMERICA 


895 


o 


Table 1.—Central American Areas: Production of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 » 
HONDURAS—Continued 
GYPSUM educa os é ũ Ff d Ou ue rM AAA 8 6,561 7,659 9,205 
Lead mine output, metal content 13,175 13,839 15,965 
Petroleum refinery producta: 
e taken WEE eid thousand 42-gallon barrels. . e 569 678 898 
h toto. a s xu dbE dics Nc weer b cane 0...- e 49 21 
Kerosine- uc ę ie eet r. dd lue 88 do e 97 182 230 
Distillate fuel oll do.... e 471 1,013 1,524 
Residual fuel ...d ees eS do- e 489 1,587 2,127 
J77föĩ— % ]½¼˙ꝶut ⁰ydt:: fygm E LEAL EI do- e 84 86 52 
Refinery fuel and losses do e 51 209 256 
C7 ⁵˙ꝛ¹ꝛmꝛm ²˙· r ⁰ ⁰¹A T dd do- 1,710 3, 726 5,135 
SS“... lcs cua cs 2,505 27,802 27,000 
Ael JJ RT nor oT TRS UNE EE thousand troy ounces.. 4,397 8,905 8,816 
ne 
Dimension stone, marblllgcacdacacaca. eee 1,410 NA 1,401 
Crushed and brokeenKnn nl 33 199,211 228,827 244, 374 
Zinc mine output, metal content 14,783 16,006 20,040 
NICARAGUA 
Cement- . ee LEE LLL E de 101,601 109,046 136,000 
Cop r mine output, metal content 11,517 4,158 3,361 
Gold mine output, metal content troy ounces.. 193,008 120,011 115,173 
Gypsum and anhydrite, crude____------------------------------------ 14,000 30,000 80,000 
Petroleum refinery products: | 
Gas0linG oos eoe DBLmEcos thousand 42-gallon barrels. . 880 660 927 
Kerosine and jet fuel do.... 219 228 258 
Distillate fuel olůlll „„ 9 741 673 933 
idual füel.oll. ³o·¹˙˙ ³ AA Dali 0 —— 682 614 922 
Liquefied petroleum gas. Duc 56 67 110 
%%%%%0cC000õõĩõꝛ y ³¹¹ ͥͥ⁰ͥ⁰ͥ⁰m ]³⁰ͤ y LL EA Ed NA NA e 10,000 
Silver, mine output troy ounces.. 415,847 247,148 216,838 


e Estimate. P Preliminary. t Revised. 
1 Does not reflect total country production. 


NA Not available. 


? Used in cement manufacture, except for 18 tons in 1970. 


Table 2.—British Honduras: 


Foreign trade of selected mineral commodities 


(Metric tons unless otherwise specified) 


Imports 1967 1968 1969 

Cement and fl ⅛ ⅛ kA AA DLE 9,797 19,482 NA 
Fertilizers, manufacture 2,067 4,682 NA 
Iron and steel, semimanufactures. .......... 2-2 222 2 L2 c ~~~ eee 1,906 2,914 NA 
Petroleum refinery produe ts thousand 42-gallon barrels. . r 308 420 373 
DAD MODERNE CHEN OES ORE Bede REM OE RETREAT DU KDE 732 684 NA 

r Revised. NA Not available. 

COSTA RICA 5 

Plans to produce bauxite and alumina  ciable gains in cement, diatomite, fertiliz- 

in Costa Rica progressed on schedule, and ers, and construction materials. Road 


the groundwork was laid for future con- 
struction of a plant and infrastructure. 
Entreprise de Recherches et d'Activités 
Pétroliéres (ERAP) continued petroleum 
exploratory work in the northern part of 
the country. The Government was consid- 
ering granting exploratory concessions 
along the Pacific coastal and offshore areas 
to Continental Oil Co. and Petrolera Cen- 
troamericana, S.A., among others. 


PRODUCTION 


Increased output was registered in nearly 
all mineral categories in 1970 with appre- 


building programs over the next few years 
should increase demand for ballast and 
other highway construction materials. 

Refinery input and output decreased be- 
cause of pipeline interruptions caused by 
floods. Refinery shutdowns resulted from 
time to time because of lack of storage fa- 
cilities at Limon. 


TRADE 


Mineral commodity exports from Costa 
Rica are small, the most important catego- 
ries being iron and steel semimanufactures 


5 Prepared by Burton E. Ashley. 
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and fertilizer materials. Exports of all min- 
eral commodities were generally down in 
1969 compared with 1968 levels. 

Chief imports were fertilizer materials, 
iron and steel products, and mineral fuels. 
Fertilizer and steel product imports rose 7 
percent and 21 percent, respectively, over 


Table 3.—Costa Rica: 
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1968 levels, but imports of petroleum 
products decreased 30 percent. Crude oil 
imports gained 12 percent over the preced- 
ing year. 

Tables 3 and 4 show details of Costa 
Rican foreign trade in minerals for 1968 
and 1969. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS | 
Aluminum, metal, including alloys, all forms 18 18 Mainly to Honduras. 
Iron and steel, metal, 1 alloys, all forms.. 10,818 9,601 Do. 
Lead metal, including alloys, all forms 9 14 All to Guatemala. 
Other metals, nonferrous, all forms, n. ess 80 92 West Germany 45; Nicaragua 30. 
NONMETALS 
Abrasives, naturallllkak2a.„ns 9 oe 
ASUGSUOE: 2 oie ß Ä 8 P" 24 All to Nicaragua. 
Cement 2 ics 220. m y y di eee e 178 272 Mainly to Nicaragua. 
Clays and products 209 135 Do. 
Diatomite and other infusorial earths. .......... 186 74 Panamá 40; Nicaragua 33. 
Fertilizer materials manufactured: 
Nitrogenounu s 21, 677 14,077 Mexico 5,040; Nicaragua 3, 664; 
El Salvador 8,471. 
Other, including mixed.................... 80,576 27,660 Panamá 10,483; El Salvador 
"r^t Mexico 5,040; Nicaragua 
Gy peli . m EE o Mm aE de dass 24 xi 
Eme. %%% ĩͤ ERR APIS ĩ ER 5 16 All to Panamá. 
Pigments, mineral, crude. ....................- 124 2 Honduras 1; Nicaragua 1. 
GCCGGͥ0wù ñjr˙ cU i ß e ade 7 22 All to Nicaragua. 
Stone, sand and gravel: 
Dimension stone. .......................- 195 40 Mainly to Panamá. 
Sand and gravel.......................... a 1 All to the United States. 
Other nonmetals, n. e. sss r 933 207 Mainly to Nicaragua. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products 
thousand 42-gallon barrels. . 212 114 


* Revised. 


irm 58; Panama Canal Zone 


Source: Ministerio de Industria y Comercio, Dirección General de Estadística y. Censos. Comercio Exterior 
de Costa Rica (Foreign Commerce of Costa Rica). San José, Costa Rica, 1968, 428 pp.; 1969, 520 pp. 


Table 4.—Costa Rica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum, metal including alloys, all forms. .... 1,146 1,264 Panami ri ; San Salvador 214; 
y ; 
Copper: 
Copper sulfattekkkk 20 29 United Kingdom 15; West 
Germany 14. 
Metal, including alloys, all forme 216 811 Japan 116; Mexico 82. 
Iron and steel: 
Klo] MEME 22 a 
Pig Eon. ferroalloys, and similar materials ou 15 Mainly from West Germany. 
Steel, primary form 15,687 18,074 Belgium-Luxembourg 13,037; 
est Germany 3,491. 
Semimanufactures........................ 55,476 67,344 Japan 29,061; United States 
18,408; West Germany 8,108. 
Lead, metal including alloys, all forms 138 117 West Germany 37; Denmark 20; 
United States 18. 
Nickel metal including alloys, all forma 5 5 West Germany 2; United 
Kingdom 1. 
Platinum group and silver including alloys: 
Platinum group. ß troy ounces.. 982 8,922 Mainly from United States. 
/Üö;êũé csc cusses dO dC e RE 0.... 18,551 8,295 Do. 
Tin metal including alloys, all forms. long tons Wer 5 17: United 
Zinc metal including alloys, all form 1,027 1,453 Japan 577; Mexico 372; Canada 
Other: . 
Ore and coneentrate of base metals, n. e. 558 224 Mainly from United States. 
Metals including alloys, all forms 2 24 Mainly from Panamá. 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS 
Abrasives, natural, n. e.s. 174 46 West Germany 20: United 
States 15. 
Asbes to 298 457 Mainly from Canada. 
Boron materials, oxide and ac ic 21 47 Wa Mer many 18; United 
tates 12. 
Hr cou ⁰˙ůàuͥ A icta rd. de 2,152 8,275 Japan 1,946; Mexico 688; West 
Germany 401. 
Clays and products (including refractory brick): 
)J ee oca ues oes 1,888 767 United States 396; United 
Kingdom 328. 
Fh ³o»¹wwmqꝶ 8,613 5,967 Mainly from Nicar : 
Diamond, industrial................... carats.. 125,000 90,000 Republic of South Africa 50,000; 
United States 40,000. 
Diatomite and other infusorial earths.. ......... 846 440 United States 238; Mexico 202. 
f seer ee ates DN 9 All from United States. 
Fertilizer materials, crude and manufactured: 
Nitrogenouu s 56,448 67,860 West Germany 15,768; Curacao 
and Aruba 12,816; Colombia 
10,089; Netherlands 4,365. 
Phospha tick 20, 295 17,894 Mainly from United States. 
atr p MD" y v ee 22,952 25,134 Do. 
Other, including mixed 19,824 16,612 Nether ands 7,016; United States 
,A41. 
Graphite, naturalllllllllMkbk„i ee 10 28 Japan 18; United States 5. 
Gypsum and plasters. __-_-..----------------- 6,489 5,408 Mainly from Nicaragua. 
II y ³ĩð 8 4 9 Mainly from France. 
Mica, all forme T (1) All from United States. 
Pigments, mineral, including processed iron oxides. 1 8 Mainly from United States. 
Precious and semiprecious stones, except diamond 
kilograms. . 111 87 Mainly from West Germany. 
Salt, including brine s 4,105 8,925 Mainly from Nicaragua. 
Sodium and potassium compounds, n.e.8.......... 283 1,236 Do. 
Stone, sand and gravel. ....................... 804 181 Italy 89; Guatemala 60; Mexico 20. 
Sulfur, elemental, all form 87 4T wo Germany 29; United 
a . 
T alc, steatite, soapstone, and pyrophyllite....... 267 257 Italy 158; United States 57. 
Other nonmetals, n.e. ss 15 4 West Germany 8; United States 1. 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon. 966 465 Colombia 364; Canada 45. 
Coal and coke, including briquets............... 258 176 bé permany 117; United 
tates 51. 
Gas, hydrocarbon, natural gas liquids 
thousand 42-gallon barrels. . 45 53 Mainly from Venezuela. 
Petroleum: 
Crude and partly refined do.... 2,039 2,281 Do. 
Refinery products: 
Gasoline. ....................- do.... 170 155 Mainly from Curacao and Aruba. 
Kerosine. ................-...- do.... 65 74 "Trinidad and Tobago 44; Curacao 
and Aruba 22. 
Distillate fuel oil............... do.... 208 183 Curacao and Aruba 120; 
Venezuela 47. 
Lubricants... ................- do.... 82 88 United States 88; Trinidad and 
and Tobago 30. 
Mineral jelly and wa do 14 16 Mainly from United States. 
Other, bitumen and other residues 8,967 7,558 Mainly from Venezuela. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals 846 526 Mainly from United States. 


1 Less than }4 unit. 


Source: Ministerio de Industria y Comercio, Dirección General de Estadística y Censos. Comercio Exterior 
de Costa Rica (Foreign Commerce of Costa Rica). San José, Costa Rica, 1968, 428 pp.; 1969 520 pp. 


COMMODITY REVIEW 


Metals.—Bauxite.—A contract was signed 
in April between the Government of Costa 
Rica and Alcoa of Costa Rica, Inc., which 
clears the way for Alcoa to commence its 
bauxite-alumina operation in that 
country.6 The bauxite mining operation 
will be located in southern Costa Rica 
near San Isidro de El General. It was ex- 
pected that Alcoa would build a $60 mil- 


lion alumina plant with capacity of 
440,000 tons per year. About 1.3 million 
tons of bauxite will be required annually. 
The 25-year contract calls for utilization of 
120 million tons of bauxite and is auto- 
matically renewable for an additional 15 
years if Alcoa has spent or invested at 
least $150 million during the first 25 years. 

The Costa Rican Government was to 
25. Metals Week. V. 41, No. 19, May 11, 1970, p. 
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spend $11 million for port facilities on the 
Pacific coast and a 30-mile highway from 
port to plant. Alcoa must complete the al- 
umina plant within 4 years of the time 
that the port and highway are completed. 

The possibility of an aluminum smelter 
was considered in that Alcoa agreed to sell 
55,000 tons of alumina annually to any 
smelter that might be built. 

In August, discovery of a lateritic baux- 
ite deposit was announced through the 
Ministry of Industries and Commerce.? 
The deposit, situated between Paraíso and 
Cervantes de Cartago, was estimated to 
have reserves of between 12 and 15 million 
tons of ore. Containing a high proportion 
of gibbsite, the grade was reported at 44 
percent total alumina with 30 percent re- 
coverable. This grade was said to be simi- 
lar to that found in the Alcoa concession. 

Copper.—Minas de Talamanca, S.A., was 
conducting mining and exploration opera- 
tions over an area of 28 square kilometers 
on the Inter-American highway about 20 
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kilometers north of San Isidro de El Gen- 
eral. Reserves were not estimated, but the 
deposit appears to be of vein type with 
chalcocite, malachite, and azurite. The av- 
erage grade of ore was not reported, but it 
was said that in some veins chalcocite of 
sufficient purity was found to allow direct 
bagging of the crushed ore, all of which 
had been shipped to Germany. Silver and 
gold were also reported associated with the 
ore. 

Nonmetals.—Fertilizer Materials—It was 
reported that Esso Chemical Co. arranged 
for the sale of its 97-percent interest in 
Fertica, S.A., to Guanos y Fertilizantes de 
Mexico, S.A., which is largely owned by 
the Mexican Government. 

Sulfur —Brameda Resources Ltd. contin- 
ued appraisal of the Gongora sulfur de- 
posit. Some 138,000 cubic yards of overbur- 
den had been stripped to expose the top 
of the sulfur-bearing horizon. Test drilling 
was in progress to further appraise the de- 


posit. 


EL SALVADOR * 


The mineral industry of E] Salvador was 
not of great importance to the economy, 
but planned projects under consideration 
could increase the share which minerals 
contribute. Under the terms of a commer- 
cial agreement signed between El Salvador 
and Korea, the two countries may (among 
other things) enter into a joint agreement 
to construct a cold-rolling mill for steel 
flat products in El Salvador. Previously 
abandoned gold properties were being 
reexamined for renewed operation. 


Early in 1970 the International Develop- 
ment Association (IDA) approved credit 
equivalent to $5.6 million for electric 
power generation development in El Salva- 
dor. The project will assure adequate 
power for the capital, San Salvador, and 
will strengthen the power grid to the in- 
dustrialized eastern part of the country. 


The Comisión Ejecutiva Hidroelectrica 
del Rio Lempa (CEL) was to be responsi- 
ble for execution of the project, which 
should be completed in 1973 at a total 
cost of $7 million. Future plans of CEL 
for power development may make use of 
geothermal resources which were being 
studied by the United Nations Develop- 
ment Programme. Preliminary reports indi- 


cated that there was potential for commer- 
cial power generation. 


In general El Salvador policy favors 
incoming foreign investment which does 
not compete with established enterprises— 
particularly those conducted by El Salva- 
dor nationals. As is common in many coun- 
tries, new investment is more welcome if a 
national is included in the firm. 


PRODUCTION 


El Salvador reported its first output of 
gold and silver since 1960. (See Commod- 
ity Review for details. Cement production 
increased 18 percent over that of 1969, and 
smaller gains were shown in manufactured 
fertilizer and salt output. The considerable 
rise in limestone production was a reflec- 
tion of gains made in cement output. Steel 
semimanufactures and petroleum refinery 
products registered losses compared with 
results in 1969. 


Table 1 details mineral production in El 


Salvador during 1968-70 inclusive. 


T Dóndoli, César. Localization de un Horizonte 
Lateritico Bauxitico en la Zona de Paraíso de 
Cartago. Ciudad Universitaria Rodrigo Facio, In- 
1970 1 enicos y Notas Geologicas, No. 36, June 

, pp. 
8 Prepared by Burton E. Ashley. 
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Table 5.—El Salvador: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Fertilizer materials, manufacture kk 


Iron and steel, metal 


J ³˙W0A. ⅛ Ä— d ͤs èð I x eee ee 
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1968 1969 
45,538 48, 525 
32,570 35,982 
19,404 14,461 
767 678 
9,124 9,860 


Source: Ministério de Economia, Anuario Estadistico, v. 1 Exportacion, 1969. 


Table 6.—El Salvador: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


TAES: 

Aluminum including alloys: 
Unwrought 
Semimsnufactures 2 8 


Copper: 

Copper sulfate 
Metal, including sieve: all forms. .......... 

Iron and steel: 
Ore and concentrate 
S //öGͤ»« ee eee idi mp aee 


Pig iron, ferroalloys, and similar materials 
Steel, primary form 
Semimanufacture ss 


Other 
Lead metal including alloys: 
Unwrought 


Semimanufacture s 


Nickel metal including alloys, all forms 
Silver metal including alloys....... troy ounces. . 
Tin metal including alloys: 
Unwtought. .................- long tons 
Semimanufactures. ................- do.... 


Zinc metal including alloys, all form 
Other: 
Ore and concentrate s 
Ash and residue containing 1 metals 
Base metals, including alloys, n. e.s 
NONMETALS 
Abrasives, natural: Pumice, emery, natural co- 


Clays and products (including all refractory brick): 
Crude clays, n.e.s.: 
Kaollh-..21 . ees 


Diatomite and other infusorial earths. |...... 
Feldspar and fluorspar.......................- 
See footnotes at end of table. 


1968 


841 
1,247 


6 
1,550 


132 
1,445 


159 
36,322 
29,995 


3 
49 
197 


3 
3, 890 


5 
19 


649 


to O ps 


(1) 
1,019 
7 
39,879 


746 


1969 


1,172 
888 


4 
922 
125 
219 


31,693 
85,950 


10 


Principal sources, 1969 


All from the United States. 
United States 456; France 126; 
West Germany 105; Belgium- 
Luxembourg 80, 


West Germany 2; United States 1. 
Mainly from the United States. 


United States 87; West Ger- 
many 

Guatemala. 144; West Germany 26; 
Norway 22. 

ees from Belgium-Luxem- 


our 
Japan 12.390 Belgium-Luxem- 
ourg 6,353; United States 4,408; 
Guatemala 3,133. 
Mainly from Guatemala. 


Mexico 72; West Germany 25; 
Guatemala 16. 

West Germany 72; United 
States 44 


All from West Germany. 
Mainly from the United States. 


Netherlands 2; United States 1. 

Mainly from the United 
Kingdom 

Japan 9626 Canada 249. 


Mainly from Guatemala. 
Mainly from West Germany. 


United States 3; West Germany 
1; Italy 1. 

Canada 660; Republic of South 
Africa 9 

United States 2; West 


Germany 2. 
eae 88,781; Honduras 


Guatemala 442; United States 
197; Netherlands 104. 

United States 45; Guatemala 21. 

United States 492; Guatemala 177; 
West Germany 16 5. 

United States 30, ,000; Costa Rica 


20,000. 
United States 296; Guatemala 
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Table 6.—El Salvador: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Fertilizer materials: 
/ ²˙ümmmà AAA 201 (1) All from West Germany. 
Manufactured: l 
Nitrogenous......................... 98,778 100,244 West Germany 81,278; United 
5 26, 164 ; Belgium-Luxem- 
o 
Phosphatic. —É T — 16,368 82,077 Mainly b on the United States. 
GF E E EE , 828 ,29 Do. 
Other, including mixed................ 87,0217 : United States 14 ,908; West 
Germany 13,297; Italy 8,685. 
Graphite, natural 1 2 West Germany 1; italy 
Gypsum and plasters. .......................- 8,165 8,758 PTT eg 2.210; Honduras 
IET T ——— aaa 1,561 1,669 Mainly from Guatemala. 
Mica, err. E SrRRM. 11 Guatemala 8; United States 3. 
ous and semiprecious stones, except diamond 
lograms.. 83 47 West Germany 23; France 14. 
Salt (excluding brine ) 157 121 Mainly from the United States. 
Sodium and potassium compounds, n. e. 2,288 3.237 Nicaragua 2! ,141; United 
Stone, sand and gravel 
imension stone «k 2,426 ,444 Mainly from Guatemala. 
Gravel and crushed rock 1,046 1,287 Netherlands 991; West 
Germany 189. 

Other ]³ĩ˙ V AAA aaa 2,496 8,986 Mainly from Guatemala. 
Sulfur, elemental, all form.. 8 8,256 Mainly from the United States. 
Talc, soapstone, and pyrophyllite..............- 142 100 United States 61; Italy 16; 

Panama C "Zone 12. 
G ͤÄ˙ T—ZV—.... . 425 332 Spain 290; Mexico 26. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 6,508 5,681 Venezuela 3,594; Netherlands 
Antilles 2,016. 
Coal and coke, including briquets............... 811 867 Mainly from West Germany. 
Natural al gas liquids........... 42-gallon barrels. . 2 28 Mainly from Venezuela. 
etr 
Crude and partly refined 
thousand 42-gallon barrels.. 8,490 2,195 All from Venezuela. 
Refinery pr ondas 
Gasoline do- 35 59 Netherlands Antilles 45; 
Guatemala 18. 
Keros ine do- 16 14 Netherlands Antilles 6; Venezuela 5. 
Gas oil, diesel oĩ— do.... 2 2 All from Netherlands Antilles. 
Lubricants..........-..-.----- do- 38 33 United States 16; Jamaica 9; 
Netherlands Antilles 6. 
Mineral jelly and wa do- 14 14 Mainly from the United States. 
ther, bitumen and other residues 
do- 1 1 Do. 
Mineral tar and other coal-, petroleum-, or gas- 
derived crude chemicals «««„ 282 145 United States 70; United 
Kingdom 57. 


1 Less than 14 unit. 


Source: Ministério de Economia. Anuario Estadistico, Comercio Exterior. V. I, 1968, 850 pp.; 1969, 443 pp. 


COMMODITY REVIEW 


Metals.—Gold and Silver.—Cía Minera 
San Cristobal, S.A. (MSC) is 100 percent 
owned by the Government-sponsored Insti- 
tuto Salvardorefio de Fomento Industrial 
(INSAFI). The property, comprising the 
MSC interests, was formerly called Miner- 
ales Montecristo. The old Montecristo 
mine, idle for some years, is located at El 
Divisadero, in the Department of Morazán. 

INSAFI reportedly leased MSC to Cana- 
dian Javelin, Ltd., over a 5-year term for 
$1 million. If ore value attains $70 per 
ton, Canadian Javelin has an option to 
buy the property, with further payments to 
MSC in the form of royalties. 


The mill was reportedly commissioned 
on March 15, 1970.9 No details of the min- 
ing plan or reserves were available. 


It was reported that the San Sebastian 
gold mine was being reopened by Cía 
Minera San Sebastian, a Nevada corpo- 
ration.10 A 100-ton-per-day mill was be- 
ing completed while development work 
was in progress. Underground mining was 
found to be necessary after a drilling pro- 
gram showed that open pit operation was 
not feasible. 


9 wona Mining. 1970.08 Survey Directory. V. 
6, No. 7, June 25, 1970, 150. 
10 Work cited in . 9. 
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GUATEMALA * 


Guatemala's small mineral industry has 
potential for considerable expansion, con- 
sidering the negotiations in progress for 
nickel production and reports of prospect- 
ing and prospects. 

Final negotiations were underway for de- 
velopment of a large nickel-producing 
complex near Lake Izabal by International 
Nickel Co. of Canada Ltd. and The Hanna 
Mining Co. Basic Resources International 
Ltd. reportedly 12 had spent about $5 mil- 
lion on prospecting its concessions of 3 
million acres. Monsanto Co. joined Basic 
on a joint venture basis on an oil-sulfur 
drilling prospect on the Las Tortugas 
structure in the Department of Alta Vera- 
paz. Monsanto paid $100,000 to Basic and 
agreed to drill five wells on about one- 
third of the concession. In return, Mon- 
santo would earn a 50-percent interest in 
the property when a 50-million-barrel re- 
serve of oil was developed. One of the 
wells drilled reportedly had a show of 
32.41 gravity oil at 60? F. 


An important contribution to the gen- 
eral knowledge of North American geology 
was published in the form of a geological 
map of the Republic of Guatemala.13 The 
map was published in four sheets at the 
scale of 1:500,000. The contour interval for 
the topographic base is 200 meters. The 
map contains information that has not 
been published elsewhere. Standard North 
American symbols were used, and the leg- 
end is in Spanish and English. 


PRODUCTION 


Production of nonmetallic construction 
materials generally declined from levels of 
the preceding year. Manufacture of cement 
recorded a 20-percent increase, but refinery 
output decreased about 12 percent. The 
largest increases in production of nonme- 
tals were recorded in quartz, 63 percent, 
and lime, 26 percent. Production of lead 
rose by 17-fold over the 1969 level. 


COMMODITY REVIEW 


Metals.—Copper.—Exploratory work on 
a copper property discovered in 1967 by 
Basic Resources International Ltd. pro- 
ceeded to the stage that reserves so far 
proved appear to justify commencement of 
milling and mining. In late 1970, it was 


reported 14 that Sumitomo Metal Mining 
Co., Ltd., and Basic had executed a letter 
of intent in regard to the Oxec copper 
prospect. According to the agreement, 
Sumitomo was to purchase all concentrates 
produced from the property for a period 
of 7 years. Sumitomo would also advance 
funds for the purchase of the equivalent 
of l year's design capacity of the concen- 
trator which was to be built. A 1,000-t 
per-day concentrator was originally consid- 
ered, but that figure could be revis 
upward with discovery of further reserves. 
The sum to be advanced by Sumitomo 
should be adequate to pay for commission- 
ing the mine and mill; Sumitomo would be 
repaid the amount of the advance during 
the first 5 years of operation. 

In March 1970 proven ore reserves were 
reported at 1.1 million tons averaging 2.62 
percent copper, and 215,078 tons of proba- 
ble ore averaging 2.13 percent copper. 

Nickel.—The International Nickel Co. and 
the Government of Guatemala continued 
discussions which could lead to investment 
of $250 million to develop the nickel prop- 
erty near Lake Izabal. Agreement had not 
been reached at yearend, but it was ex- 
pected that mutually satisfactory arrange- 
ments could be agreed upon in early 1971. 
It was expected that the Government of 
Guatemala would hold a share in the en- 
terprise; financing would have to be found 
outside the country. 


Exploraciones y Explotaciones Mineras 
Izabal S.A., the operating company in Gua- 
temala, is held by the International Nickel 
Co. of Canada, Ltd., and The Hanna Min- 
ing Co. in proportions of 80 percent and 
20 percent, respectively. When fully opera- 
tional, production was planned at a rate of 
60 million pounds of nickel annually. 

Zinc, Cadmium, Lead, and  Silver.— 
Minas de Oriente, S.A. (MINORSA), a 
subsidiary of Minnesota Mining and Man- 
ufacturing Co. shipped 15 500 tons of 


H Prepared by Burton E. Ashley. 
12 Journal of Commerce. V. 305, No. 22,230, 
July 10, 1970, p. 1. 

Bonis, Samuel, Otto Bohnenberger, and Ga- 
briel Dengo. Mapa Geológico de la Republica de 
Guatemala. Instituto Geográphico Nacional, Gua- 
temala, 1970. 

1 Engineering and Mining Journal. V. 171, No. 
11, November 1970, p. 354. 

15 Skillings’ Mining Review. V. 59, No. 47, 
Nov. 21, 1970, p. 4. 
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zinc-cadmium concentrates and 125 tons of 
lead-silver concentrates to Japan in late 
1970. 

The ore was mined during underground 
exploration at the Ballena and Montenegro 
mines and milled at the 35-ton-per-day 
pilot plant at La Canada. About 100 men 
were employed in the mining and concen- 
trating operations. Exploration continued 
at the mines. 

Nonmetals.—Cement.—Cementos Novella, 
S.A., planned to invest $10 million for a 
new cement plant in the Department of El 
Progreso. The new plant was to have a ca- 
pacity of 1,000 tons of cement daily. 

Fertilizers.—Construction continued on 
the plant of Fertilizantes del Istmo Cen- 
tro-Americana, S.A.; it cost $1.6 million 
and has a capacity of 60,000 tons per year 
of mixed fertilizers. Completion was ex- 
pected in late 1970 or early 1971. Guanos y 
Fertilizantes de Mexico, S.A., had a sub- 
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stantial interest in the plant. Raw mate- 
rials will probably come from Mexico, and 
about 60 percent of production will be 
exported to Mexico; the remainder of the 
output was to be distributed in Guatemala 
and other countries of the Central Ameri- 
can Common Market. 

It was reported that a broad-gauge spur 
line was being built from the Mexican 
border to the plant’s location at Tecün 
Umán, Municipio de Ayutla. 

Mineral Fuels.—Petroleum.—Texas Pe- 
troleum Co., a subsidiary of Texaco Inc., 
announced plans to increase the capacity 
of its refinery at Escuintla to 14,000 barrels 
pér day from the originally rated 8,500 
barrels. Lummus Co., which built the orig- 
inal refinery in 1964, was awarded the ex- 
pansion contract. 

Esso Standard Guatemala, S.A., was 
granted concession rights over 125,366 hec- 
tares offshore from the Pacific Coast. 


HONDURAS ** 


The mining industry in Honduras is not 
large, but increasing interest indicates po- 
tential for growth. Discoveries of iron ore 
and opal were reported in the Department 
of Lempira, but no details were available. 
New York and Honduras Rosario Mining 
Company (NYH) continued mining and 
development at its El Mochito mine; in 
addition, further exploration was being 
carried out near El Mochito on a base 
metal prospect. 


Cía. Minera Los Angeles, S.A., was sold 
to a group in the name of International 
Metals Ltd. of Hong Kong. Moramulca 
Mines, S.A., which began operations in 
1968, was in the process of liquidation by 
the shareholders. It was reported that the 
mine was unprofitable at an average ore 
grade of 0.24 ounce of gold and 4.5 ounces 
of silver per ton. 


Cía. Interamericana de Desarrollo de 
Honduras suspended its antimony mining 
activities in mid-1970 because of the de- 
cline in world prices. 


The joint United Nations-Government of 
Honduras mineral exploration project, 
which began in early 1970, was extended 
to June 1972. Eight foreign technicians 
were active in appraising the mineral po- 
tential of 10,800 square kilometers in west- 
ern Honduras adjacent to the Guatemalan 


border. As has been customary in such 
projects, the entire prospective area was 
declared a national mineral reserve; it was 
expected that the Government would so- 
licit bids from private companies to fur- 
ther examine any favorable prospects 
found. 

It was reported that $2.25 million was 
invested in petroleum exploration during 
1970. Fourteen exploration permits were 
awarded during the year, comprising 7 
million square hectares offshore and about 
800,000 square hectares onshore. 

No drilling was done in 1970, but there 
was considerable prospecting activity in 
progress. It was expected that some explo- 
ratory drilling would start by 1972 in 
order to meet conditions under which 
some exploration permits were granted. 


The new Honduran Mining Code was 
published in the Official Gazette on August 
13, 1970. The text of the law is divided 
into 15 Titles, containing a total of 153 
Articles. The law was designed to encour- 
age new investment in mining by require- 
ing a more rapid relinquishment of prop- 
erties that are not under active 
development. 


Of interest to producers was the 4-per- 
cent production tax put on the value of 


18 Prepared by Burton E. Ashley. 
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gold and silver and the 2-percent tax on 
other metals and nonmetals. 


Article 147, under Title XIV, states that 
within 5 years of the date on which the 
law becomes valid, the Secretariat of Nat- 
ural Resources, the Central Bank of Hon- 
duras, and the investing companies must 
install smelting plants so that the ore 
which was customarily exported as concen- 
trates shall be processed in Honduras. 


PRODUCTION 


Mine production of base metals in 1970 
increased satisfactorily over 1969 levels 
with gains of 15 percent and 25 percent in 
lead and zinc, respectively. Production of 
precious metals, however, decreased with a 
46-percent drop in gold output and a 2- 
percent drop in silver. Cadmium produc- 
tion increased 22 percent. Nonmetallic con- 
struction material is also produced in 
Honduras, but quantities in some catego- 
ries are not regularly reported. In 1970 
clay, sand and gravel production amounted 
to 1,435, 35,087, and 52,238 cubic meters, 
respectively. 

During its second full year of operation 
Refinería Texaco de Honduras, S.A. re- 
corded increased levels of product output 
over those of the preceding year. Total 
output of products gained 39 percent, and 
refinery throughput increasd 38 percent. 


TRADE 


Chief Honduran mineral exports by 
value and volume consisted of base and 
precious metals contained in concentrates. 
Exports of nonmetallic minerals and min- 
eral fuels were insignificant. Exports of 
metal-containing ores were nearly all con- 
signed to the United States. Minor export 
trade of nonmetallic minerals and mineral 
fuels was directed to neighboring countries. 
Chief imports were of iron and steel 
shapes, fertilizer materials, and mineral 
fuels. Iron and steel came in nearly equal 
quantities from Belgium-Luxembourg, 
West Germany, and the United States. 
West Germany provided over one-third of 
the fertilizer materials, with the Nether- 
lands and Mexico supplying the remainder. 
Venezuela supplied most of the crude oil 
imports, and minor quantities of products 
came from neighboring countries. 
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Tables 7 and 8 detail the foreign min- 
eral trade of Honduras for 1968 and 1969. 


COMMODITY REVIEW 


Metals.—Gold, Silver, Lead, Zinc, and 
Cadmium.—NYH reported lower financial 
gains at its E] Mochito mine as a result of 
general world economic conditions. Expan- 
sion of the mine proceeded on schedule 
with increase of reserves and higher ton- 
nage milled. Grade of ore delivered to the 
mill increased for lead and zinc content 
but decreased for silver and gold. 


Total ore reserves (assured and proba- 
ble) increased 16 percent to 2.1 million 
tons. Average grade of the reserves was re- 
ported as follows: gold, 0.008 ounce per 
ton; silver, 12.3 ounces per ton; lead, 9.23 
percent; and zinc, 9.73 percent. 


There were 268,095 tons of ore mined 
and 270,025 tons milled. Average grade of 
ore per ton, delivered to the mill, was re- 
ported at 7.7 percent lead and 8.3 percent 
zinc; gold and silver content was 0.016 and 
14.5 ounces per ton, respectively. 


Content of mill concentrates for the year 
was as follows: silver, 3.6 million ounces; 
gold, 3,333 ounces; lead, 16,568 tons; zinc, 
20,474 tons; and cadmium, 385,863 pounds. 


Average number of employees increased 
to 1,207 compared with 1,110 for the pre- 
ceding year. 


Iron and Steel—Trefiladora Centroamer- 
icana, S.A. de C.V. (TREFICA), temporar- 
ily located in Tegucigalpa, began 
producing barbed wire in later 1970. The 
principal stockholder, and technical part- 
ner, is the Bekaert Group of Belgium, 
with a share interest of 55 percent; the 
National Development Bank of Honduras 
holds 14 percent of the shares and Hondu- 
ran nationals hold the remaining interest. 
Bekaert has been the traditional supplier 
of barbed wire to Honduras, and its trade- 
mark, "Motto", has become synonymous 
with "barbed wire" there. 


The plant uses imported wire and pro- 
duces 60,000 rolls per 8-hour shift an- 
nually. Each roll contains 400 varas, at 
about 33 inches to the vara (1,100 feet). 
The plant began working with two shifts 
per day in order to supply the Honduran 
demand alone. A roll of the finished wire 
retailed for $8.25. 
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The initial phase of the investment cost will be able to manufacture the basic wire, 
$250,000, and the second phase, to be com- thus doing away with the need for im- 
pleted in 1972, will cost an additional ports. 
$750,000. The completed plant will be lo- The plant employs 17 Honduran nation- 
cated at San Lorenzo and, at that time, als and one Belgian manager. 


Table 7.—Honduras: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Antimony, ore and concentrate. 188 55 Unitas 5 United 
in 
aom um; ore and concentrte.................- 113 162 Allto United States. 
Copper, ore and concentrate = 11 Do. 
worked or unworked. ........ y ounces. 6,005 7,221 NA. 
Tron and steel, metal and alloys, all 55 uei 859 1,178 El Salvador 850; Nicaragua 207. 
ed ore and concentrate 12 ,826 12,771 All to United States 
ver: 
Ore and concentrate. .thousand troy ounces. 8,865 8,191 Do. 
$i Metal, including alloys..............- do.... 851 504 Do. 
ne: 
Ore and concentrate 9,719 16,289 Do. 
Metal, including alloys.................... 5 Ze 
Ash and residue, containing nonferrous 
IDél8lB. o d ĩðͤ cee ccc aa 161 186 uiv. Germany 57; Netherlands 
Metals, including alloys, all forms. ......... zd 224 Mainly to United States. 
NONMETALS 
G můmůunͤmu EON 28,281 14,815 El Salvador 10,227; British 
Honduras 3,9 
Clays and products 58 51 Mainly to El Salvador. 
Fertilizer materials, crude..................... 
lae ECONOMIE 980 1,498 Do. 
Line PTS DAC . ODER EMEN 52 10 All to El Salvador. 
Sn MADE MOMPON RUNE c op 6,613 4,652 Mainly to Nicaragua. 
ne: 
Dimension stone. .......................- 36 65 Nicaragua 35; El Salvador 80. 
Other ton nrõ k 71 129 El Salvador 71: Nicaragua 56. 
Other nonmetals n. e. 177 ne 
MINERAL FUELS AND RELATED MATERIALS 
Gas, hydrocarbon, natural and artificial ET 8 Allto Nicaragua. 
Petroleum ne products: 
Gasoline thousand 42-gallon barrels. . 144 298 Mainly to Dominican Republic. 
Distillate fuel oil. .................- do- 606 324 Panama Canal Zone 216; 
Dominican Republic 49. 
Residual fuel oil...................- do a 1,284 Panama Canal Zone 884; 
Panamá 304. 
Lubrican tte 42-gallon barrels. . 17 592 Jamaica 185; Costa Rica 113; 


El Salvador 106; Guatemala 85. 


NA Not available. 


Source: Secretaría de Economía y Hacienda. uen General de Estadística y Censos. Comercio Exterior 
de Honduras (Foreign Commerce of Honduras). V. 1, 1968, 135 pp.; 1969, 164 pp. 
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Table 8.— Honduras: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum, metal including alloys, all forms 392 509 United States 151; El Salvador 99; 
z West Germany 83. 
opper: 

Copper sulfate. ___......--._----.-----_--- 108 149 Mainly from United States. 

Metal, r including alloys, all forme 66 107 
Iron and steel including alloys, all forms 29,855 85,186 Bel ium Luxembourg 8,691; 

8555 Hd 8,689; United 

Lead metal including alloy s 50 52 ir States 28; Mexico 21. 
Nickel metal including alloys FFF 1) ec 
Silver metal including alloys. ..... troy ounces.. 6,044 1,511 Mainly from United States. 
Tin metal including alloys a all lora. lone tons.. 10 10 Do. 
ouem metal including alloy 49 53 Do. 

Ore and concentrate (1) 9 Mainly from Guatemala. 

i and residue, containing nonferrous 

OTHO tensa em a 88 1 All from United States. 
Metals, including alloys, all forms. ......... 8 10 Mainly from United States. 


Clays and products (including all refractory brick): 
Crude kaolin and other clay earthas 
Products, including € brick. ........ 


Stone, sand and gravel: 
Dimension stone, crude and partly worked 
Sand, quartz, and other rock............... 


Sulfur, elemental, all form 
Tale and steatitee LLL ..-- 
Other n. ese 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural.............................. 
Coal and coke, including briquets............... 


Gas, hydrocarbons, natural and artificial... ..... 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 
Refinery products: 


Gasoline do- 
Kerosine and jet fuel do 
Gas oil, diesel oil. .............. do.... 
Residual fuel oil. do.... 
Lubricants... ................- do.... 
Othlee do 


Mineral tar and other coal-, petroleum-, or gas-de- 
rived crude chemicals. ...................... 


1 Less than 14 unit. 


27 Mainly from United States. 


1,885 285 Mainly from Canada. 
9.190 4,499 El Salvador 2,898; West 


Germany 491 


810 427 Mainly from United States. 
2,010 1,562 Uni States 538; Nicaragua 


511; El Salvador 273. 


201 509 Nicar 284; United States 190. 
87,696 85,260 West Germany 12,701; Nether- 


lands 9,594; Mexico 8,196. 


28 81 United States 17; West Ger- 
many 10. 
489 822 Mainly from West Germany. 
1,312 553 Mainly from El Salvador. 


2 ,335 1,088 United States 569; West Ger- 


many 167; France 154 


807 478 Mainly from Guatemala. 
141 150 Austria 40; oes 
40; West German 
448 682 Mainly from West ermany. 
72 59 Italy 26; United States 19. 
8 2 Mainly from West Germany. 
a 1 All from United States. 
208 347 United States 245; West 
Germany 101. 
2,111 486 Mainly from El Salvador. 


2,179 3,495 Mainly from Venezuela. 


498 271 El Salvador 161; Netherlands 
Antilles 88. 

140 55 Mainly from El Salvador. 

792 489 Netherlands Antilles 221; El 


Salvador 167. 
aS 4 Mainly from El Salvador. 


48 51 United States 30; Netherlands 
Antilles 10. 
6 42 Netherlands Antilles 22; 


Netherlands 8. 


4,758 5,966 Mainly from United States. 


Source: Secretaria de Economia y Hacienda, Direcci6n General de Estadistica y Censos. Comercio Exterior 
de Honduras (Foreign Commerce of Honduras). V. 2, 1968, 185 pp.; 1969, 280 pp. 


NICARAGUA! 


The minerals industry of Nicaragua is 
not of great importance to that country's 
economy and does not figure in listed key 
economic indicators. Expansion of copper 


mining, development of a base metals 
property, new salt production, and added 
capacity in petroleum refining and petro- 


I Prepared by Burton E. Ashley. 
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chemicals should provide a welcome addi- 
tion to the mineral industry. Exploration 
for petroleum was underway, and a number 
of companies were active in drilling and 
geophysical work. 

Nicaragua's long range power needs may 
be supplied from geothermal sources. A 
$500,000 survey financed by the US. 
Agency for International Development has 
as its purpose the locating of subsurface 
reservoirs of steam or hot water. Texas In- 
struments Inc. was carrying out the 
survey contract in the western part of the 
country. Initial efforts were to be concen- 
trated in the San Jacinto—Tisate area 
where manifestations of subsurface geother- 
mal activity are evident in surface hot 
spring emanations. It was expected that 
the survey would require about 14 months 
to complete. 

The organic law of the National Nuclear 
Energy Institute was officially published as 
Decree 36-70 on June 22, 1970. The decree 
created the Instituto Nacional de Energia 
Nuclear (INEN) as a state entity responsi- 
ble to the President through the Minister 
of Economy. INEN was to be responsible 
for all technical and functional aspects of 
the national interest in nuclear energy. 
Regulations implementing the organic law 
were to be published later. 


PRODUCTION 


Output of copper, gold, and silver de- 
clined in 1970 from the 1969 results and 


Table 9.—Nicaragua: 
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was down substantially from 1968 levels. 
Cement production increased by nearly 25 
percent, and product segments of petro- 
leum refining showed definite advances. 
Table 1 lists the mineral production of 
Nicaragua for the years 1968 through 1970. 


TRADE 


Exports of mineral commodities in 1970 
were valued at $315,323. Of that amount, 
93 percent of the value was provided by 
exports of copper, gold and silver in var- 
ious forms. Copper ore and its concentrates 
were mainly consigned to West Germany 
and the gold and silver shipments went to 
the United States and Mexico. Minor 
amounts of nonmetallic construction mate- 
rial were traded to neighboring countries. 


Total value of imported mineral com- 
modities amounted to $28.2 million, with 
mineral fuels, iron and steel, and fertilizer 
materials accounting for 88 percent of the 
expenditure. The remaining imports were 
largely of metals, with minor values pro- 
vided by nonmetals. 


All of the imported crude oil came from 
Venezuela, and the oil products were 
mostly supplied by the United States and 
the Netherlands Antilles. 


Tables 9 and 10 detail foreign trade in 


minerals for Nicaragua during 1968 and 
1969. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Copper, ore and concentrate 
Gold unworked or partly worked.................... 


Iron and steel: 


Silver including alloy 
Other including alloys, all form 


“CCC ²⁰˙AàAAIQAA ³ ³ A -A . s o ese 
Clays and products, erulle- 


Stone, sand and gravel............................- 


Other minerals 


MINERAL FUELS AND RELATED MATERIALS 


Gas, hydrocarbon, natural gas liquids 


Petroleum products 


1968 1969 
171 E CS NIETO NIRE 735 55 
JJ)7ͥͤͥ ENSE T 26,566 19,237 
3 troy ounces.. 1387, 734 107, 678 
Sie Gace ee are Ó T NA 84 
2322öͤĩð́§1́49ùiſ „„.. ONY E NA 10 
JJ. 8 NA 8,726 
PF troy ounces.. 159,698 168,052 
pe oN Oe ie Ree ũ 8 625 
JJ cee eee et ee NA 181 
JJ 8 NA 
7V%VdCdſͥͤͥͤͥͤ L886 6,298 
C ͥͤ ã ĩiT.0 TL NA (5) 
ß 3, 205 3,3 
JJ 88 NA 11,594 
%%% 8 NA 330 
ORE ORIS DUE tee a IRE NA 448 
3 42-gallon barrels.. NA 8 


NA Not available. 
1 Less than 4 unit. 


Source: Republica de Nicar 


. Memoria de la Recaudación General de Aduanas and Memoria de la 


agua 
Dirección General de Aduanas. 1968, 286 pp; 1969, 262 pp. 
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Table 10.—Nicaragua: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum including alloys, all form —U•U ꝛw 735 852 
Copper 
e, ß , e een erate 13 
Metal, . alloys, er Weed Sees 120 68 
Iron and s 
jr ——————ÁÓÁÁ———XM———— € 1 1 
Pig iron, ferroalloys, and similar materials „„ 51 101 
Steel, primary formmzmeů ꝛꝓrm t : ¶nkᷣ n +--+ 7 5,325 
Semimanufacturenwm—ꝛnnꝛnꝛnn—ꝛr cce ecce cec ee eee 46,626 48,251 
Lead metal including alloy 18 181 
Silver including alloyj s troy ounces. . 6,945 5,081 
Tin metal including a alloys, all form n long tons 21 24 
Zinc metal including alloys, all forms___........._..------__-------------------- 898 1,185 
Other metals including alloyGůeůuwᷣwꝛw—„dLü „ 28 12 
NONMETALS 
Ne, y ß . . eeu UR MIR 32 4 
CJ7000 Ä ũ ²]⁰¹.¹Aw5q eh ˙⁰· ER ccu dy d LE EE 170 154 
Cement... d d km ddddſdqd ß E EE 1,907 2, 907 
Clays and products (including all refractory brick) 
//öĩÜͤÜk ⁵r N] g CACERES d HERPES 4,533 4,180 
F sy ee ne teen EE E ⁰0mdd mmh ate EE EE 1,801 866 
Fertilizer materials 
WNitroven ous. -22 6.62603 oe ðöA ³ dd Qu Sen eee sk de 44,824 12,195 
Phosphate... 2 4 eee ae So ewe d 14,670 8,669 
Potassio 52. t tueri ute ee eee DS d E DE 2,419 16,893 
c IO pU ONDE RN 10,865 1,478 
C ³˙ÜÜw⁰ͥäſſſͥĩ ⁵⁰ͤͥͤo eee athe cA ELO wau icm EE SEE. 8 
ip. c2. ecc ccce e fons eu ðx ß E Ci A e INE EE 425 1,472 
Mica, dd ðoð-Q .d mess md 7 
Salt (excluding , m 8 16,832 25,431 
Sodium and potassium compounds, n. e.. NA 818 
Stone, sand and graveeullllnůüñüdꝛddn «kk «4 650 855 
!Ü¹·wmj c te ep cede dd yd y otc fL 145 110 
G ooreen eea ³ꝛoꝛ³ . ˙·. eee DL / ide ie du 8,550 1,698 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural_____......-_-__-------.---.---------------------- 22 ae 
Coal, all grades, including briquet eee e 11 8 
Coke and semicockkeue̊u4iturnrnrreeeeõ4ç!ůçẽͥẽIv 107 187 
Gas, hydrocarbon, natural gas liquids.___.....-..-.__-------------------------- 861 1,232 
Petroleum: 
Crude and partly feinen PENETRE Net ee eee RR thousand 42-gallon barrels. . 2,963 2,859 
Refinery products 
Gasoline. cL td oe de oe mm UE LLL cu do 199 224 
FCB ]ĩ˙² cese ccs md y O. 14 TO 
Distillate ee! — 146 209 
Lubricanté. c Soe nocoocizcccew gueule ea E LEE ccc 52 40 
5 jelly and WlX.--. ² ↄ /d a cce 99 9 11 
% ⁵ 8 0 —— 33 37 
Mineral tar and other coal-, petroleum-, or gas-derived crude chemicals 8,670 5,433 


NA Not available. 


Source: Republica de Nicar 
Dirección General de Aduanas. 


COMMODITY REVIEW 


Metals.—Copper.—La Luz Mines Ltd. 
controlled by Falconbridge Nickel Mines 
Ltd., encountered delays in its expansion 
program at the Rosita copper mine opera- 
tion. At midyear mining and milling re- 
sults were up to expectations, and a 48- 
percent processing gain was made over the 
previous year. Quantity of metal in concen- 
trates declined considerably from 1969 
because lower grade and more refractory 
ores were treated. As a result, gross value 
of metals recovered declined by 36 percent. 


a. Memoria de la Recaudación General de Aduanas and Memoria de la 
968, 286 pp.; 1969, 262 pp. 


The following tabulation details results for 
1969 and 1970 (fiscal years ending Sep- 
tember 30). 


1969 1970 

Tons of ore mined and 

milled. ............... 294,791 435,223 
Short tons of contained 

e 4,861 3,339 
Ounces of contained gold. . 14,835 7,108 
Ounces of contained sil- 

i NNUS 82,533 71,631 
Gross value of metals - $7, 213, 969 $4,609,319 


Operating costs per ton milled declined 
from $6.96 in 1969 to $5.59 in 1970. 

Proven and probable ore reserves in 1970 
were reported at nearly 2.0 million tons 
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containing 0.87 percent copper and 0.006 
ounce of gold per ton. In 1969 proven and 
probable ore reserves were calculated at 1.5 
million tons containing 1.21 percent copper 
and 0.016 ounce of gold. 

Additional possible reserves in 1970 
amounted to 4.6 million tons containing 
0.86 percent copper and 0.002 ounce of 
gold per ton; possible ore reserves in 1969 
were reported at 3.5 million tons contain- 
ing 1.12 percent copper and 0.002 ounce of 
gold per ton. 

The foregoing reserve figures are not di- 
rectly comparable because the 1969 figures 
were based on 0.5-percent copper cutoff 
grade, whereas the 1970 figures were based 
on a copper cutoff grade of 0.35 percent. 

Exploration drilling and prospecting 
programs were in progress at yearend. 

Empresa Minera de el Setentrion, in 
which Noranda Mines Ltd. has a 61-per- 
cent interest, treated 114,000 tons of ore 
averaging 0.62 ounce of gold per ton. 
Proven reserves were increased to 205,000 
tons averaging 0.54 ounce of gold per ton. 
A drainage level at a depth of 700 feet 
was completed; as a result, the hot water 
level was lowered enough to allow work on 
the 600-foot level in the Panteon vein. 
Work was underway to establish drainage 
on the 900-foot level. 

Neptune Gold Mining Co. continued 
work at its lead-zinc operation at the Ve- 
subio mine, near Bonanza. The shaft was 
sunk to 715 feet; stations were opened on 
the 1040- and 750-foot levels, and pump 
and crusher stations were excavated. Con- 
struction of the 500-ton-per-day mill was 
25 percent completed at yearend. 

Nonmetals.—Sait.—In May 1970 a solar 
salt works was opened by Salinas Nicara- 
guenses, S. A. (SANISA), near the mouth 
of the Tamarindo River, on the Pacific 
coast. Cost of the plant was $1.43 million, 
of which 80 percent is held by the Suce- 
sión Somoza and 20 percent by the Na- 
tional Development Institute. 

SANISA's first-stage operation was sched- 
uled to produce 20,000 tons of crude 
industrial salt annually. A second stage 
was planned to expand production capac- 
ity for export to the Central American 
Common Market. 

Output from first-stage operations was to 
supply the local Electroquimica Pennsalt, 
S.A., caustic soda-chlorine complex; hereto- 
fore, industrial salt had been imported 
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from Mexico at an annual foreign ex- 
change cost of about $400,000. 

Salt output in Nicaragua has been al- 
most entirely oriented to supplying the 
local market. Recovery methods were prim- 
itive, which resulted in a high-cost, low- 
quality product. In 1967 there were 51 salt 
recovery operations, of which 46 were solar 
works and five used the boiling method. 
Per capita consumption is slightly less 
than 12 kilograms annually; the high con- 
sumption, by central American standards, 
was attributed to the high consumption of 
meat among the population. 

Mineral Fuels.—Petroleum.—Esso Stand- 
ard Oil Co. built a new 12,500-barrel-per- 
day refinery near Managua. The old 
6,000-barrel-per-day plant was on standby 
for future use when needed. This gives 
Nicaragua effective refining capacity of 
18,500 barrels per day. The new plant pro- 
duces two grades of gasoline, in addition 
to kerosine, jet fuel, diesel fuel, residual 
fuel oil, and liquefied petroleum gas. 

Crude oil supply comes by means of a 
pipeline from Puerto Somoza, 58 kilome- 
ters distant on the Pacific coast. 

Shell Oil Co. was reported to have plans 
to drill two test wells offshore from La- 
guna de Perlas, in the same general area 
where a slight show of oil was found in 
1969. 

Occidental Petroleum Corp. spudded in 
a wildcat well about 100 miles off the east 
coast of Nicaragua. This was one step in 
the exploration program covering 7.5 mil- 
lion acres held offshore from Nicaragua, 
Honduras, and Jamaica. Signal Oil and 
Gas Co., Inc., is a partner in the program. 

Sunlite Oil Co. Ltd. took a 5-percent in- 
terest in about 2 million acres held by a 
group that was not named. This interest 
covered a wildcat test that was being 
drilled on the Rivas anticline in western 
Nicaragua. Sunlite also had an option to 
earn a 5-percent interest in a 250,000-acre 
concession held by the same group on the 
Atlantic coast. 

Petrochemicals.—In January 1970, Poli- 
meros Centroamericanos, S.A. (POLI. 
CASA) celebrated the inauguration of its 
polyvinyl chloride resin plant. The raw 
material, vinyl chloride monomer, was to 
be imported from the United States. Japa- 
nese interests held 45 percent of the stock 
with the remainder held by development 
institutions and local private investors. 
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POLICASA estimated that by 1974 an- 
nual output of resin will attain 10,000 tons 
for formulation into 12,500 tons of polyvi- 
nyl chloride compounds. The Company ex- 
pects that 20 percent of production will be 
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used domestically with the remaining 80 
percent absorbed by Central American 
Common Market countries. 

Japanese technicians were to assist the 
plant's production management. 


PANAMA 5 


Active exploration for copper and pros- 
pecting plans for oil could have considera- 
ble impact on the economy of Panamá if 
any measure of success results. 


Exploration was in progress for copper 
in western Panamá near the Costa Rican 
border. Other concessions in the same gen- 
eral area were held by major U.S. mining 
companies, and prospecting campaigns 
were expected. 

Mobil Exploration Panamá, Inc., negoti- 
ated leases in the Gulf of Panamá; the 
contract carried commitments for explora- 
tion and possible drilling. 


The second phase of the mineral survey 
which was being carried out jointly by the 
United Nations and the Panamá Govern- 
ment continued. The survey area was in a 
mineral belt in the Cordillera along the 
San Blas coast toward the Colombian bor- 
der. The area was thought to be similar in 
geology and mineralization to Cerro Peta- 
quilla, a  copper-molybdenum prospect 
found through United Nations- Panama 
joint efforts. At yearend, the Panamanian 
Government had not yet negotiated a con- 
tract with private interests for a commer- 
cial investigation of the Cerro Petaquilla 
area. 


The International Bank for Reconstruc- 
tion and Development (IBRD) announced 
a loan of $42 million for the development 
of the large Bayano hydroelectric project. 
The loan was made to the Instituto de 
Recursos Hidraulicos y  Electrificacion 
(IRHE) and guaranteed by the Govern- 
ment of Panamá. Total cost of the project 
was equivalent to $58.3 million; the IBRD 
loan was expected to cover the require- 
ments for foreign exchange. It was ex- 
pected that the additional power to be 
generated upon completion of the project 
would total 196 megawatts; this will in- 
clude generation by hydroelectric develop- 
ment, a steam unit, and small diesel capac- 
ity. With installation of this added 
capacity, IRHE will become the major 
electric power supplier in Panamá. 


The geology and paleontology of the 
Canal Zone and adjoining parts of Panamá 
were described.19 


COMMODITY REVIEW 


Metals.—Copper—Canadian Javelin Ltd. 
was actively prospecting in the Cerro Colo- 
rado concession over which it controlled 
copper and molybdenum rights. The con- 
cession, containing 74,976 hectares, was 
held by Pavonia, S.A. but Javelin an- 
nounced its intention to exercise its option 
to acquire all outstanding shares of 
Pavonia.20 

Prospecting included geochemical work, 
test pitting, trenching, and the drilling of 
six shallow exploratory holes. About 5 
miles of access trails along the contours of 
the mountainous prospect had been cut. 

No estimate could be made of the pros- 
pects commercial feasibility, but Javelin 
planned a considerable drilling program. 

The concession lies in the area of the 
San Felix and Colorado Rivers in the dis- 
tricts of Chiriqui Grande, and San Felix in 
the Provinces of Boca del Toro and Chiri- 


qui. 

The Gaceta Oficial of June 17, 1970, 
published exploration contracts pertaining 
to copper concessions granted to Kennecott 
Panamá, Inc., and Asarco Exploration Co. of 
Canada, Ltd. 


Kennecott had four separate concessions 
totaling more than 101,727 hectares lying 
in the Province of Boca del Toro. Asarco 
was granted three concessions totaling 
over 23,838 hectares lying in the Provinces 
of Boca del Toro and Chiriqui. 


Concession rights for both companies 
run for 6 years; in addition, in both cases 
the contracts contain a provision whereby, 
if a new mining law is promulgated, the 


18 Prepared by Burton E. Ashley. 

19 Woodring, W. P. Geology and Paleontology 
of Canal Zone and Adjoining Parts of Panamá. 
Description of Tertiary Mollusks (Gastropods: 
Eulimidae, Marginellidae to Helminthoglyptidae). 
U.S. Geol. Survey Prof. Paper 306-D, 1970, 452 


pp. 
2 The New York Times. Apr. 3, 1971, p. 40. 
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concessionnaires will have the option of ac- 
cepting the new code or of renouncing 
their rights. 

Iron Ore.—It was reported that Sumi- 
tomo Shoji21 planned to establish a joint 
venture with Panamanian interests to mine 
and export 1.6 million tons of iron sand to 
Japan over the period 1971-77. It was esti- 
mated that the iron sand reserve in the 
Balboa district on the Pacific coast was 
some 2.5 million tons averaging 62 to 63 
percent iron containing 7 percent titanium 
but no phosphorus, sulfur, or alumina. 
About 85 to 90 percent of the sand pro- 
duced was larger than 100 mesh. 

The Panamá Iron Sand Development Co. 
was to be established in Panamá with the 
capital of $100,000 shared equally by Sumi- 
tomo and Minera Chanu, S.A., a Panama- 
nian organization. 

Nonmetals.—Cement.—Cemento | Panamá 
was to invest $3.5 million to double its ce- 
ment capacity from 5 million to 10 million 
bags annually. 

Mineral Fuels.—A decree authorizing the 
award of petroleum exploration concessions 
to Mobil Exploration Panamá, Inc. was 
published in the Gaceta Oficial on October 
5, 1970. 

The exploration concession comprised 
two tracts in the Gulf of Panamá with a 
total of 499,518 hectares. The concession 
was a special contract which was negoti- 
ated outside the framework of the Mineral 
Resources Code. 

Exploration rights were for a period of 
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7 years, renewable twice for an additional 
2 years each time. With discovery of com- 
mercial quantities of petroleum or helium, 
an exploitation right will be granted over 
an area not larger than 200,000 hectares 
for a period of 25 years; a 5-year extension 
could be granted on the original terms, or 
a 10-year extension could be negotiated on 
terms to be determined at the end of the 
original 25-year period. 

If commercial exploitable deposits are 
discovered, Panamá is obligated to grant a 
transportation concession to the company, 
which will include the right to build and 
operate a pipeline across the Isthmus to 
the Atlantic coast to transport oil pro- 
duced by the Panamá Company. 

Panamá wil] receive a 12.5 percent roy- 
alty on production to be paid either in 
cash or oil, at the option of the state. The 
company must commence drilling its first 
well within 3 years, a second well before 
the end of 5 years, and a third well before 
the end of the seventh year. 

Annual rentals per hectare were also set 
in the contract, as well as the minimum 
amount per year that must be spent on 
exploration. The company wil] pay income 
tax according to rates set forth in Decree 
No. 33 of February 12, 1970. The rates will 
not be changed for the duration of the ex- 
ploration concession or during the first 25 
years of the exploitation concession. 


A Japan Metal Bulletin, No. 2545, May 21, 
1970, p 2. 
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Oil remained the center of attention in 
Ecuador during 1970 following discoveries 
in 1967 of oil in the country's largely 
unexplored eastern jungle region. Approxi- 
mately eight companies and consortiums 
involving 21 U.S. corporations and one 
British firm held concessions in the El Ori- 
ente region of Ecuador. Of these, the con- 
sortium of Cía. Texaco de Petróleos del 
Ecuador, C.A., and Gulf Ecuatoriana de 
Petróleos, S. A. (Texaco-Gulf), which 
struck oil on its first attempt in 1967, had 
completed a total of 11 successful wells out 
of 14 wildcat attempts for an exceptional 
record. In addition, Texaco had completed 
through 1970 about 35 development wells 
in its new fields with only one dry hole 
reported. Over 20 additional wells were 
slated for drilling in 1971. 

Another consortium, the World Ventures 
Group, composed of seven U.S. firms 
headed by Taylor and Associates, was also 
successful in the El Oriente region with 
completion of four of six wildcat holes in 
1969-70 drilling. A consortium headed by 
Anglo-Ecuadorian Oilfields Ltd., a subsidi- 
ary of the British Burmah Oil Co., and in- 
cluding Union Oil Co. of California and 
Superior Oil Co., was scheduled to begin 
drilling exploratory wells in the area in 
mid-1971. 

Through 1970 total investment in these 
new exploratory and development efforts 
totaled an estimated $100 million; it was 
planned that nearly as much would be ex- 


pended in 1971 alone. Exports of approxi- 
mately 1 million barrels per day of oil 
were expected to be available within 5 
years. Construction progressed on a 318- 
mile, 26-inch pipeline from Lago Agrio 
over the Andes Mountains to deliver Texa- 
co-Gulf’s production to the north Ecua- 
dorian seaport of Esmeraldas. Initial pipe- 
line capacity was planned for 250,000 
barrels per day. Pipeline completion was 
expected about mid-1972. 

Ada de Exploración Petrólera, S.A. (Ad- 
exco), a consortium of eight companies, 
drilled several additional wells in 1970 in 
the Gulf of Guayaquil. Several wells were 
completed by Minas y Petróleos del Equa- 
dor, S.A., in the Tiputini area of Ecuador; 
results were sufficient enough that three 
additional wells were planned for 1971. 

Anglo-Equadorian Oilfields with over 430 
producing wells in late 1970, reported a 
more than 13-percent drop in production 
to 990,000 barrels for the year. The firm 
imported 5.5 million barrels to supply its 
company operations in 1970. Imports of 6.5 
million barrels were planned for 1971 to 
maintain requirements. 

The Corporación Estatal Petrólera Ecua- 
toriana (C.E.P.E) was due to be estab- 
lished under terms of Decree No. 146, 
which was to be published in January 


1 Physical scientist, Division of Nonferrous 


Metals. 


3 scientist, Division of Nonmetallic Min- 
erals. 
3 Prepared by J. M. West. 
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1971. Assets of the new corporation were 
to include rights to areas currently open to 
exploration and development for oil and 
to areas thenceforth returned by concession 
holders; installations, pipelines, machinery, 
and other equipment that becomes the 
property of the Government upon the ex- 
piration of existing concessions; and 40 
percent of all government revenue result- 
ing from surface taxes and development 
levies. 
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Studies and investigations continued on 
copper-molybdenum deposits about 130 
miles southeast of Guayaquil, which have 
been discovered in the past several years 
through United Nations efforts. Japan’s 
Overseas Mineral Resources Development 
Corp. held a contract with the Ecuadorian 
Government for a 4-year study of the de- 
posit, including prospecting, test-drilling, 
and economic feasibility determination. 
The deposit reportedly averaged over 0.65- 
percent copper and was potentially large. 


Table 1.—~Other South American Areas: Production of mineral commodities 


Area, commodity, and unit of measure 1968 1969 1970 » 
ECUADOR ! 
Cadmium mine output, metal content kilograms. . 404 1,028 e 1,040 
Cement, hydraulic thousand metric tons. . 434 456 e 456 
S ĩ ²⅛ •—½j—I—I—I— 8 metric tons 71 NA NA 
GC ³˙mn.] ] dd m y E RE mE EE do- r 578 (2) e 500 
opper mine output, metal content. do- 557 538 e 550 
Gas, natural: 

Gross production._..........------------------ million cubic feet. . 5,837 5,849 10,176 

Marketed production do.... 500 5 5 


Gold mine output, metal eonten troy ounces.. 
Natural gas liquids: 
Natural gasoline. .......-..----------- thousand 42-gallon barrels. . 113 128 85 
Liquefied petroleum gases. ._--.-..-----.------------------ do.... 89 12 48 
% ³˙w¹äm ³ow-w---.- p" do 152 140 187 
Petroleum: 
Grude oll ³⁰ĩ˙Weii.. ³⁰ m... ⁰⁰y kd / dE. EQ do 1,815 1,567 1,447 
Refinery products: 
Il — ———————G do.... 2,1783 2,584 2,667 
Jot /ͤũ T⁵ ²))½.½. ada su MU e Ld ene EE do.... 401 435 612 
KeFOBIO- x ed EIE do.... 569 631 490 
Distillate fuel oil. ...--.-----..--------._-------------- do.... 1,489 1,527 1,842 
Residual fuel oil do.... 1,901 ,929 2,821 
Fl; ð ĩ 8 do 4 3 
i ß ene isla ua eee Mu do.... 39 28 60 
Refinery fuel and losses do.... 169 189 218 
% ³oð¹ww⁰w⁰ſ ⁵oÄê-;y dE do- 7,356 7,721 8,719 
Silver mine output, metal content.......................- troy ounces.. 136,204 ,163 e 80,000 
Sulfur, elemental from ore sss metric tons.. 1 ,895 e 5,000 
Zinc mine output, metal contennn . do.... 114 208 e 210 
FRENCH GUIANA ; 
hh ³·¹VAYĩAyA / ͤ wa HEeRO aide cuam EU do.... 10,000 1,200 NA 
Gold mine output, metal contenu troy ounces. . 5,099 8,590 e 8,600 
Sand and gravel and stone: 
Sand-... loo , ! rta ei eto thousand metric tons. . 104 102 NA 
Gravel and crushed stonenm”l. „„ do.... 708 258 NA 
GUYANA ! 
Aluminum: 
Bauxite, dry equivalent, gross weight. do.... 8,772 4,306 e 4,560 
AIQMING ooa ñ ũ; ZZZ tose eee do 270 808 e 805 
Diamond 
Gom t... ß ñ Ud Su EL sas thousand carats. . 28 121 24 
Industrial 0... cuu dlc De M EE do 38 r31 87 
dile TEMERE do.... 66 52 61 
Gold mine output, metal content troy ounces.. 4,088 2,102 4,433 
Manganese ore, gross weight__._.__....-.--.-----_--- ------ metric tons.. 180,760 = m 
PARAGUAY 
Cement, hydraulic thousand metric tons. . 24 37 63 
lays: 
n , ß MODE E metrie tons 180 450 600 
M/ ͥũ ²³˙¹¹·1 ee MEUS thousand metrie tons 395 430 450 
CCõ·ê˙ d ðym ELLE metric tons.. 13, 455 3, 500 6,000 
III... ote weet MOI 8 0 — 18,200 19,138 21,000 


See footnotes at end of table. 
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Table 1.—Other South American Areas: 


Area, commodity, and unit of measure 
PARAGUAY —Continued 


Petroleum refinery products: 


/ ² ˙· A esos thousand 42-gallon barrels. . 
, e ei eu E do.... 
Kerogin@ 2:66 . . NET EE e eee do.... 
Distillate fuel oil. ...................-...-.-.-- do 

ual fuel oĩili ) do- 
Cl coo e neat ies ⁰ E EE ed dE do.... 
Refinery fuel and losses do.... 
%%;ö;ê—W¹'. d € do- 
Pigments, natural mineral, oche rr metric tons 
ANG che ois ͥ ͥ S ͥ ⁰» !: v 8 thousand metric tons 
Stone 
Dimension do- 
Crushed and broken: 
Limestonenn!nn/nd do- 
%öÖðÜ 2 8 do 
Talc, soapstone, and pyrophyll ite metric tons.. 
SURINAM 
Aluminum: 
Bauxite, gross weight. thousand metric tons 
Alüumina...--das-oca eR RECcie ROSE He oa do 
Metal, primar do 
Clays, common © shes nnn else ea Ue metric tons. . 
Gold mine output, metal content troy ounces. . 
Sand and gravel: 
Sand: 
Common thousand metric tons. . 
Stone sand- oo hese ee ee iens do 
f . dud DEM NE do.... 
Stone crushed and broken do.... 
URUGUAY 
Aluminum, secondary. // metric tons 
Cement, hydraulic thousand metric tons 
Clays: 
PHP ca a dened enda se metric tons 
%%%%%C—öÜé/J ; msd ß eee etc 0 — 
Coke, gas house do- 
00% ͤõĩõͤ ͥͥ ice A uuu Etre do.... 
Gas manufacture million cubic feet. 
Gem stones, semiprecious: 
// ³˙Üſſſ ucc metric tons 
Amethyst do- 
Iron and steel: 
Iron ore (for cement production) do.... 
Steel, eruldlee ccc LLL LLL c LLL ee do.... 
Steel, semimanufactures_____......__.-__.-_-___ do.... 
F§ôÜ ũÜA¼ͥàbÄ½½½½½½½½½½ ĩͤ vv ĩͤv . 8 thousand metric tons. . 
Petroleum refinery products: 

ir REA thousand 42-gallon barrels. . 
/// conce mime emi um . Tis do.... 
Keorosine. ool oe Sete 8 do 
Distillate fuel oillDr,j777nnj;;jj 2L LLL. .-- do 
Residual fuel oll. do- 
Lubricant nnn do- 
%%%%%éöÜO? rr eid e cU s uL Ba do.... 
Refinery fuel and losses do.... 

C6UĩI» ³·wmwmꝛ utei K EUM oe do 
Sand and gravel: 
Sand: 
nn . deere s ee thousand metric tons. . 
ligi Seg a cle ⅛ ⁰ykyß y do.... 
)%0%ö%ZW::„W„„ 8 do- 
tone: 
Dimension do 
Crushed and broken: 
Alum schie metrie tons 
Dolom ite thousand metric tons 
Limestone nn do- 
AUT Car E A EEES T ... 88 metric tons 
Other (including ballast)................ thousand metric tons. . 
Sulfate, dd en ee ccu Ee EE metric tons 
Sulfur, elemental byproduct **....... 2.2 22 cL ccc c Ll ll2 ll do.... 
Talc, soapstone, and pyrophyllite (gravel )) do.... 


e Estimate. P Preliminary. r Revised. 


NA Not available. 


1968 


1969 


NA 
146,958 
16,295 
1,238 
918 


74 
NA 


11.951 


2, 298 
216 
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Production of mineral commodities—Continued 
1970 v 


! In addition to the commodities listed, a variety of crude construction materials (common clays, sand and 
gravel, and stone) undoubtedly is also produced, but production is not reported and available general informa- 


tion is inadequate to make reliable estimates of output levels. 


2 Less than 14 unit. 
3 Exports. 
* Recovered from refinery gases. 
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Table 2.—Ecuador: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Copper: 
Ore and 5 EP C CP E oes — 2,598 
Metal Craps ĩ˙”’1l̃Ü;ÜÜ³ ũÄMUTTTJdTdTVTBu ff LL E i M wee ri MEE 575 x 
Gold Conceniralós Cf «5.222622 / d.. 2 2t 
Iron and stoel oco ur xix reme eee ieee ee Se ete ek 46 61 


r Revised. 
1 Less than l$ unit. 


Table 3.—Ecuador: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1967 1968 
METALS 
Aluminum: 
Oxide (alumina) and hydroxid „„ 9 9 
Metal including alloys, all formq—a „ 985 1,154 
Arsenic, all forma: < econ ce ce enero ß uiu esc Seecatemues kilograms. . NA 4,118 
Copper includin alloys, all forms___...--------..-.-------.---------------- 648 708 
Gold including alloys, all forms. ............................... troy ounces. . 25, 808 69,418 
Iron yes sia 
JJGVVGVTFV CCC TTTGGGVGTGTGV dd ðͤ d ĩ . 8 34 76 
Pig iron, ferroalloys, and similar materials 148 48 
Steel, primary formmʒꝛaçp. t 11,384 16,526 
F M LEN PPM . ̃ ̃ꝗↄ P ̃ pp pp MONE 77,886 84,884 
“Oxide (lit mim rec et Pr HS HET cT ĩð v NC MEN 162 124 
Metal including alloys, all forms........................... Lll. L l.c .l l.l. 845 406 
Mere. ĩvr mA d eann E E 76-pound flasks.. NA 125 
Silver including alloy C’ Lu EE ME troy ounces.. 6,719 16,816 
Tin metal including a alloys, all forma long tons.. 81 12 
Titanium metal including alloys, all formm 2... eee 290 A 
Zinc metal including alloys, all formed 54 180 
NONMETALS 
3 ff ſ%)bl!l ß y NEN NA 24 
j ——————— Á—À ß — 622 900 
Barite h ³o˙ . ð y ĩ 24 10 
h ³ĩ”˙ / ͥ ] ] 6 ⁰ ⁰yy y 2,912 8,030 
§VU/!õõ ͥ ꝙßßßdß nnn. a 8 83 619 
Clays ane S producte (including all refractory brick): 
l E EEE E Ses dice eee eee E A hatte 132 461 
Kaolin CCNY) oto ß M ee A ch 25 40 
a cs M ð ſ ID a tM E MI EM 1,000 98 
Distomite and other infusorial eart ss 322 975 
Feldspar and fluorspar..---.--.-..--.------------------------------------- NA 
Fertilizer materials crude and manufactured: 
Nitrogenoüs. 222 oes ⁵ Ad 5,489 14,655 
FUT : A d ⁵⁵⁵ Le 9, 600 15,192 
qnc p MMONMNMC HT MOX" 6,615 6,71 
Other including mixed. ............................. LL Lll cllc lll ee 7,188 7,055 
GPapnites <5 soso ² ³ ⁰ . A ddddddddddddddddddfͥͤũ c beeen sie E NA 2 
G and plasters ooo ß . ee ee mU iu E uta. 85 81 
lodihe. 22 AA A e wees cele kilograms. . NA 904 
Mica all OTIS co ⁵ ⁰ ⁵ð ee y 8 22 12 
Salt (excluding br ines 88 56 
S. ³ð/ NA 6 
Sodium compound é döéUUn ü w && mw 4,142 5,559 
Sülfür np NP" k 8 142 
Talc, soapstone, and pyrophyllite. .......... „„ 287 204 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ................ LL Ll c LL LLL LLL 222.222.2.2 4,589 2,915 
C tutes Do eet eene ei t IE LL pa ae 671 677 
Coal including briquets, all grades.__.....__...._._..---____--.------------- 809 46 
Coke and semicoke. -__...-...-._--.--------- ee eee eee ee 818 278 
Gas, hydrocarbon, natural............ 22. 2.2 eee eee NA 167 
Petroleum: 
. ce tue sere ck € thousand 42-gallon barrels. . 5,798 2,143 
Refinery products: 
Gasoline eich eee sees eee au aed do 185 250 
Jet fuel ᷑ĩ7⅛m.ę.. ˙ꝶ:mmqqm . ↄ ¼ ff.... 8 do- 57 - 
Lubricant JJ ðZ ĩ Ra EA S AAE EREE do- 95 59 
7%! ͤĩõͤõͤĩõ˙—ÿ⅛jb « « d mn y ete a do 37 86 
Mineral tar and other coal, petroleum, or gas derived crude chemicals............. 345 911 


NA Not available. 
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FRENCH GUIANA * 


There are very few minerals being 
mined in French Guiana. The production 
of gold in 1970 was about the same as that 
produced in 1969. About 1,000 kilograms 
of columbite-tantalite were exported as a 
result of a program to locate and evaluate 
new deposits. Probably the most important 
development occurred when the Aluminum 


Company of America (Alcoa) agreed to 
join Péchiney Co. of France in a plan to 
mine bauxite in French Guiana and con- 
vert it to alumina at the Paranam plant 
of the Suriname Aluminum Co. (Suralco) 
in Surinam. The plan must have the ap- 
proval of the French Government. 


GUYANA 5 


Production of bauxite in 1970 increased 
slightly above that of 1969. Mining em- 
ployment, principally for  bauxite, in- 
creased every quarter and, during the last 
quarter, had exceeded that for the first 
quarter of 1968. 

During November, a strike over wages 
against the Demerara Bauxite Co. Ltd. 
(DEMBA) was averted through the inter- 
cession of the Prime Minister. Both the 
mine workers’ union and DEMBA agreed 
to submit the dispute to arbitration. 

The Government of Guyana announced 
in November that discussions would be 
held with DEMBA on the subject of gov- 
ernmental acquisition of a controlling in- 
terest in the bauxite and alumina opera- 
tions of the country Later the 
Government specified that it sought a ma- 
jority interest (at least 51 percent), man- 
agement control and repayment to be 


Table 4.—Guyana: 


made from future after-tax earnings on 
capital value computed for income-tax 
purposes. 

At yearend DEMBA had practically com- 
pleted the expansion of its MacKenzie alu- 
mina plant to 365,778 metric tons per year. 

Metal-grade bauxite deposits are requir- 
ing the stripping of increasing tonnages of 
overburden; this is a costly process. Future 
expansion probably will be in calcined- 
grade bauxite, which commands a higher 
price. | 

An exploration license covering 2,225 
square miles on the Continental Shelf was 
awarded to (Comoro Exploration Ltd. 
Seismic testing was planned for another 
1,000 square miles if the contract was 
awarded. 


4 Prepared by Robert A. Whitman. 
5 Prepared by Robert A. Whitman. 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Bauxite: 
Dried 4$ 2c ß eee ae CC tate oa POE 1,806,280 1,761,473 
%% Fe eed ee ͥ eee aAa a cee a Sues Sees 596 , 642 874,016 
Oxide (alumina)..................--.- ee M 248,151 300 , 868 
Copper õĩ :: yd dee tote 973 
Manganese ore and concentrate. _........._------.----.---.---------------- 99,159 29,282 
Platinum Group. usu so oo ee oe eee eee eee troy ounces... EN 
Other nonferrous ore and concentrate n.e.s___._________-_-__------__---------- oe 1,022 
NONMETALS 
Clays and products „„ - 2,791 
Diamond, all graden carats.. 70,'124 za 
Stone, sand and gravel: Gravel and crushed rock.---------------------------- 10 MT 
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Table 5.—Guyana: Imports of mineral commodities 
(Metric tons unless other specified) 


Commodity 1968 1969 
METALS 

Aluminum including alloys, all forms__...........-..----..---.-----.--.------ 363 892 
Copper including alloys, all forms -- „„„⸗ 57 60 
Iron and steel: Pig iron, crude steel and semimanufactur ess. 36,070 28,125 
Silver unworked and partly WOIKed.. oo 2-292095 medcaco2d pee ounces. . 5,889 ue 

NONMETALS 
ounce d 61,283 142,596 
Clays and products (including refractory Sek) NR ae a fc a es 2,407 NA 
Fertilizer materials crude and manufacturededeeii e 86,636 82,057 
[hr NIC "-——————— mt 5,451 NA 
Salt. s. s ome Lt unt cu Lk 8,298 8,219 
Sodium compounds n.e.s. hydroxide._.._......-...-.....-..------------.----- 21,919 38 , 689 
Stone; limestone 223.042 be ee a Se Se eto ee LLL ME 18 ,580 13 ,845 

MINERAL FUELS AND RELATED MATERIALS 

r ⁰ kd ⁰⁰ Eas ees 129 NA 
Petroleum refinery products: 

11 ³˙1 wr. ĩð K ĩ thousand 42-gallon barrels. . 352 380 
FEI ³ðVWöAü..ͥͥ ³ð2³8Au ³ ¾ 8 do 202 200 
Distillate fuel o' oli.......d / cus do- 516 773 
RN, d AE Ce do- 2,027 3,814 
Ff ewes eee ⁰ͤ⁰⁰⁰⁰⁰ ⁰ kr y aaa do- 
f11111111ôͤ i ͤ ͥꝗ⁰ ³⁰⁰yſſſſddſdddddddddddddd 8 do- 71 -- 
Others uc ulolceccuectemuetudu ecu Me E 8 do.... 29 

Mineral tar and other petroleum or gas derived crude chemic alas 210 NA 
NA Not available. 
PARAGUAY ° 


Mineral production in Paraguay contin- increase of 20 percent. The total value of 
ued to expand. New annual records were petroleum refinery products expanded from 
established for the production of most $9,635,000 in 1969 to $11,910,000 in 1970, 
commodities. The total value of nonmetal- an increase of 24 percent. 
lic minerals produced expanded from 


$6,974,000 in 1969 to $8,371,000 in 1970, an ô Prepared by Avery H. Reed. 


Table 6.—Paraguay: Imports of mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal, all form „„ 53 74 
Copper metal, NIE n. ao aig i QU NONO MERCI OMM 195 187 
Iron and steel, JC//ôô⁵³§³⁵Üd ] ]« .rlt eee ee w eee 86 28 , 142 19 , 483 
Lead metal, all forms pec TE ¶ T eat 64 71 
Tin metal, %%ö% v ̃ ß y eee long tons 30 16 
NONMETALS 
Crude minerals and manufactures.. ---------------------------------------- 6,147 4,257 
Cement 225450652 coe Sure d n eS cee Lc 8 8,551 4,917 
S8 uosocu ae ce eee Lud M LL e ELA cre tag 20,636 21 , 567 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaali“illlůlnn‚n‚‚‚‚◻◻◻ eee 4,958 1,425 
Solid including coal, lignite, and briquetsns s „ 52 
Petroleum: 
G%%%%%%Fö”ͤW!fWf7hht! nhllie eb ui ctu thousand 42-gallon barrels. . 1,184 1,110 
Refinery roducts: 
Gasoli code ⁰⁰zꝛ yd oe auae cuu cie do.... 58 85 
(o IM Tr —-—-———————HRMN do.... b 8 
Distillate fuel ooililè“nXn.n.n!nnnXnXnnXnXnnndd ee eee. do.... (2) 39 
Residual fuel oll do- 157 102 
MUU DIIGO CS cusa ³ “:.:... . E Le E do 28 34 


! In addition to the commodities listed individually, er ta reported the importation of precious stones 
and metals" totaling 18.3 tons in 1968 and 31.8 tons in 196 
2 Less than l4 unit. 


Source: Banco Central del Paraguay, Departamento de Estudios Económicos. Boletin Estadístico Mensual. 
No. 127, December 1968; No. 189, December 1969. 
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A survey of existing and proposed trans- 
portation facilities was planned. In a coun- 
try the size of California, there were only 
6,900 kilometers of roads, of which only 
720 kilometers were paved. 

Argentina was planning to build a $700 
million hydroelectric complex on the Par- 
ana River west of Encarnación. Paraguayan 
approval is required, even though Para- 
guay has neither the need for the power 
nor the resources to contribute to the 
project financially. 


Brazil was planning to build a $2 billion 
hydroelectric complex on the Parana River 
at Guairá Falls. Paraguayan approval also 
is required, even though Brazil has offered 
to finance the entire project. 


The Government-owned cement plant 
increased its capacity. The cement was 
used mainly at Asunción, but some was ex- 
ported to Argentina and Brazil. 


Prospecting for petroleum in western 
Chaco continued, but the results were neg- 
ative. 
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COMMODITY REVIEW 


Nonmetals.—New records were estab- 
lished for each of the following items: 

Cement.—Cement shipments expanded to 
63,000 metric tons, 70 percent above the 
1969 record. 

Clays.—Production of common clay in- 
creased to 450,000 tons, 5 percent above 
the 1969 record. 

Lime.—Lime production was 21,000 tons, 
10 percent above the 1969 record. 

Sand and Gravel.—Production of com- 
mon sand increased to 450,000 tons, 7 per- 
cent above the 1969 record. 

Stone.—Production of crushed stone in- 
creased to 1,640,000 tons, 9 percent above 
the 1969 record. Dimension stone produc- 
tion was 72,000 tons, 11 percent above the 
1969 record. 

Mineral Fuels.—Total refinery products 
increased to 1,439,000 barrels, 5 percent 
above 1969 and 5 percent above the 1968 
record. Every product except jet fuel and 
distillate fuel set individual annual rec- 
ords. Crude oil for the refinery is imported 
from Africa and barged up the river to 
Asunción. 


SURINAM * 


Shipments of bauxite declined about 7 
percent in 1970 compared with 1969, but 
shipments of alumina increased nearly 4 
percent. Shipments of metal were about 
the same as in 1969. The United States 
and Canada received 95 percent of the 
bauxite exported from Surinam. However, 
only 32 percent of the alumina and almost 
no metal went to the two North American 
countries. Apparently the reduction in 
shipments was due to a slowdown of cus- 
toms and dock workers rather than to any 
lack of production. Shipments of alumina 
to Eastern European countries dropped 
from 17 percent of the total in 1969 to 7 
percent of the total in 1970. 

Aluminum Company of America (Alcoa) 
has agreed to join with Péchiney Co. of 
France in a plan to mine bauxite in 
French Guiana and convert it to alumina 
in the plant of Alcoa’s subsidiary, Suri- 
name Aluminum Co. (Suralco), at Par- 
anam, Surinam. The plan, subject to the 
approval of the French Government, would 
require a 50-percent expansion of Suralco’s 
plant sufficient to produce up to 500,000 
tons of alumina from French Guianese ore. 

The Government heard proposals from a 


number of foreign aluminum producers to 
develop the bauxite deposits in the Bak- 
huys Mountains of western Surinam. In 
July, the Government and Reynolds Metals 
Co. signed a statement of intent covering 
two projects. One project calls for 50-50 
participation by Reynolds and a govern- 
ment development corporation in the ex- 
ploration and mining of bauxite in the 
Bakhuys Mountains, the production of alu- 
mina, and, if a power source is ultimately 
developed, the construction of reduction 
facilities. The Government corporation has 
the right of first refusal on the develop- 
ment by Surinam of new power sources. 
Reynolds will provide day-to-day manage- 
ment of the project; the Government will 
provide rail transportation to deliver baux- 
ite to an alumina plant that will be con- 
structed at Apoera, the dredging of the 
Courantyne River to enable barging of the 
alumina to the coast, and land for town- 
sites. The alumina plant will have an ini- 
tial capacity of at least 200,000 tons per 
year. The second project involves explora- 
tion and development work by Reynolds 
in the Coppename River area. The Gov- 
7 Prepared by Robert A. Whitman. 
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ernment has an option to participate in 
any alumina or reduction plants that are 
built in connection with this project. 
Production of other minerals is very lim- 
ited. There apparently is no longer any 
production of clay in commercial amounts. 


Reportedly, there were 1,137 troy ounces of shallow wells. 


Table 7.—Surinam: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum: 
GE ↄ h aa ee eee ee r 8,785,870 
Oxide (alumina) and hydroxide t kkkkkkkkk r 702,167 
Metal paeem alloys unwroughgnnſ!ddʒdhddddwſl „ r 43, 857 
nope including alloys unwrought..__....-.-__---------.------------------ 118 
Fe teh apa A AN ͥ⁰ ca ta ase ese eh Shae ne troy ounces... 93 
os and steel: 
Steel, primary ¶]]]))///dddͥͥ/ͥꝙd ß estes cu C 67 
Semimanufactures.._._---_-.------------- 224 8 
Lead unsre... 69 
NONMETALS 
Sand, clays, earth. occucancusucaneermeceomEISRePsOUSCRWWeeddecm esame 7,405 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
5 SED IAN Sona eee eee Ce Oe ERT YRC Tae Ee 42-gallon barrels.. 791 
OBING OEE ta c ³ AAA AA AA ⁊ v IG do 139 
Distillate rr z ee ene ale eee do.... 114 
Residual fuel . r ⁰ Mee Eecaadu O.. 7. 
Funn! w0„' /. 8 do- 548 
/)))VõÜ— ꝛð²wmä m ts y N O.. 35 
r Revised. 
Table 8.—Surinam: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 
METALS 
08 metal including alloy ſn nnn «44 275 
cop r metal including alloys..............-...---...- „ 129 
unworked or partly worked. .........-__-.---------------- troy ounces. 4,822 
Ten and stee 
Steel, primae ION i: ſ00hh0ſ f ³·w.. y r 4,094 
Semimanufacturmed ccu eet r 8,801 
Lead including alloys, semimanufacturee ss 80 
Magnesium including alloys..................-........-....-....-..2....2....-. 28 
FC!!! ĩ˙; wmv ³Gé6é1.x y tuc ine long tons 24 
C¶CCCͥ!! ee ⁵ ¶ Ar I eed c y 8 EM 
;öͤ;ͤẽ—g ⁵ V:: yd ⁰⁰ x 8 10 
N0ON METALS 
Abrasives, natural, crude. eme Lc LLL LLL LLL „„„„ 4 
|o e me 981 
Coment.. ne Se oo ec ði xd ceu yd Sees ue c LE 8 45,916 
Chalk: o Lo oa ea suu ß ELI E 271 
Clays and products 
Crude 1.6.8) ²˙² ä¼i)q!.!: pv UN UN NITE 28 
Products including refractory brick and cement. ......................... 2,565 
Diatomite and other infusorial eart!ngsgsgssss Ll Lll... 82 
Fertilizer materials: 
Ni nous JJ ͤ ĩ Ä ĩ ue ee 5,868 
FFF 22s os oe ce unu ete wee teu hates E LAE 190 
P 8 c E y ĩ D T 65 
Other including mixed. ......................... LLL Ll LLL LLL LLL l.l... 172 
PAM Cone oi en mici ͥͤͥ⁰ͥ⁰ͥũͤ⁰ õãdàdddàdddàddddddddſàyſùʒsk LEE uid dde 2,642 
J) ³ÄÄ et eee ee ee M y y ee eee 1,418 
Stone and gravel: 
Diemen gd se secs eeikedesels 55 
Gravel and crushed rock... ....------._.------------ eee eee 981,689 
MINERAL FUELS AND RELATED MATERIALS 
Coal includin es — Lgradee ! DURO ae ET eee ne ee 16,845 
9 refinery prod 
neee thousand 42-gallon barrels. . 188 
KOerüsl8.- ß ß y eL CE EE do.... 44 
Distillate fuel oil... 2. 2222222222222 Lc c.l LLL lll ll cll. ll. 0.... 595 
Residual fuel oil... ß . ß siad demi 0...- 2,241 
lll ⁵ðↄ / oe el hd hi sr 8 do 28 
Liquefied petroleum gas „„ do- 50 
Papaa and bitumen, natural 2............. 2 2l LLL ccc LLL c.l c.l. ae: oz 45 
)( A 8 0...- 
Mineral tar and other coal, petroleum, or gas derived crude chemicals. ........... 168 
r Revised. 


1 Includes some sand and other earth. 
2 May include some natural asphalt. 


gold production, and 288,000 metric tons 
of sand and gravel and crushed stone. 
There was little petroleum activity. Elf 
Surinam drilled and abandoned an onshore 
well west of Coronie. Shell was reported to 
be continuing some onshore drilling of 
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Table 9.—Bauxite, alumina, and aluminum shipments from Surinam 


(Metric tons) 
Company and destination 1968 1969 1970 
BAUXITE 
Suriname Aluminum Co.: 
United States and Canada 2,004,748 2,039, 225 2,103, 790 
Western Euro e 110, 575 125, 647 135,898 
ͤõÄÄð¹-d ² -m! yd eh, 22,961 12,631 18,947 
Total. 4 nos ccaldlassedeisut ua Rt IL oe E 2,188,284 2,177,603 2,258,630 
N.V. Billiton Mij.: 
Dittes... Diaries Dd uDz ess 1,056,775 1,010,396 1,038,294 
HC i 579, 502 487,610 111, 648 
estern Europeʒꝛ „6 9,408 A 4,788 
OUNCE EOD ſ ⁰⁰⁰ eS NR 1,901 2,848 80 
J1J»Budsfdddd ð- , A 1,647,586 1, 500, 354 1,154, 810 
Gd d OE 8,785,870 3,677, 857 3,413, 440 
ALUMINA 
Suriname Aluminum Co.: 
United States 886,207 314,732 217,253 
Western Europe 191,128 194,976 220,889 
Totalo esiste nde Ii Oe DAD St re ELLE E d 577,335 509, 708 438,092 
N. V. Billiton Mij.: 
United see ee oe ee Se 60,747 60,442 1 70,156 
Western Europ e 65, 667 146, 365 325, 881 
Eastern Euro e :: PN 144,231 59,884 
P1C%//ö%ͤ˙Ü; ⁵ ⅛ m ]ꝛ⅛ͤ- ꝛĩ;V ] ͤ=ꝶßß ͤ=v.ß;ß is Al CAU ee 126,414 351,038 455, 871 
% ] ³]²Di n ⁰-= hd a A LA 703, 749 860, 746 893, 963 
ALUMINUM 
Suriname Aluminum Co.: 
estern OD6- c. EEE cibos LA sp 8 23,028 45,478 52, 535 
ld supo D ESOS ONSE IN ROUEN EARN EN 12,848 4,821 " 
C0/õö˙—%d m dd ⁰⁰⁰y ere cee 8,179 3,488 828 
TOU S iunii d y terio Pond 43,550 53,787 53,3638 
1 United States and Canada. 
URUGUAY ° 


Mineral production in Uruguay was 
about the same as in recent years, with no 
apparent trend for expansion in the near 
future. The physical volume of mineral 
commodities produced was 5 percent below 
the 1969 record but was the second highest 
recorded. 

Production of iron ore, cement, clays, 
lime, and crushed stone increased, but pro- 
duction of sand and gravel and of dimen- 
sion stone declined. 

Values for mineral commodities pro- 
duced were not available. The most 
valuable commodities were cement, crushed 
stone, dimension stone, sand and gravel, 
and lime. The total value of these com- 
modities is estimated at $36 million, an in- 
crease of 3 percent over that of 1969. 

Usinas Electricas y Telefonos del Estado 
(UTE), the autonomous government en- 
terprise responsible for providing electric 
power and telephone services in Uruguay, 


received a loan of $18 million from the 
World Bank for the further development 
of electric power in Uruguay. Of the total, 
$10 million is earmarked for the Palmar 
hydroelectric complex and $6 million for 
renewing the power distribution net in 
Montevideo. 


COMMODITY REVIEW 


Metals.—Aluminum.—Production of sec- 
ondary and semimanufactured aluminum 
was about the same as in recent years. 

Iron and Steel.—A small quantity of iron 
ore was produced. Production of semiman- 
ufactured steel products increased 18 per- 
cent over that of 1969. 

Nonmetals.—Cement.—Cement produc- 
tion recovered from the prolonged 1969 
strike and was only 3 percent below the 
1968 record. 


8 Prepared by Avery H. Reed. 
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Clays.—Production of clays was about 
26,000 tons more than in 1969 and some 
106,000 tons more than in 1968. 

Lime.—Lime production increased 20 
percent, but was 13 percent below the 1967 
record. 

Sand and Gravel.—Production of sand 
and gravel was 30 percent below the 1969 
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record, but was the second highest year 
recorded. 

Mineral Fuels.—Output of petroleum re- 
finery products increased 8 percent owing 
mainly to the record production of distil- 
late fuel oil, which was 13 percent above 
the 1969 record. 


The Mineral Industry 
of Other European Countries 


By Joseph B. Huvos,' F. L. Klinger, David G. Willard,“ and 
Richard F. Stevens Ir. 


CONTENTS 

P P 
Albania s A eee 951 Iceland ___—_------------------- 935 
Denmark (including Greenland) ____ 926 Switzerland |... 937 


ALBANIA * 


In 1970, Albania's small mineral industry 
continued to grow rapidly; industry as a 
whole grew at an average of 12.9 percent 
per year instead of the planned 10 percent 
for the 5 years extending from 1966 to 
1970. The mineral extraction and process- 
ing industry had virtually no worldwide 
significance except in the case of chromite, 
of which the country produced almost 8 
percent of the world's output in 1970. The 
mineral industry remained of substantial 
importance to the country's economy, with 
an output estimated to have been worth 
over £16.8 million ($47 million) in 1967. 
In addition to chromite, Albania produced 
copper ore, blister copper, copper wire, 
nickeliferous iron ore, crude petroleum, 
natural asphalt, cement, and small quanti- 
ties of lignite. Information on the per- 
formance of the mineral industry was 
scarce. Official Albanian sources indicated 
only fulfillment of plans or percentages of 
increase in production of commodities. 
Most of the products of the mineral indus- 
try were exported. 

In 1970, there were several major devel- 
opments in the mineral industry of Al- 
bania; construction work was performed 
with the aid of mainland China on the 
Bulqizé chromite ore concentrator, the 
Rreps copper ore concentrator, the Laç 
copper smelter and refinery, copper-sulfate 
and sulfuric acid plants; the Elbasan me- 
tallurgical combine, and the 250-megawatt 


hydroelectric project on the Drin river at 
Shkodér. The Puka volcanic glass mine was 
commissioned; the Fier fertilizer complex 
was expanded; the Armen salt deposits 
were discovered; and at Stalin (Kugové) a 
third section of the coking plant was inau- 
gurated. 


PRODUCTION 


Official production figures for mineral 
commodities produced in Albania in 1970 
were not available, but Albania published 
percentage increases in the output of se- 
lected commodities for 1969, as compared 
with the previously published figures for 
1960 to 1964. Figures for 1970, for the 
most part, were calculated on a similar 
basis from data published in the foreign 
press. In 1970, the last year of the fourth 
5-year plan, industrial output as a whole 
was said to be 83 percent higher than 5 
years earlier, corresponding to an average 
yearly increase of 12.9 percent. Production 
of chromite, nickeliferous iron ore, and 
copper ore and products increased substan- 
tially; however, the emphasis shifted to 
semimanufactured products in the case of 


copper. 


" 1 ee mineral specialist, Division of Fossil 
uels. 
2 Physical scientist, Division of Ferrous Metals. 
3 Economist, Division of Nonmetallic Minerals. 
4 Physical scientist (Metallurgy), Division of 
Ferrous Metals. 
5 Prepared by Joseph B. Huvos. 
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Table 1.—Other European Countries: 


Production of mineral commadities 


Area, ! commodity, and unit of measure 1968 1969 1970 » 
ALBANIA ? 
Cement, hydraulic thousand metric tons 302 328 e 860 
C hromium, chromite, gross weigh... do.... 888 429 468 
Coal , lignite J ⁵ ⁵ A E A NEE do 579 e 640 668 
o 
Mine output, metal content !. 2 ee metric tons 5,430 5,222 5, 588 
Smelter output (blisterrerrj 2 2222222 22-222 2l Lll... do 5,430 5,222 5,588 
Iron ore, nicke erous, gross weight thousand metric tons 405 405 540 
Petroleum: ¢ 
505^ REP eece ee thousand 42-gallon barrels. . 7,5178 8 , 767 9,995 
Refinery coon 
Gasoline 3.5223 ß see cue aaa do.... 400 527 e 650 
Distillate C1111! sec cms 8 0-.-- 818 992 e 1,200 
Other (not further identified 0 4, 285 6, 007 7,450 
z ß e e EE do 5,498 7,526 e 9,800 
DENMARK ? 
Cement, ay crete Bate esate gd aes es thousand metric tons.. 72,278 2,607 2,604 
Clays, crude and washed 2... .....- metric tons.. 18,000 18,000 18,000 
rr ³˙»¹. te thousand metric tons 760 481 e 400 
Coke, % ˙”iU§ũſ.. y do 294 161 e 160 
Diatomaceous materials: 
Diatomite *.—..... c uloodoeilzselsessounseeesUdust es do 20 20 20 
J oa ee ³ð³WA-mꝛ y k;łł́ k 8 0 r 220 220 220 
Fertilizer materials manufactured: 
P ehe. wert gross wei 5 dnn ³ðV-!; ⁵ð ut ME dL do 80 112 94 
Phos ei gross at mL C CREE oe atta 02522 488 551 526 
Mixed and unspecified, gross weight vz do.... r 172 239 250 
Fuel briquets, lignite briquets quM ae cen cee EE ane do...- 22 NA NA 
Iron and steel: 
Iron ore (less than 42 percent iron), gross weight. ............ do 19 31 80 
Pig iron and blast furnace ferroallo ys do- 186 207 215 
Crude steel l D do- 457 482 478 
Steel semimanufactures. ........... LLL. lll Lll ell l s.s. do.... 452 428 e 425 
Lead metal, secondary includi x soy») CCC metric tons.. 10, 157 11,428 10,050 
Lime quicklime and agricultural): thousand metric tons 168 e 190 e 190 
Peat, fuel €... ⁵ð2˙ ð 2 ĩðê-K ⁰ͥdyd do 6 6 
Petroleum refinery products: 
Gone Ded thousand 42-gallon barrels.. 79,401 11,229 11,008 
DOU TUG) aise ee ee ee ieee do- r 488 608 584 
Keroslh6. x. . ru LEE cask do r 977 915 752 
Distillate fuel oil............ «4 „„ ůç„quũ4ꝰ do.... * 14,868 19,172 21,858 
Residual fuel oil... ....... 2... „„ ðͤ˙ꝶ„„„„„„ do * 19,088 26,114 81,795 
Filet do... ix We E 
Otho eM dd a aa a Ei do *2,968 8,707 4,775 
Refinery fuel and losen do- „617 „753 5,162 
ee ß LL ELLE LA do 50,902 66,498 76,434 
= | ce cy i e lice LRL CE 8 thousand metric tons 150 5 246 5 841 
ICELAND 
Aluminum smelter production, primary metric tons x 12,400 87,956 
Cement, hydraulic............................- thousand metric tons 100 93 85 
Diatomite.................. . metric tons 2,750 7,600 13,239 
Fertilizer materials manufactured, nitrogenous: 
Gross tt ðᷣ 8 do.... 24,836 24,350 22,621 
Nitrogen content........-.-.. ~~ eee do 2,847 „849 2,647 
CC%%/%% A/ ͥ ³o A A 8 do- N 11,000 
Sand: 
c//ĩÄö7⁵—öGñÜ“¹.:. y mios thousand metrie tons 278 252 NA 
Sis Gale thousand cubic meters. . NA NA 144 
ne: 
e, e eeu rEdege thousand metric tons 87 18 NA 
Crushed and (CC ³·¹AwAà ³ AAA eee do 88 87 NA 
SWITZERLAND 
Aluminum smelter production, primar metric tons.. 76, 855 TT ,060 91,490 
Cement, hydraulic thousand metric tons 4,821 „534 4,797 
Coke, gashouse P AEE a EIE ee aes ⁵ĩðvV'? ⅛ ͤ eh Se ee do r 805 27 164 
Gas manufactured million cubic feet. 18,844 18 ,121 18 ,981 
——::.ͥ ͥͥͥ eee ee 8 thousand metric tons 0 10 100 
Iron and steel: 
Pig iron and blast furnace ferroalloys. ...................--- do- 22 25 28 
Electric furnace ferroalloy ss do 6 6 9 
Crude sté8|-.... 2 0o ⁰ d hd hd ie Dei ucc Die EL ae do 453 500 524 
Steel semimanufacturee s 0 ..- 490 515 545 
/Cͥãò·.w.qA 7ðx . ð ß y E ALLE O.. 147 150 145 


See footnotes at end of table. 
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Production of mineral commodities—Continued 


Area, ! commodity, and unit of measure 1968 1969 1970 » 
SWITZERLAND—Continued 

Petroleum refinery products: 
! ²˙¹ꝛmAA ˙³¹emwm oh ete thousand 42-gallon barrels. . 6,044 6,860 7,149 
SUUS] s hm hcg MU a 8 0 456 704 1,096 
F ³o·' dd LE EU ee mA do 39 39 54 
Distillate fuel oil... ......... 2 222222222 2222222 LL LLL 2l2 sl do.... 14,211 15,659 16,457 
Residual fuel oll! do.... 9,231 10,336 11,215 
Fühl ³ A c Doe ete do.... e io a 
Other asarana anana MA COMES DOO a CENE do 1,577 1,980 2,267 
Refinery fuel and losses do- 2,924 2,162 8,342 
S ͥͥſ TGT do.... 34,482 37,740 41,580 
MIX dꝙ²• T A thousand metric tons 255 2671 333 

e Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the areas listed, Greenland (a Territory of Denmark), covered textually in this chapter, pre- 


sumably has continued to produce small quantities of crude construction materials an 


other minerals, but output is unreported. 


may have produced 


2 In addition to the commodities listed, a variety of crude construction materials (common clay, sand and 
gravel, and stone) is undoubtedly produced, but output is unreported and available general information is 


inadequate to make reliable estimates of output levels. 


3 Smelter output used as an estimate of mine output inasmuch as there is no evidence of ore and/or con- 


centrate exports. 


* Petroleum data converted to barrels from metric tons using the following factors: crude 


troleum—6.672; 


gasoline—8.50; distillate fuel oil—7.46; total refinery products—6.672. The other (unidentified) product 
figures are derived by subtracting the converted gasoline and distillate fuel oil quantities from the converted 
total for refinery products. Presumably, this figure excludes refinery fuel, but sources do not make this clear. 


5 Sales 


6 Apparently excludes shipyards’ production of steel castings. 


TRADE 


Minerals and related products accounted 
for the major part of Albania’s exports in 
1970. Chromite alone was important at the 
world trade level. 

In 1970 Albania had concluded trade 
protocols with 40 different countries and 
had agreements with some 140 foreign 
firms. Mainland China was undoubtedly 
the most important of Albania’s foreign 
trade partners. More than half of Albanian 
exports were estimated to go to mainland 
China, which in turn granted large credits 
under favorable conditions and supplied 
necessary equipment and supplies for the 
Albanian economy.é 

In 1970, East Germany and Poland had 
trade volumes of about $16.4 million and 
$15.1 million respectively, with Albania; 
Romania had about $2 million; Italy and 
West Germany had trade volumes of about 
$6.3 million and $4 million respectively.7 

Chromite, nickeliferous iron ore, blister 
copper, and copper cathodes and wires 
were the main metals exported with the 
share of copper products increasing grad- 
ually over that of blister copper; crude oil, 
bituminous flux, and natural bitumen were 
the other main export items. 

Coke, iron and steel, other semimanufac- 
tured products, and cement were the prin- 
cipal imported commodities. 


COMMODITY REVIEW 


Metals.—Chromium Ore.—It was reported 
that chromium ore mining exceeded pro- 
duction plans of unspecified magnitude 
at Kallé in the Tropojé district. 

A chromium ore concentrator at Bulqizé 
is to be commissioned during 1971, accord- 
ing to official government releases. 

Copper.—Copper is generally found in 
Albania in the northern region where 
basic and semiacid intrusive rocks are asso- 
ciated with copper sulphides. 

At present chalcopyrite ores containing 
about 3 percent copper are mined mainly 
in the Rubik region, at Kurbnesh, Gjegjan, 
Tuc, and Spaç. Testing of deposits contin- 
ued at Thirré, Lajthizé, and Gegaj in the 
same region, at Vithkuq and Rehové in 
the south and Tropojë in the extreme 
north. In addition to the concentrators at 
Kurbnesh and the new plant at Spaç a 
new concentrator was being built at Rreps. 
It has been assumed, but not confirmed, 
that Rubik, Kukés, and Gjegjan also have 
ore concentrating plants. Most chalcopyrite 
concentrate is transported to Rubik for 
conversion to blister, which is also pro- 
duced at Kukés and Gjegjan. The coun- 
trys only elecrolytic refinery, which proc- 


$ Borba (Belgrade). V. 49, No. 277, Oct. 4, 1971. 
''The Economist (London). Quarterly Economic 
Review, Albania. No. 1, 1971, p. 11. 


Table 2.—Albania: 
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Foreign trade in selected mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Asphalt and bitumen, ĩ§˙¹rð¹.vw¹ĩ ³o¹¹wm ⁰ʒ lc dieu e ice 23, 000 19,000 
Cement, hydraulic ůnunununůunůunůunn U—kw kk U 11,581 6,487 
Chromite- -csini ß e ß cna E 879, 000 409 ,000 
Copper: 

( rm ECRIRE 1,475 688 
% ssh ast oe dd d . 8 1,771 1,622 
Wie Daro or coms e NI a eye SE MOREA  e EE 1,445 1,762 

N ickeliferous ION ore- u.c ts eee eae ³ð y y seed ea oom 394, 000 898,000 
Petroleum: ? 
CG] Ü¹¹ààààſͥ ³¹¹w¹ſ T thousand 42-gallon barrels. . 1,414 567 
Refinery products: 
Bituminous fun. do 2,285 8,291 
eee ß . se ee ese do- 836 462 
IMPORTS 
Aluminum unwrought and semimanufactures „ 98 188 
Ch] Le LLL E 400 NA 
Barite and witherite 2.. I ln 800 1,417 
Cement, hydraulic c cc „„ 2,000 3,000 
Carbon black)... dd v ened See ELE E 32 843 
ah he a Nes ep em dca Rn mm 24,030 24,426 
Copper unwrought and semimanufactures 222 
Fertilizer materials: 
5 hh ³⁰˙”ͥü⁰wq a tc EE EE aes 65,000 52,000 
Othar one ee as a Fa ³ d Lir E ELE E ,000 1,000 
Iron and s Steel: 
, ß eee ee Air eee 5,786 6,820 
Steel, primary forms 2... 2.2222 2c LLL cL 2l LL LL cL eee 82 
Semimanufactures ůnnuꝑ ůꝶiiuaAaasssssz LL cla LL LL LLL eee 13,065 16,096 
Petroleum products: 
Gasoline thousand 42-gallon barrels. . a 188 
Distillate fuel oil 2... 22... 222 222222222 „ do.... 56 53 
Other unspecified 2... .. 2. eee do- 1 (5) 
Other crude nonmetals, n. e.s 101 157 


NA Not available. 


! Compiled from official Albanian trade returns unless otherwise specified. 


? Compiled from trade returns of tradin 


partner countries reported in: Statistical Office of the United 


g P 
N a a to the World Trade Annual, 1968 and 1969 editions, Walker and Company, N.Y., 1969 


5 Less t V unit. 


esses all domestic blister copper, is at 
Rubik. 

Some blister copper and cathodes were 
still exported, but most copper was proc- 
essed at Shkodér, where, with mainland 
China's help, a wire plant was built in 
1965. The plant consists of an automatic 
rod-rolling mill, drawing lines, and eight 
poly-vinyl-chloride coating machines. 

Some copper was converted at Durés 
into cuprous oxide, and a copper sulfate 
plant was under construction at Fier. At 
Lag a copper smelter, a refinery, a copper 
sulfate, and a sulfuric acid plant were 
under construction. 

A typical Albanian blister analysis was 
99.45 percent copper, 0.168 percent silver, 
0.002 percent gold, 0.15 percent sulfur, 
0.007 percent tin, 0.002 percent antimony, 


0.018 percent iron, and 0.01 percent each 
of lead, zinc, cadmium, arsenic, aluminum, 
and nickel.8 

Iron Ore, Nickeliferous—In 1970, as a 
result of extensive mine development, it 
was reported that the quantity of nickelif- 
erous iron ore mined increased substan- 
tially. 

Iron and Steel.—A cast iron foundry was 
inaugurated at Pogradec, according to gov- 
ernment sources. At Elbasan, there was 
news of continued construction (with 
mainland China's aid) of a new metallurg- 
ical combine; it will have an annual ca- 
pacity for 250,000 tons of steel and a proc- 
essing capacity of 800,000 tons of iron ore, 
probably of the nickeliferous variety. 


8 Metal Bulletin (London). No. 2, February 


1971, pp. 84-35 
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Uranium.—In November 1970, a nuclear 
radiation laboratory was inaugurated at 
Tirana. The pufpose of the laboratory is 
the industrial and agricultural application 
of radioactive isotopes. 


Nonmetals.—Cement.—1It has been re- 
ported that a volcanic glass mine was com- 
missioned in December at Puka. Simul- 
taneously it was reported that the Vaso 
Kadija cement plant located in Shkodér 
began using volcanic glass for the produc- 
tion of cement. 


At Tirana, the Josif Pashko construction 
materials combine has completed the re- 
construction of a cement factory, thereby 
increasing its output about 50 percent. No 
data were given concerning the capacity 
and size of plants mentioned here. 


Fertilizers.—lIt was reported that the Fier 
nitrogen fertilizer complex was being ex- 
panded in 1970. It was not stated if the 
expansion consisted of a urea plant. There 
were negotiations underway with Greece 
for the purpose of exporting 5,000 tons of 
ammonium nitrate fertilizer to Greece. 


The Lag granulated superphosphate 
plant was in the news for over-fulfillment 
of unspecified production plans; the facil- 
ity raised production plans for the year 
1971. As reported, the Lag plant registered 
unspecified increases in output of sulfuric 
acid, some of which was exported, calcined 
soda, and sodium silicate. 


Salt.—Salt deposits of undisclosed lateral 
dimensions and, reportedly, 46 meters thick 
were discovered at Armen, in the Drovjan 
i Sarandé region. 

Mineral Fuels.—Bitumen  (natural).—It 
was claimed that bitumen extraction had 
been essentially mechanized and produc- 
tion had increased. It was also claimed 
that, compared with 1938 figures, 1969 pro- 
duction had increased 700 percent for 
bituminous gravel, 248 percent for natural 
bitumen, and 218 percent for pure bitu- 
men. 

Coal.—Lignite production increased 4 
percent during 1970. There were several 
reports on individual lignite mines having 
exceeded their production plans, but no 
explicit production figures were published. 
At Stalin, a third section of the coke plant 
was commissioned, increasing its nonspeci- 
fied production capacity by 40 percent, 
construction of a thermoelectric power- 
plant was progressing in Korcé in 1970. 
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Total installed Albanian generating capac- 
ity was said to be 205 megawatts. At Shko- 
dér, on the Drin River, the Mao Tse-tung 
hydroelectric plant under construction, 
with mainland China's assistance, will have 
an installed capacity of 250 megawatts; the 
plant has been under construction since 
1967 and was to be commissioned during 
1971 according to Yugoslav sources.9 


Albania will have surplus electric power 
during the period 1972-74, and Yugoslav 
Officials were discussing imports of Al- 
banian power, at a cost of 18 paras (12 
cents) per kilowatt in daytime and 9 paras 
(0.6 cent) at night; if negotiations end 
successfully, 220-kilovolt powerlines would 
be constructed from Titograd :o Shkodér, 
from Nrutok to Elbasan, from Spitja to 
Vojnik, and from Struga to Perenajsa. At 
present the Albanian power distribution 
system is 110 kilovolts. 


Petroleum.—During 1970, crude oil pro- 
duction increased 14 percent after having 
previously increased 140 percent during 
1960 through 1969. 


A new tectonic map of Albania has been 
compiled by the Geology and Minerals 
Study and Designs Institute of Albania on 
a scale of 1:500,000. This map, together 
with the existing 1:200,000 geological map, 
was expected to play a great role in the 
discovery of new Albanian mineral deposits. 


Plans were released for increasing the 
drilling footage for petroleum, to improve 
deep drilling techniques in calcareous 
strata, and to improve production methods 
for highly viscous crude oils; but no fig- 
ures were given on these projects. 


There were no official data on the ex- 
tent of crude oil reserves, but at the be- 
ginning of 1970, there were estimates that 
Albanian reserves were about 3 million 
barrels.10 


Mainland China's aid to Albania for the 
1970-75 plan period included the construc- 
tion of a 1.5 million-ton-per year-capacity 
oil cracking plant. 

It was reported that two new sections 
have been recently commissioned at the oil 
refinery in Stalin. One will produce sulfon- 
ates, and the other will produce fuel oil. 


It was reported that at the Cerrik oil re- 


? Ekonomska Politika (Belgrade). July 26, 1971. 
ia World Oil. V. 171, No. 3, Aug. 15, 1970, p. 
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finery, a benzene and a solvent naphtha 
unit were put on s'ream with a capacity 
of 1,000 tons per year. 

There was a report that a plastics plant 
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built with mainland China's assistance was 
inaugurated at yearend in Durrés. The 
type of plastic made and the plant’s capac- 
ity were not specified. 


DENMARK (INCLUDING GREENLAND) 11 


Stone, clays, diatomaceous earth, other 
construction materials, and salt continued 
to be the principal products of Denmark’s 
small mining and quarrying industry. The 
industry employed about 1,200 persons in 
1970, and the gross value of production 
was probably less than $20 million. The 
mineral. and  metal.processing industries 
were estimated to employ an additional 
26,000 persons, including about 18,000 in 
nonmetallic mineral processing, 6,000 in 
the manufacture of basic metal products, 
and 1,500 in processing of petroleum and 
coal. 

A major development in 1970 was the 
negotiation of offshore boundary agree- 
ments with West Germany. This was fol- 
lowed by the announcement that several 
discoveries of oil and gas had been made 
since 1966 in the Danish sector of the 
North Sea. 

Exploration projects in Greenland ap- 
peared to increase; metallic minerals were 
sought on the mainland and oil and gas in 
offshore areas. 


PRODUCTION 


Volume indices of production for differ- 
ent sectors of the mineral industry were 
available only for the first three quarters 
of 1970. Average indices for the first 9 
months of 1969 and 1970 were as follows: 


(1968 = 100) 
Industry sector 
1969 1970 
Mining and quarrying....... 115 122 
Primary metal Work 106 112 
* 117 117 
processing 

VV 119 120 

Petroleum and coal 
APP nt... 109 117 
industr 7/7 108 111 


Source: Statistiske Efterretninger. No. 6, 1971, 
pp. 2-8. | 


Although almost no production data for 
individual mineral commodities was avail- 
able from government statistics, increased 
domestic sales or exports were indicated in 
1970 for clays, chalk, diatomaceous earth 
(moler), gravel, and salt. In the metal- 
and fuel-processing industries, which are 
supplied mainly by imports, the principal 
gains appeared to occur in sales or exports 
of unwrought and semifabricated copper 
and aluminum, and in petroleum products. 


TRADE 


In 1970, imports of mineral commodities 
by Denmark were valued at about $1.1 bil- 
lion, and exports were valued at about 
$275 million. Iron, steel, and mineral fuels 
were the principal items, accounting for 
more than 70 percent of the value of im- 
ports and 60 percent of the value of ex- 
ports. 

Greenland's trade in mineral commodi- 
ties was mainly limited to imports of coal 
and petroleum products and exports of 
cryolite and small quantities of building 
stone. 

Danish trade in mineral commodities in 
1968 and 1969 is detailed in the following 
tables: 


11 Prepared by F. L. Klinger. 
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Table 3.—Denmark: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Oxide and hydroxide...................... 143 118 United Kingdom 79; Kenya 12. 
Metal inclu alloys: 
Unwrought including scrap. ........... 8,216 8,091 Sweden 1,271; Belgium-Luxem- 
bourg 977; "West Germany 598. 
Semimanufactur es. r 2,652 8,696 Sweden 1, 137; West Germany 546; 
United Kingdom 485. 
Antimony including alloy 110 108 Brazii 42; Sweden 21; Venezuela 
Copper: 
l!!öüͤͥ ³ĩVWW eee i E 44 All to Sweden. 
Metal including alloys: 
NOTED cs y ð . 8 4,931 8,480 West Germany 1, 904; Belgium- 
| Luxembourg 968; Sweden 899. 
Unwrought.........................- 1,307 811 West Germany 516; Sweden 295. 
Semimanufactures 2,580 2,449 United Kingdom 1, 100; Sweden 
359; West Germany 357. 
Iron and steel: 
Ore and concentrate 16,467 24,273 West Germany 14,448; United 
dom 4,630; Belgium-Lux- 
embourg 3 201. 
Roasted pyr ite 108,111 119,493 i 5 117,293; Sweden 
Metal: 
S8] ]˙i¹wuͥ. 7⅛˙²m⁊’ 72, 067 28,575 West Germany 10, 802; Norway 
7,286; Sweden 4,358. 
Pig iron including cast iron 521 654 Sweden 638; Netherlands 9. 
Sponge iron, powder and shot 213 231 West Germany 226: Thailand 5. 
Spiege leisen ME 9 All to Sweden. 
Ferroalloys.........................- uc 537 West Germany 535. 
Steel, primary form r 2,648 8,415 Norway 8 356: Sweden 16. 
Semimanufactures: 
Bars, rods, angles, shapes and 
sections 101, 198 98,562 West Germany 45,288; United 
8 24,978; Sweden 
Universal plates and sheets 129,989 105,961 Sweden | 37,711; Norway 28,089; 
West Germany 26,541. 
Hoop and strip. dz 956 1,425 Sweden = N Norway 859; Weat 
Rails and accessories. 14,872 25,088 Italy 14 493; l West Germany 5,809; 
Netherlands 2,500. 
Wire so oi dd cu 2,499 2,939 ied s rfi Norway 219; 
nlan 
Tubes, pipes and fitting 12,982 12,712 Smee i 8,050; Poland 1,864; 
orway 
Castings and forgings, rough....... r 3,128 4,890 Sweden 2 415; West Germany 
848; Norway 484. 
Total semimanufactur es r 265,624 251, 572 
Lead including alloys: 
Serap f tee eee uu LE Ec 8 57 All to West Germany. 
UBWIOUEDU. — anco ( RE LUE r 5,750 4,538 Norway 1,404; Sweden 624; 
Switzerland 526. 
Semimanufacture s 77 116 Norway 59; Iceland 47. 
Magnesium including alloys, all form 45 102 United States 62; West Germany 
21; Norway 13. 


Manganese oxi dens 3 E 

Nickel including a alloys, all form r 207 859 West Germany 169; United 

- Kingdom 67; Sweden 66. 
ver: 


Waste and sweepings..... value, thousands.. r $1,274 $1,248 West Germany $518; United 
Kingdom Aa s ; Sweden $216. 
Metal including alloys, all forms do r $189 31,048 West nited 
States $384, 9 357. 
Tin including alloys: 


8%)7)³Ü—wo Bann susce nu long tons r 108 47 All to West Germany. 
Unwrough t. do.... 71,014 1,464 Hungary 442; Czechoslovakia 408; 
Venezuela 108. 
Semimanufacture s. do 55 51 Sweden 41. 
5 io; 88 34 Finland 30. 
ine: 
ͤͤÄͤ.!.!.!!. ĩð z des 9 16 Iceland 7; Sweden 3; West 
Germany 2. 
Metal including alloys 
Scrap including blue powder (dust). .... r 8,828 8,812 West Germany 1,578; Norway 
497; France 395. 
Unwrought and semimanufactures 473 235 Greece 49; Netherlands 44; 
Norway 41. 


See footnotes at end of table. 
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Table 3.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 


METALS—Continued 
Other: 
Ash and residues containing nonferrous 
M] ³oðÜwöaa mn eee ooees r 5,018 5,383 Sweden 1, 772; Netherlands 1,467; 
West Germany 1, 286. 
Oxides, hydroxides, and peroxides of 
metals n. es 4 198 United States 99; United 
Kingdom 38; Canada 18. 
Base metals including alloys, all forms n. e.s 116 266 . j West Germany 75; 
razil 42. 
NONMETALS 
Cement 2265S Lecderstecdouewsddccess 178,705 155,811 Brazil 36,870; Argentina 24,884; 
Sweden 20 340. 
JJJ,§Ü%àẽ˙! x k EM ee 22, 641 20,948 West Germany 7,005; Sweden 


6,751; Norway 3 096. 
caya ane products (including all refractory 
rick): 


Srudeessed RE REFSASEE 4,762 8,506 Finland 1,657; Sweden 1,395; 
Norway 191. 
Products: 
Refractory !_........---.--.--.-.---- 88,178 43,242 West Germany 7,810; United 
Kingdom 6,084; Netherlands 
Nonrefractory.......-..-------.------ 109 ,355 91,468 West Germany 63,186; Norway 
17,868; Sweden 7,414. 
r d oose seh E LEE ee ccs 28,800 45,400 NA. 
Diamond: | 
Gem not set of strung... value, thousands r $67 $44 rre $15; ee 
Industrial- Sst Steck beet eee do.... $6 AA 
Diatomite and other infusorial earths... ........ 97,470 92,985 vat Germany 47,078; United 
Kingdom 29 881; Sweden 4,851. 
Feldspar and fluorspar.......................- 255 117 United Kingdom 80; Australia 20; 
Norway 17. 
Fertilizer materials: 
rude: 
Phosphatic.........................- 7 67 United Kingdom 31; West Ger- 
many 24; Norway 1 
Potassic......-.-............-------- 11 Se 
e GS oan eins ete at 504 195 All to Sweden. 
Manufactured: 
Nitrogenous...-....-..-...-.--.------ 25 5,210 India 5,200. 
Phosphatic..._.....-.---.-.--------- 11,467 59,129 East Germany 29,585; U.S.S.R. 
17,795; Switzerland 11,650. 
, ß eme ER aT nW* 8 1 Mostly to Sweden. 
Other including mixed. ............... 704 684 ii neni 645; oe Kingdom 16; 
orwa 
EAMG stn alleen dae oa eee eee ELE 25, 658 18,712 Norway 120 078; Sweden 5,236; 
West Germany 914. 
Pigments, mineral including processed iron oxide. r 141 131 . 53; 2 ian Germany 42; 
orway 
ö?êÜ g; ͤf. 11,117 8,178 Norway 1,748; Sweden 1,089; 
Iceland 300. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked.............. r 43, 880 56,538 ur Germany 55,180; Sweden 
Worked. oos ¾ Q ] ð 3 edi dcum r 8,116 1,063 Norway 533; Sweden 190; West 
Germany 163. 
Dolomite, chiefly refractory grade 2 8 Sweden 5; Norway 2. 
Gravel and crus rock ... thousand tons 1,667 2,118 West Germany 2,096; Sweden 15. 
Limestone (except dimension) 98,421 110,538 Sweden 52,019; West Germany 
40,727; N war 12,027. 
Quartz and quartzit᷑ ...............- 69 69 West German Sweden 22. 
Sand excluding metal bene 118,096 131,799 Sweden 107,915; West Germany 
10,455; Finland 7,498. 
Sulfuric acid. ................ LLL. LL... eee 8,998 7,621 United Kingdom 7 „410; Iceland 
Tale, steatite, soapstone, and pyrophyllite. ...... 100 286 Sweden 79; Norway 69; Iceland 24. 
er n.e.8.: 
Crude. c ß EE uuu d LEE 2,277 3,218 West Germany 2,406; Sweden 


815; Norway 251. 
DEDE m RP 73,222 48,583 West Germany 48,898; Sweden 189. 


Oxides, hydroxides of magnesium, 
strontium, and barium...............-.- 17 4 Sweden 8. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF OTHER EUROPEAN COUNTRIES 


929 


Table 3.—Denmark: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................. 151 
Carbon black and gas carbon 287 
Coal and coke including briquets LES RATER uS r 79,852 
Peat including peat briquets and litter r 2, 836 
Petroleum reflnery produc 
Gasoline . 42-gallon barrels. . 2,682 
Kerosine and jet fuel do.... 78 
Distillate fuel oil. .................- do.... 2,194 
Residual fuel oil... do.... 1,540 
Lubricants.......................- do- 65 
GA. ĩð v ours ce do- 280 
Mineral tar and other coal, petroleum, or gas de- 
rived crude chemicals r 16,123 


1969 


83 

269 
88,184 
4,480 


2,788 

128 
2,610 
4,809 


189 
885 


2,520 


Principal destinations, 1969 


Turkey 28; Sweden 21; Finland 9. 
eyes 115; Norway 61; Turkey 


Sweden 48,882; Norway 26,592; 
West Germany 12,652. 

West Germany 2 831; Italy 1,068; 
Norway 217. 


on 2,296; United Kingdom 


Sweden 112; Norway 16. 

Sweden 2,181; Norway 429. 

Sweden 3,095; Netherlands 598; 
Norwa 344. 

Norway 99; Sweden 21. 

Norway 216; Finland 145. 


Norway 1 51705 Sweden 895; 
Iceland 1 


t Revised. NA Not available. 


1 Including those of magnesite, diatomite, and other refractory materials. 


Table 4.—Denmark: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Oxide and hydroxide 1114. 1,230 618 United States 332; West Ger- 
many 198; France 58. 
Metal including alloys: 
T E i a E v 88 3,136 1,572 Norway 849; United Kingdom 
374; Sweden 265. 
ee, . 10, 003 13,897 Norway 7,300; Canada 4,241; 
United Kingdom 1,630. 
Semimanufacture s 19,022 28 , 829 9 4,439; West Germany 
9; Switzerland 8,411. 
Antimony including alloys, all forms 67 109 Mainland Chi China 68; West 
Cadmium including alloys, all form 24 28 Norway 14: Nee 
Chromium oxide and hydrox ide 400 428 West Germany 147; France 182; 
United States 100. 
Cobalt including alloys, all form 24 32 Belgium-Luxembourg 16; France 8. 
Copper including alloys: 
SClOD 22s eee teste n Uu LL e 182 236 oe ma oo 47; West 
Unwrought.............................- 4,233 3,934 Bel Igiumn-Luxerabourg 8,180; 
est German 469 ; Peru 118. 
Semimanufacturee s r 25,252 28,984 Sweden 12, 757; West Germany 
4,357; Belgium-Luxembourg 
3,316. 
Iron and steel: 
Ore and concentrate 1,020 1,596 Sweden 950; Norway 576. 
Roasted pyr ite 5,483 14,067 Spain 9,018; Norway 3,874; West 
Germany 1,180. 
Metal: 
S/ tected ⁰ dae eau 1,084 41,982 East Germany 28,238; Poland 
3,965; West Germany 3,634. 
Pig iron including cast iron r 22, 750 25,454 West Germany 8, 500; Norway 
7,505; U.S. S. R. 5,2: 
Ferroalloys. ........................- r 15,188 15,390 Norway 13,519; Sweden 713; 
U.S.S.R. 439. 
Steel, primary form r 158,364 155,656 Norway 58,609; West Germany 
50,219; Sweden 42,949. 
Semimanufactures: 
Bars, rods, angles, shapes, sections *. r 844,687 433,489 West Germany 129,208; Belgium- 
rons 74,789; France 
67,492 
Universals, plates and sheets r 454,157 655, 133 


See footnotes at end of table. 


West pino 204,851; Sweden 
117,051; Be gium-Luxem- 
bourg 82 967. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Iron and steel—Continued 
Metal—Continued 
Semimanufactures—Continued 


Lead: 
OXId68. ÜÜ˙ĩ˙¹¾Üͤ·mm 65 ꝛ¾ᷣͤ mKr 8 


9 including alloys: 


Magnesium including alloys, all forms 


Manganese: 
re and concentrate_________._-___-_-_-_- 


Mercur 76- pound flasks. . 


Molybdenum including alloys, all forms. ........ 
Nickel: 
Ore and mat 
Metal including alloys: 
Unwrought including scrap. ........... 
Semimanufactures. ..................- 


Fanum group and silver including alloys, all 
orms: 


Platinum group.........- value, thousands 
DIVE! eso sce oes ee eects wee do.... 

Tin including alloys 
r E EE long tons 
Unwrought___.___._______---_._--- do- 


Semimanufactur es do 
Titanium, oxides 


Metal including alloys: 
Blue powder, including scrap..........- 


Unwrought.........................- 
Semimanufactures 

Other: 
Ore and concentrates of base metals n. e. 


Ash and residue, 


containing nonferrous 
metals 


See footnotes at end of table. 


1968 1969 
r 63,891 81,615 
18,762 20, 276 
r 19,478 21,979 
r 120,948 164,947 
r 85 1,877 
r 1,021,958 1,379,816 
1,233 1,208 
6,015 9,799 
11,264 10,828 
586 686 
r 128 174 
r 9,350 9,106 
1,528 1,544 
r 848 580 
4 19 
r 42 16 
r 101 73 
r 486 774 
$533 $680 
$5,161 $4,321 
r 260 281 
1,106 1,147 
r 78 88 
6,150 6,925 
r5 5 
1,624 2,084 
535 675 
r 10,819 13 ,297 
6,301 6,863 
r 715 595 
1,535 1,334 


Principal sources, 1969 


Belgium-Luxembourg 35,595; 
est Germany 25 ,894; Nether- 
lands 5,9183. 
France 11, 501; West Germany 
5, 9005 Belgium-Luxembourg 
West Germany 7,458; Belgium- 
"C E 6, 520; Sweden 


West Germany 62,742; France 
27,648; United Kingdom 27,648. 
Norway 1 5784; Switzerland 26. 


Mexico 488; Sweden 201; West 
Germany 80. 


Hungary 3,756; Norway 2,981; 
Singapore 662. 

Sweden 4,448; South-West Africa 

,195; Canada 1,720. 

West Germany 470; United 
Kingdom 115; Belgium-Luxem- 
bourg 94. 

Norway 105; West Germany 17; 
Italy 14. 


Brazil 2,889; Netherlands 2,780; 
mainland China 2,200. 
Ja ‘n 969; Netherlands 265; 
Igium-Luxembourg 252. 
ee E Spain 90; 


West Ge Comey 10; Austria 4. 
All from United Kingdom. 


United Kingdom 68; Sweden 4. 
West Germany 262; "United King- 
dom 245; Sweden 112. 


Switzerland $204; West Germany 
$169; Netherlands $153. 

United Kingdom $1,781; West 
Sor $1,053; Netherlands 


nex 59; Hungary 44; Singapore 


Mainland China 510; United 
3 148; West Germany 
Sweden 52; West Germany 31. 
United Kingdom 1, 627; Nether- 
lands 1,628; Norway 1,549. 
Sweden 4. 


West Germany 1, 153; Netherlands 
842; East Germany 280. 


Norway 344; United Kingdom 
t Netherlands’ TT. 
Norway 4,181; . 2 i 
Bel gium-Luxembourg 1, 
Yugoslavia 2,990; Bel 
Luxembourg 1 859; 


oland 
Australia 323; United Kingdom 
101; Norway 51. 


Sweden 1,156; Switzerland 68; 
West Germany 68. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
METALS—Continued 
Other—Continued 
Metals includin ng alloys, all forms 
Metalloids..........................- 1,599 
Alkali, alkaline earth and rare earth 
met alis. 354 
Pyrophorie / K 7 
Base metals including alloys, all forms 
J7/üöĩ;̈ k . 138 
NONMETALS 
Abrasives, natural, n.e.s.: 
ce, emery, natural corundum, etc...... 8,554 
Dust and powder of precious and semipre- 
cious stones value, thousan r $38 
Grinding and polishing wheels and stones 889 
Ahr.... em hEuE r 25,126 
Barite and wither ite r 987 
Boron: 
Crude natural borates....................- 1,831 
Oxides and acids r 237 
COMO ß ese 6,485 
Chalk d ea = EU tue 2,008 
Clays and products y pit eg all refractory brick): 
Crude, kaolin and other................... ,888 
oducts: 
Refractory (including nonclay bricks)... r 28,866 
Nonrefractory..........-..----------- r 41,908 
Diamond, gem not set or strung 
value, thousands.. $1,015 
Diatomite and other infusorial earths.. ......... r 4,147 
, "————Á—S 4,978 
Fertilizer materials: 
Crude: 
Nitrogenous........................- 6,044 
Phosphatic...................-.....- 274,372 
ee, e Ehud 1,354 
Manufactured: 
Nitrogenoun s 295,919 
Phosphatic: 
rags (basic) 81ag.............. 2,175 
Sa ea et Dine ce a ina 89,992 
Potassic....................-.......- 209 , 776 
Other including mixed. ............... 299,353 
Anon, 8 139,191 
ene ß cR 3,627 
Graphite, natural................-.......-..-- 301 
Gypsum and plasters. -______._..-_.-_----_--- 115,234 
ö§;ͤiem m ⅛ͤ 1,396 
Magnes ite 5,194 


See footnotes at end of table. 


1969 


1.810 
864 
7 


193 


8,157 
$47 
1,092 
24,929 
1,125 


2,253 
129 

25, 967 
4,672 


13,078 


85,989 
72,292 


$876 
4,572 
8,487 


21,063 
329, 798 
1.232 
218,276 


835 
88 ,584 


288 , 561 
829 ,165 


208 , 456 
1,728 
401 
174,526 
2,924 
6,876 


Principal sources, 1969 


West Germany 1,056; Sweden 
822; Norway 282. 


West Germany 363. 
United States 4; Austria 2. 


Mainland China 68; West Ger- 
many 28. 


West Germany 6,261; Spain 952; 
Netherlands 429. 


Belgium-Luxembourg $40. 

Sweden 401; West Germany 267; 
Austria 170. 

Canada 18,707; Cyprus 4,554; 
Republic of South Africa 4,144. 

West Germany 945; mainland 
China 114; France 66. 


United States 1,259; West 
Germany 744; Turkey 200. 

France 60; United States 38; 
mainland China 20. 

Sweden 12,157; Iceland 10,182; 
United Kingdom 1,940. 

West Germany 8 008; France 
1,161; United Kingdom 876. 


United Kin 17195 49,919; Czecho- 
"rra 716; West Germany 


West Germany 12,283; Sweden 
10,851; Austria 6, 

West Germany 38,100; J apan 
10,894; Sweden 10, 151. 


Belgium-Luxembo "tr att 
Switzerland $143; Israel $99. 

United States 3, 545; West Ger- 
many 378; France 252. 

Norway 7 ,582; Sweden 683; 
United Kingdom 160. 


All from Chile. 

Morocco 222,440; U.S.S.R. 
78,655; Tunisia 24,820. 
West Germany 1,220; East 

Germany 12. 


Norway 180,421; West Germany 
23,375; Finland 2,812. 


All from West Germany. 
Netherlands 18,485; Belgium- 
Luxembourg 7,542; France 


,856. 

West Germany 171,850; East 
Germany 89,417; France 
14,694. 

Norway 261 ,959; West Germany 
49,084; Belgium-Luxembourg 


17,856. 

United States 181,286; Norway 
53,843; N etherlands 12,805. 

East Germany 750; France 686; 
Republic of South Africa 292. 

Norway 192; West Germany 184; 
United Kingdom 38. 

Poland 114,178; France 47,893; 
West Germany 9,862. 

West Germany 1,644; Poland 325; 
United Kingdom 221. 

Austria 2,825; mainland China 
999; Czechoslovakia 717. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS—Continued 
Mica: 
Crude including splittings and waste 
Worked including agglomerated splittings _ _ _ 


Pigments, mineral: 
Natural, erujỹldkeee9 


Iron oxides processed. ...................- 
Precious and semiprecious stones, except 


diamond value, thousands 
FF§ĩOO......;. md ß 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous (including marble) 


Other (granite, gneiss, etc.)........ 
Worked, all types 
Dolomite, chiefly refractory grade 
Gravel and crushed rock. ................- 
Limestone (except dimension).............- 
Quartz and quartzite._.__.._.._-..._-_-.---- 
Sand excluding metal bearing 
Sulfur: 
Elemental, all form 
Sulfur dioxide and sulfuric acid... ........ 
Talc, steatite, soapstone, and pyrophyllite....... 


Other nonmetals n.e.s.: 


NERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................- 


Carbon bes.. 
Coal and coke including briquets 

thousand tons 
Gas hydrocarbon, liquefied................ do- 
Peat including peat briquets and litter 
Petroleum: 


Crude and partly refined 
thousand 42-gallon barrels.. 


Refinery products: 
Gasolin 


asoline...........-----.-.... do.... 
Kerosine and jet fuel do.... 
Distillate fuel oil............... do- 


See footnotes at end of table. 


1968 


329 
3,268 


$1,819 
r 121,122 


r 187,328 


r 8,895 
12,854 
89,348 
r 85,082 
22,071 


r 880,236 


50, 509 
11.015 
78,149 


5, 995 
8,547 
14,877 


r 25, 504 
r 97,716 
r 1,780 


2, 633 


4,703 
87 
5,856 


49,758 


7,604 


4,318 
22 ,850 


1969 


852 
221 


318 
8,867 
$1,218 
146,774 
249 ,590 


8,056 
12,050 
40,560 
48,090 
21,935 

473, 009 
58,512 

5,282 

91,796 


11,632 
8,965 
18,398 


85,058 
48,222 
1,706 


8,856 


4,242 
91 
9,186 


62,359 


6,882 


4,741 
24, 445 


Principal sources, 1969 


Norway 116; United 30 
; Mozamb 1445 Be 
West Germany 1 Belgium- 
Luxembourg 11. 


Cyprus 169; West Germany 101; 
France 37. 

West Germany 8,274; Spain 294; 
United Kingdom 201. 


West Germany $510; India $376. 

Spain 184, ed Norway 7,780; 
Portugal 

West Geman 176, 508; U.S.S.R. 
26,887; United Kingdom 17,573. 


Sweden 4,158; Italy 1,908; 
Norway 1 ,659. 

Norway 7 208; 7 2,889; 
West Germany 575. 

Sweden 88,879; Portugal 780; 
West German 

e i 24,151; Portugal 14, 085; 

Norway 15, 124; West Germany 

3,333; Sweden 2,154. 

Sweden 390 929; N Ii 71,088; 
West Germany 9,4 486. 

Sweden 48,620; oland 9 174; 
Norway 392. 

Sweden 2,568; Norway 1,908; 
West Germany 898. 

Belgium-Luxembourg 70,977; 
eon T 9,553; West Germany 


France 4,170; Poland 3,689; 
Finland 2.220. 

West Germany 3,297; E 
Germany 440; N stharlands 111. 

Norway 6,652; Sweden 8,106; 
West Germany 1,818. 


West Germany 26,082; Sweden 
6,181; United States 2,524. 


United dom 28,076; Sweden 
inthe ; West Germany 2,402. 


United States 954; West Germany 
460; United dom 141. 

West Germany 1,128; United 
ao 991; United States 


Poland 3,040; U.S.S.R. 506; 
United Kingdom 6 62. 

West Germany 64; Sweden 18; 
Belgium-Luxembourg 4. 

Sweden 7,756; Poland 698; 
West Germany 626. 


Kuwait 21,534; Libya 10,426; 
Oman 9,461. 


Sweden 1,531; United Kingdom 
1,421; Italy 1,324. 

United Kingdom 1, 555; Nether- 
lands 1,024; Italy 6 

United Kingdom 12 485; Nether- 
lands 2,322; Trinidad and 
Tobago 1,449. 
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Table 4.—Denmark: Imports of mineral commodities—Continued 


Commodity 


(Metric tons unless otherwise specified) 
1968 1969 


Principal sources, 1969 
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MINERAL FUELS AND RELATED MATERIALS—Continued 


Petroleum—Continued 


Refinery products—Continued 
idual fuel oil | 
thousand 42-gallon barrels.. 19,046 28,765 United Kingdom 9,174; U.S.S.R. 
a Belgium-Luxembourg 
Lubrieantz do- 722 608 United Kingdom 285; Nether- 
lands 81; Sweden 72. 
Mineral jelly and wa do 81 102 West Germany 71; Indonesia 8; 
United States 7. 
r ucuus ES CESQRSIsEeeR do.... 1,643 1,752 Netherlands Antilles 760; West 
Germany 587; Sweden 257. 
Total —Á—ÁQ do.... 56,264 62, 295 
r Revised. 


1 Not including synthetic corundum. 


2 Including spiegeleisen, grit, sponge, and powder of iron and steel. 


3 Including wire rod. 


COMMODITY REVIEW 


Metals.—Iron and Steel—Production of 
iron and steel continued to be based 
mainly on scrap, supplemented by small 
quantities of iron ore and roasted pyrite. 
Det Danske Staalvalsevaerk (DDN) re- 
mained the principal producer, accounting 
for more than 90 percent of crude steel 
production and virtually all output of 
rolled products. DDN produced 465,000 
tons of rolled steel in 1970, mainly sections 
and heavy plates. 

In 1970, imports of iron and steel semi- 
manufactures totaled 1.6 million tons, and 
exports totaled 293,000 tons. Slabs and 
heavy plate were the principal items. 

Nonferrous metals —Aggregate consump- 
tion of primary nonferrous metals in Den- 
mark increased more than 20 percent in 
1970, as indicated by the following tabula- 
tion in metric tons: 


Metals 1969 1970 
Aluminum, primary......... 8,000 9,600 
Copper, refined 4,900 5,200 
Lead, refined 19,800 21,100 
Nickel (excluding scrap). .... 10 100 
Tin, refined 700 700 
Zinc, sla 11,800 12,800 

Total. cine 45,300 55,500 


Source: World Bureau of Metal Statistics (London). 
V. 24, No. 7, July 1971. 


Nonmetals.—Cement.—4Activity in the 
construction industry remained strong dur- 
ing the first half of the year, but later de- 
clined. Building completions were up 
about 10 percent from 1969. Sales of ce- 
ment totaled 2.6 million tons, about the 


same as in the previous year; sales of 
products of cement, asbestos, and glass in- 
creased. Imports and exports of building 
stone were nearly twice the quantities 
traded in 1969. 

Cryolite.—Exports of Greenland cryolite 
totaled 33,173 tons, 27 percent less than 
those of 1969. 

Diatomite.—Diatomaceous materials con- 
tinued to be important. Sales included 
8,400 tons of diatomite, 30,000 tons of 
moler, and an estimated 200,000 tons of 
moler brick. Exports of moler rose to 
92,000 tons. 

Fertilizers.—In 1970, production of ferti- 
lizers for the Danish market by A/S Dansk 
Svovlsyre—og Superphosphatfabrik (DSS) 
was 730,000 tons, about the same as in 
1969. Domestic sales and exports of super- 
phosphate declined to about 60 percent of 
1969 levels. DSS was the principal Danish 
producer of fertilizers, with plants at Nor- 
resundby, Kalundborg, and Fredericia. 
Output of compound fertilizers at the 
Fredericia plant was about 400,000 tons. 

Imports of the principal crude fertilizer 
materials in 1970 were less than those in 
1969, but imports of compound fertilizers 
increased. Danish consumption of fertilizer 
in the 1969-70 agricultural year was equiv- 
alent to 270,500 tons of nitrogen, 151,700 
tons of potassium, and 55,400 tons of phos- 
phorus. 

Mineral Fuels—Coal—Production of 
brown coal, which has declined rapidly 
since 1966, may have stopped altogether in 
1970. Strip mining at Søby, on Aers Island 
south of Fyn, was scheduled to cease in 
May 1970. The brown coal was mainly 
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used for generating electric power. Re- 
maining accessible resources of brown coal 
in Denmark were estimated at 14 million 
tons. 

Imports of coal, including brown coal 
briquets, in 1970 dropped about 6 percent 
compared with 1969; imports of coke fell 
35 percent. Eighty-two percent of coal im- 
ports came from Poland and 17 percent 
from the Soviet Union. Imports of coke 
were mainly from the Soviet Union and 
West Germany. 

Petroleum.—Danish consumption of 
crude oil has more than doubled since 
1966, and consumption of refined products 
rose nearly 60 percent. Imports in 1970 in- 
cluded 10.12 million tons of crude oil and 
10.2 million tons of refined products. Pro- 
visional figures for 1970 indicated inland 
consumption of 10.2 million tons of crude 
oil and 17.3 million tons of refined 
products. 12 Fuel oils made up 82 percent 
of the consumption of petroleum products. 

By yearend 1970, the three petroleum re- 
fineries in Denmark had an aggregate re- 
fining capacity of 196, 000 barrels of crude 
oil per day. Refineries were operated at 
Fredericia (46, 000 barrels per day) by A/S 
Dansk Shell; at Kalundborg (70,000 barrels 
per day) by Dansk Esso A/S; and at Stigs- 
naes (80,000 barrels per day) by Gulf Oil 
Refinery A/S. 

In 1970, agreement was reached between 
Danish and West German authorities on 
delineation of offshore territorial bounda- 
ries in the North Sea. Subsequently, Dansk 
Undergrunds Consortium (DUC) an- 
nounced that four discoveries of oil and 
two discoveries of gas had been made since 
1966. All of the discoveries were made 
near the western limit of the Danish sec- 
tor, in an area approximately 60 miles 
southeast of Norway's Ekofisk field and 75 
miles north of the Tenneco discovery in 
the Netherlands sector. DUC planned to 
produce about 10,000 barrels of oil per day 
from one of its fields, starting in 1972. 
DUC participants included Gulf Oil Co. 
(operator), 30 percent; the Royal Dutch- 
Shell Group, 30 percent; the A. P. Moller 
Group, 25 percent; Texaco, Inc., 7.5 per- 
cent; and Standard Oil Co. of California 


7.5 percent. 
Greenland.—Vestgron Mines Ltd. 67- 
percent owned by Cominco Ltd. of 


Canada, was granted a mining conces- 
sion in the Marmorilik area of west Green- 
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land. Other shareholders include Westfield 
Minerals Ltd. and Northgate Exploration 
Ltd. Through Greenex, S.A., a Danish sub- 
sidiary, Vestgron will conduct a $3.5 mil- 
lion program of exploration and develop- 
ment during 1971 and 1972. The 
concession area, which covers 37,000 acres, 
includes two zones of lead-zinc-silver min- 
eralization about 5,000 feet apart that 
were estimated by Cominco Ltd. to contain 
reserves of at least 2.5 million tons of ore 
averaging 4.3 percent lead, 18.3 percent 
zinc, and 0.8 ounces of silver per ton. 

Other mineral explorations, largely 
backed by Canadian companies, were being 
carried out or planned for nickel, copper, 
chromite, molybdenum, iron ore, uranium, 
and other metals. Fernico A/S- reported 
drilling a nickel ore occurrence on 
Disko Island and finding interesting show- 
ings of chalcopyrite on Arveprinsens Ej- 
land (lat. 729 N.). Farther south, the Ore- 
sund Cryolite Co. continued prospecting in 
the area between Godthaab and 
Egedesminde. The company is reported to 
have found large deposits of iron ore con- 
taining about 39 percent iron. The Danish 
Atomic Energy Commission continued in- 
vestigations of low-grade uranium ore in 
the vicinity of Julianehaab. Offshore min- 
eral exploration in the Davis Straits area 
was begun by Marine Resource Consul- 
tants, Inc, of Santa Monica, Calif. The 
vessel used for this project was leased from 
the Iceland State Research Council, which 
wil participate in the investigations. In 
East Greenland, prospecting was continued 
by A/S Nordisk Mineselskab. 


By the beginning of 1970, applications for 
oil and gas concessions in Greenland had 
been received from about 40 companies by 
the Greenland Ministry in Copenhagen. 
Preliminary reconnaissance concessions 
(without drilling rights) had been granted 
to Compagnie Frangaise des Pétroles and 
to Ponderay Polar A/S. By the end of the 
year, about 10 other companies had been 
granted 2-year prospecting licenses. Partic- 
ular interest was shown in the shelf areas 
between Greenland and the Canadian arc- 
tic archipelago and near Disko Island. 
Seismic surveys were carried out by at least 
five groups of companies during the year. 


12 Organization for Economic Cooperation and 
Development (OECD) (Paris). Provisional Oil 
5 by Quarters: Fourth Quarter, 1970. 1971, 
1 pp. 
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ICELAND +° 


In 1970, Iceland recorded a substantial 
increase in the value of mineral industry 
production as the result of new mineral 
developments and general improvement in 
the nation’s economy. The major incre- 
ment was the production of aluminum in 
the smelter at Straumsvik, which com- 
pleted its first full year of operation. Out- 
put was also up sharply at the 3-year-old 
Lake Myvatn diatomite plant. Recovery of 
the economy from the drastic depression of 
1967-69 stimulated construction activity and 
increased the demand for building mater- 
ials, especially sand and gravel and all types 
of stone. 

Government Policies and Programs.— 
Booming economic conditions and an ex- 
pensive wage settlement in midyear caused 
Iceland’s chronic inflation problem to 
reappear. Consequently, a general price 
freeze was announced by the government 
as of November l, and price control legis- 
lation was under consideration by the Al- 
thing (Parliament). 

On March 1, Iceland joined the Euro- 
pean Free Trade Association (EFTA). As 
a condition of membership, many import 
tariffs were lowered as of that date, and a 
general tariff revision went into effect on 
January 1, 1971. What effect these provi- 
sions will have on mining for domestic 
consumption cannot yet be determined. 


PRODUCTION 


The Straumsvik smelter of Swiss Alumin- 
um, Ltd., turned out 37,956 metric tons of 
primary aluminum during 1970. its first 
full year of operation. This production, 
practically all of which is exported, con- 
tributed nearly $22 million to the national 
economy and represented 4.5 percent of 
the gross national product (GNP). Addi- 
tional growth in mineral output came 
from the diatomite plant at Lake Myvatn, 
operated by Johns-Manville Corp. which 
nearly doubled its previous year's produc- 
tion and gave Iceland a further $1.5 mil- 
lion in export income. Other mineral and 
mineral-related industries showing expan- 
sion were building materials, especially 
crushed and dimension stone and metal 
scrap. 


TRADE 


In 1970, exports of aluminum and dia- 
tomite helped to reduce Iceland’s histori- 
cally unfavorable balance of mineral] trade. 
These two products together earned for 
the country $21 million in foreign ex- 
change. Import data are not yet available, 
but past trends indicate that an estimate 
of. between $33 million and $34 million in 
mineral imports would be reasonable when 
allowance is made for increased receipts of 
alumina. Exports of mineral products are 
forecast to approach $27 million in 1971, 
and this would mean only a relatively 
slight deficit in mineral trade when the 
fact that exports are valued f.o.b. and im- 
ports are valued c.i.f. is taken into ac- 
count. The trend in mineral and total 
commodity trade is shown in the following 
tabulation, in million dollars; 


Mineral Total Mineral 
commod- commod- commod- 
ity ity ities 
trade trade share of 
total 
(percent) 
Exports (f. o. b.): ! 
1965. ....... 0.1 129.4 0.1 
1966. ....... .2 140.8 .1 
19677 .2 97.0 .2 
1968 .8 81.7 .4 
196899 6.9 100. 6 6.9 
Imports (c. i. f.): 1 
19665 22.9 137. 0 16.7 
1966 22.9 159.0 14.4 
19677 23.8 163.4 14.6 
19688 26.7 137.6 19.4 
19689 27.7 123.2 22. 5 


1 Export and import figures are not directly com- 
parable, because exports are valued f. o. b. (cost, 
only) while imports are valued c,i.f. (cost, insurance, 
freight). A rule of thumb is that cost represents 90 
percent of import value. 


Imports of mineral commodities rose 3.5 
percent in value in 1969, the last year for 
which data is available. The entire in- 
crease consisted of imports of bauxite for 
the aluminum smelter. Smaller values of 
other minerals were imported, particularly 
petroleum products, probably reflecting the 
lower average level of economic activity. 


COMMODITY REVIEW 


Aluminum.—Expansion continued at the 
Alusuisse aluminum plant at Straumsvik in 
1970. Capacity was rated at 44,000 metric 


13 Prepared by David G. Willard. 
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Table 5.—Iceland: Mineral commodity trade 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Iron and steel scrap. ..................-- c LL LLL L2 LLL LL LL eee eee 2,978 8,625 
NONMETALS 
Ie AA ERR EUN ——-- t 2,188 7,444 
IMPORTS 
METALS 
Aluminum and alloys unwrought and semimanufactures 831 8,713 
Copper and alloys unwrought and semimanufacture s r 138 110 
Iron and steel semimanufactures.. 2 2 LLL LL LL LLL lc LLL 2L eee r 28, 729 24, 254 
Lead and alloys . and semimanufacture s 112 177 
Magnesium including alloys, all form 1,001 TN 
Silver and platinum, all form value, thousands. . r $91 $81 
NONMETALS 
ttt SEP PU —----——————— 17,071 22,794 
Clay producta: 
J%ĩÜ˙’ʃb ⁵ð⁵ꝰ⁵¹iquuUwUu ...... ede E 1,637 629 
N oſdſddſrkðſſſddddddãſGſdvꝛſ ³ðA ee E 64 795 
Cryolite and lt“! ð ed uae cies EF 2,198 
Fertilizers manufactured. ........... 2 2 2L LL LLL LLL LL LL ene ee r 86,214 85,026 
f yd 6,940 291 
Lim... A ³ q ³ RGä³yͤ ĩð2—q. a h m LE 1,218 22, 724 
Pigments, titanium oxidee es: 275 289 
Salt. nn MC SAE E sae a i ONU RR OUR ss ae ta Ea ata Pe Mee Ra EE 57, 280 47,770 
Stone, dimension, workeedgddddl „„ m" 
Other, building materials of asphalt, asbestos and fiber, cement, and unfired non- 
metalá 1.6.8... i oe eh ol / ett AU E 627 727 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturlalalckaakakakõõa l ll... 2,149 2,058 
en o/ uds eim dum 426 489 
Coal, anthracite and bituminou s „ 13,012 2,982 
^i NONO EE AETERNE PROPONIT RM NIMES E, 1,188 m 
Petroleum refinery products: 
Gasoline, motoorrrr᷑r᷑ r thousand 42-gallon barrels 478 446 
Kerosine and white spirit 5 do 8 298 
Distillate fuel oll... ....2.. do.... 2,524 1,878 
Residual fuel oil.......... 2 2.222 22 LLL LL LLL LLL LLL calc esl ela. do 710 602 
Lubricants- ͤ ↄ⁵¹˙Üu... ꝙ . y lu ied do 32 35 
er: 
Nonlubricating oils, n. es do- ae 
Bituminous mixtures, n.e.s__..._-_...--__------------------e- do.... 17 11 
Liquefied petroleum gas „„ O..-- 5 6 
TOM o jog wets ot goto ean !!!!! 8 do.... 8,769 8,279 
* Revised. 


tons per year by midyear and is scheduled 
to reach 60,000 tons by 1972.14 
Petroleum.—A bill was introduced in 
the Althing (and passed early in 1971) for 
the planning, engineering, and (if feasi- 
ble) construction of a petroleum refinery. 
Iceland currently has no refinery, and pe- 
troleum products constitute about half of 
its mineral imports. Refinery plans have 
been considered previously and have al- 
ways been declared infeasible because of 
the small local market and limited range 
of product demands, but growth of the 
market may now justify the installation. 
Majority ownership will be held by the 
Icelandic Government and local private in- 
terests and the minority ownership, by a 
foreign investor. An American oil operator 


was considered most likely to be selected 
for the minority foreign ownership.15 

Sea Chemicals.—A drilling survey com- 
pleted in 1969 indicated the possibility of 
producing a variety of chemicals from sea 
water and geothermal brines, using energy 
obtained from Iceland's plentiful geother- 
mal steam. The likely location would be 
Reykjanes at the southwestern tip of the 
island. Among the possible products are 
sodium chloride, magnesium chloride, cal- 
cium chloride, potassium chloride, bro- 
mine, and lithium. A total investment cost 
of $26 million has been estimated for the 


M U.S. Embassy, Reykjavik. State Department 
Airgram A-149, Aug. 13, 1970, p. 2. 

15 U.S. Embassy, Reykjavik. State Department 
Airgram A-85, Apr. 30, 1970, p. 1. 
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project. Further studies were in progress, 
and, if they indicate feasibility, it is ex- 
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pected that bids from foreign investors will 
be solicited.16 


SWITZERLAND“ 


Metal consumption in Switzerland is 
very high, and expansion has been particu- 
larly marked in nonferrous metals, al- 
though iron and steel still lead the list of 
metals consumed to produce semifinished 
and finished products. 

A modest output of several nonmetallic 
mineral commodities such as cement, lime, 
and gypsum continued to be sustained by 
indigenous mineral resources; output rose 
5 percent in 1970. Switzerland's aluminum 
refining industry, based entirely upon im- 
ported raw materials, met Swiss consump- 
tion requirements and provided a small 
excess that was exported as aluminum in- 
gots and semifabricated products. The 
Swiss petroleum refining, electric steel, and 
nonferrous metals industries, also based on 
imported raw materials, supplied a sub- 
stantial portion of the nation's require- 
ments of these processed mineral commodi- 
ties. 

Three distinct groups of Swiss factories 
use nonferrous metals to produce semifin- 
ished and finished products.18 

l. The "Metallwerke" (Metal Works) 
group used primary metal and scrap to 
produce semifinished sheet, strips, rods, 
wire, profiles, and tube products of copper, 
brass, cupronickel, argentan, and bronze. 
These semimanufactured products were 
sold to the following Swiss industries in the 
percentages indicated: 


Machinery and apparatus. 18 
Watch industry 16 
Electrical indus tr 14 
EXDOPA.. 2.2.2298 a 14 
Consumer goods 12 
Construction industry) 10 
Transportation, ammunition, 

COMB occ AAA d SE OC 9 
RIDE... 8 7 


2. Wire and cable factories produce cop- 
per wire and cables from imported pri- 
mary metal for electrical conductors with 
protective coatings. 

3. Over 60 metal foundries produce fit- 
tings, taps, valves, toys, etc., mainly from 
nonferrous metal scrap. 

The Swiss gross national product (GNP) 
measured in terms of 1970 market prices 
increased to 9.1 percent; the real growth of 
GNP was only 4.3 percent. This reflected 


the slowdown in the Swiss economic boom 
as evidenced by the decrease in the rate of 
expansion of industry, a decline in 1970 
global demand, an increasing reliance on 
imports and high prices from abroad, and 
a labor market in which positions ex- 
ceeded workers. 

The Swiss labor market remained ex- 
traordinarily stable during the year and 
reflected the full employment situation. 
The major problem continued to be that 
of reducing the number of foreign nation- 
als in the working force. In 1970, the Swiss 
Federal Council tightened controls over 
these workers by establishing a quota sys- 
tem to limit and stabilize the number of 
foreign laborers. 

In 1970, petroleum, the nation's main 
primary energy source, supplied 78.4 per- 
cent of the total energy consumed. Petro- 
leum product consumption increased 12 
percent and totaled 95.1 million barrels. 
Imports of crude oil increased 11 percent in 
1970 to 41.6 million barrels. About 60 per- 
cent of the crude imports was obtained 
from Libya with Algeria supplying 14 
percent, the Middle East supplying 23 per- 
cent, and Tunisia supplying 3 percent. Re- 
finery product imports increased by 27 per- 
cent and totaled 60.3 million barrels, of 
which 92 percent was obtained from sources 
in the European Economic Community 
(EEC), primarily West Germany (29 per- 
cent), Italy (25 percent), France (23 per- 
cent), the Netherlands (11 percent), and 
Belgium-Luxembourg (4 percent) .19 In 
addition, Communist Bloc countries sup- 
plied 7 percent of the total refinery prod- 
uct imports in 1970. 

Hydroelectric and nuclear power ac- 
counted for 15.3 percent of total energy 
consumption, coal provided 4.4 percent, 
fuel wood provided 1.6 percent, and im- 
ported gas supplied the remainder. 


16 International Minerals. Minerals From Sea 
Water No. 38, November 1970, p. 29. 

17 Prepared by Richard F. Stevens, Jr. 

18 Meister, Max. Swiss Industry Needs Non-Fer- 
rous Metals. Foreign Trade, v. 135, No. 1, Jan. 
2, 1971, Ottawa, Canada, pp. 26-28. 

19 Pétrole Informations (Paris, France). Les Ac- 
tivités Pétroliéres de la Swisse en 1970 (Petroleum 
Activities in Switzerland in 1970). No. 1196, Sept. 
3, 1971, pp. 15-17. 
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Because of its landlocked location and 
the absence of significant indigenous min- 
eral resources, the Swiss economy contin- 
ued to be highly dependent upon trade to 
obtain raw and semiprocessed materials. 
The relationship between mineral com- 
modity trade and total trade is shown in 
the following tabulations. 


Value (million dollars) Mineral 


commod- 
Mineral Total ities 
commod- commod- share of 
ity ity total 
trade trade (percent) 
Exports: 
1967 207.9 3,470.9 6.0 
19688 233.9 3,950.6 6,0 
1969 295.7 4,609.5 6.4 
Imports: 
1967 . 769.5 4,099.1 18.8 
1968. 853.8 4,494.4 19.0 
196999 991.3 5, 266.4 18.8 
Trade balance: 
987 —561.6 —628.2 XX 
1988. —619.9 —543.8 XX 
19699. 695. 6 —656.9 XX 


XX Not applicable. 


A breakdown of Swiss foreign trade in 
chemicals and chemical products, as re- 
ported by the Swiss Association for Chemi- 
cal Industry, is given in the following tab- 
ulation which indicates a 10-percent in- 
crease in exports and a 19-percent increase 
in imports in 1970 over 1969. 


(Million dollars) 


1969 1970 
Chemical exports: 

Organic chemical prod- 

T e. AEE P E souls 349.2 389.3 
Dye stuffs, paints, ink, 

colors, e acid..... 204.4 231.1 
Pharmaceuticals. .......- 200.8 212.8 
Plastics, cellulose others, 

es ters 92. 5 104. 0 
Fragrances and 

cosmetic 44.9 49.9 
Soaps, waxes, cleaning 

proone FC 24. 8 24.9 
Other chemical products. 92.5 98.3 

Total... A 1,009.1 1,109.8 

Chemical imports: 

Organic chemicals 195.6 252.6 
Plastics 115.1 131.2 
Other chemicals 291.4 332. 8 

Totalall.. 602.1 716.6 


In 1969, nonferrous metal exports (ex- 
cluding ores, concentrate, and scrap) con- 
stituted about 30.4 percent of the total 
mineral exports by value or $89.8 million. 
Precious and semiprecious stones contrib- 
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uted about 28.5 percent or almost $84.4 
million to total mineral exports. Countries 
of the EEC and the European Free Trade 
Association (EFTA) remained the princi- 
pal recipients of Swiss mineral exports 
during 1969. 

Iron and steel, the largest major group 
of mineral commodity imports in 1969 
contributed 32.1 percent or $318 million to 
total Swiss mineral imports. Mineral fuels 
imports valued at $302 million contributed 
30.5 percent and nonferrous imports to- 
taled $192 million and represented 19.3 
percent of the total. In 1969, imports of 
gems and semiprecious stones were valued 
at $101 million or 10.2 percent of the 
total. The EEC continued to account for 
the major portion of Swiss mineral imports 
in 1969. 

Data on petroleum and petroleum prod- 
ucts were converted from metric tons to 
U.S. barrels of 42 gallons by using the 
conversion factors given in the report “In- 
ternational Petroleum Annual, 1969.” 20 
Consumption of refined petroleum prod- 
ucts in Switzerland, approximately 40 per- 
cent of which was domestically refined 
from imported crude oils and the remain- 
der of which was imported as products is 
indicated in the following tabulation in 
million barrels. 


Product 1969 1970 
Motor and aviation gasoline. . 16.4 18.1 
Kerosine and jet fuel 8.7 4.5 
Distillate fuel oil. 48.5 48.2 
Residual fuel oil. 18.7 15.8 
Lubricants (including 
oon) ROC ERROR E 6 .6 
Other refined products 4.4 5.1 
Refinery fuel and loss 2.2 8.8 
Total: ideal ELS 84.5 95.1 


Sources: Bulletin International Petrole (Paris, 
France), BIP No. 1634, July 28, 1970; Bureau of 
Mines International Petroleum Annual (1969), 
March 1971; and Bureau of Mines International 
Petroleum Annual (1970), March 1972. 


COMMODITY REVIEW 


Metals —Aluminum—During 1970, an 
18,000-ton expansion of Swiss Aluminium 
Ltd.’s (Alusuisse) smelter at Steg, in the 
canton of Valois, increased the total Swiss 
aluminum processing capacity to about 
93,000 tons per year. 

Copper.—Copper consumption in 1968, 
the most recent year for which data are 


20 Bureau of Mines. International Petroleum 
Annual, 1969. March 1971, 39 pp. 
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Table 6.—Switzerland: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
METALS 
Aluminum: 
Oxide and e J 8 88 126 West Germany 36. 
Metal including alloys: 
Unw rough 24,212 18,277 West Germany 9,990; Italy 2,850; 
nited Kingdom 2, 187. 
Semimanufactures...................- 27,007 28,779 Denmark 8,445; Austria 2 632; 
Columbium and tantalum, tantalum including 
alloys, all forma „„ 5 18 West Germany 11. 
Copper: 
p . E 162 210 Netherlands 102; France 80. 
Metal including alloys: 
Naa T o AET ³.A E 8 12,782 17,945 West Germany 11,002; Italy 
1,778; France 1 566 
Unwrought; ------------------------ 6,347 3,959 West Germany 2 640 Italy 1,888. 
mimanufacturee s 9,911 9,494 United States 1 210; Italy 1. 500. 
Gold unworked or partly worked 
thousand troy ounces. . 1,789 843 West Germany 599; France 65: 
Austria 44. 
Iron and steel: 
Ore and concentrate r 10,469 18,246 West Germany 18,240 
89§ö; ³ d mm 88 39,835 27,251 Italy 15,238; West Germany 7,673. 
Pig iron, ferroalloys and similar materials 9,409 11,701 West Germany 6,957; Italy 2.885. 
Steel, primary forms. ....................- r 8,901 4,408 "West Germany 2, 763; Italy 1,595. 
Semimanufacturee ss r 85,041 104,687 Italy 18,574; est Germany 
18 462; Austria 15,287. 
Lead including alloys: 
9õ§;ê ; ⁊7ß-A . A 5,407 8,867 Italy 6,908; Austria 850. 
Unwrought and semimanufactures r 686 486 Austria 210. 
Magnesium including alloys, all forms........... r 124 150 West Germany 89. 
Meu Dodo wb WORT SE 76-pound flasks. . r 145 61 West Germany 32; France 10. 
Nickel: 
Matte, speiss and similar materialas 7 46 West Germany 41. 
Metal “including alloys unwrought and semi- 
manufacture s 1,300 1,454 United Kingdom 285; West 
Germany 196; Spain 176. 
Platinum group and silver e alloys: 
Platinum group thousand troy ounces 181 146 Italy 48; United Kingdom 29; 
est Germany 21. 
Sil Vers ges tec ee Uma E EPIS do.... 4,989 8,824 Italy 3,033; West Germany 1,921; 
France 742. 
Tin including alloys: 
CPO ch cactosu cers tee Ei long tons r 87 98 West Germany 89. 
Unwrought and semimanufactures. . do r 83 64 Austria 34; United Kingdom 22. 
Titanium oxides__.....-.-.-.......--...------ 85 92 NA. 
Zinc BCID uw eee ꝶ k Ma de ees 1,526 1,452 Italy 1,209. 
Other: 
Ore and concentrate of molybdenum, tanta- 
lum, vanadium, and zirconium..........- 83 86 Yugoslavia 70; West Germany 16. 
Ash and residue containing nonferrous metals. 17,145 20,283 West Germany 7,308; Italy d enn 
Belgium-Luxembourg 8,882 
Oxides, hydroxides and peroxides of metals 
NiO BS tes eee e eee 83 82 West Germany 21; Japan 5. 
Metals including alloys, all forms: 
Metalloids..........................- 6,312 7,678 West Germany 4,054; Japan 1,400. 
Base metals, including alloys, all forms, 
WS ANC KNEE NR 26 66 West Germany 26; Netherlands 22. 
NONMETALS 
Abrasives, natural, n.e.s.: 
gis ans powder of precious and semiprecious 
wus Seca ee eee E 19 12 West Germany 3. 
Grinding and polishing wheels and stones 656 708 West Germany 188; United 
Kingdom 121 
Abe... ides des RN 82 50 
Gemelit..-. once Ses ĩ?(7«ö ELEME TS 108,868 101,219 West Germany 64,982; Italy 
eye JUN E products (including all refractory 
uos omm (including nonclay bricks). ...... 1,548 1,841 NA. 
Nonrefractory............-.-...-2.2..2.2.2.2-.- 59,032 61,482 West Germany 25, 819; France 


See footnotes at end of table. 


19,901; Austria 11,515. 
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Table 6.—Switzerland: Exports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS—C ontinued 
Diamond: 
Gem not set or strung. ...value, thousands * $14,268 514,954 West Germany $3,962; France 
84 HE ; Belgium-Luxembourg 
e, . do.... $1,791 $998 Belgium-Luxembourg $243; West 
1 $182; Yugolslavia 
Distel. 82 136 Austria 81: West Germany 12. 
Fertilizer materials manufactured, nitrogenous... 21,721 9,522 United Kingdom 6,337; France 
Gypsum and plas ters 2,226 2,392 NA. 
III 8 2,167 2,282 NA. 
Air.. 8 43 42 NA. 
ica: 
Crude including splittings and waste 107 98 NOU DAE 29; Sweden 17; 
relan ` 
Worked including agglomerated splittings. . . 185 216 Sweden 88; Netherlands 33; 
Austria 21; Belgium-Luxem- 
bourg 21. 
Precious and semiprecious stones, except diamond: 
Natural.................- thousand carats.. 79,505 40,890 France 7,580; United Kingdom 
6,805; West Germany 6, 705. 
Manufactured do.... 226,950 179,365 West Germany 60,565; Italy 
18,190; Pakistan 16 ,020. 
Salt and brines--_---------------------------- 6 1,186 West Germany 1,182. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda_.........--....----------.--- 8,886 16,987 Austria 5,507; Hungary 4,500; 
Czechoslovakia 8 647. 
Caustic potash, sodic and potassic peroxides. 82 1 NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked.............. 39 , 462 88,898 West Germany 27,823; Italy 3,888. 
Worked. ³·üꝛwàA ee nh 6,963 9,006 West Germany 8 272. 
Doe d eR EIE ES US 120 78 Austria 27. 
Gravel and crushed rock. ................. 37 ,045 48,198 West Germany 40,130. 
Limestone (except dimension) 83 1,000 All to Italy. 
Quartz and quartzi te r 18,096 29,585 Italy 18,751. 
su Sand excluding metal bearing 19,598 18,524 NA. 
ulfur: 
Elemental r 207 236 West Germany 230. 
Sulfur dioxide md. 669 125 West Germany 92. 
Sulfuric a ci. r 7,823 12,748 West Germany 11, 948. 
Tale, steatite, soapstone, and pyrophyllite 2,059 1,739 Italy 1,706. 
Other n.e.s.: 
Slag, dross and similar waste, not metal 
od br 2h ett NONO 8 9,484 NA 
Bromine, iodine and fluorine............... 21,963 22,577 West Germany 21,516. 
Building materials of asphalt, asbestos and 
fiber, cement and unfired nonmetals n.e.s. . 6,346 5,493 West Germany 3,930; Italy 775. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................. 782 8 France 1. 
Carbon blaeeekkkkkkdgk⁊ 201 310 ee . 81; 
Coal including briquets, all grades. r 2,689 3,974 y 2, 0 e 
ourg 1, 04 
Coke and semickckkkkaaea „„ 35, 558 52, 886 Austria 21,201; West Germany 
Peat including peat briquets and litter 412 112 France 94; West Germany 28. 
Petroleum refinery products 
Gasoline, motor thousand 42-gallon barrels. . 105 240 Austria 210. 
Distillate fuels__.._........._-.-___- do.... 21 196 All to Austria. 
Residual fue las do 1,221 1,280 Do. 
Lubricants... .....................- do.... 4 11 Italy 8. 
Other: 
Petroleum cok do.... 56 6 All to Austria. 
Bituminous mixtures n.e.s....... do.... 8 3 NA. 
1A do- 1,449 1,736 
Mineral tar and other coal, petroleum, or gas de- 
rived erude chemicals r 1,468 2,066 West Germany 1,515; France 261; 


Italy 245. 


r Revised. NA Not available. 
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Table 7.—Switzerland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrate... ................- 83 296 France 172; United Kingdom 101. 
Oxide and rone FC 161,899 149,437 France 123, 447; Jamaica 16,152. 
Metal inclu ing alloys: 
Unwrought. ......................... 15,577 19,122 Norway 12,714; Austria 2,539. 
Semimanufactures 8,067 10,654 West Germany 4, 4, 533; Sweden 
6 
Antimony including alloys, all forme 137 816 Republic of South Africa 216; 
Japan 113; mainland China 103. 
Arsenic trioxide, pentoxide, and acids 122 95 Franco 11 Sweden 16: United 
tates 16. 
Beryllium including alloys, all form r 11 19 West Germany 14. 
Chromium: 
SGhrom fte 2,644 4,055 Republic of South Africa 3, 829. 
Oxide and hydroxide...................... 528 634 West Germany 463; Italy 10. 
Cobalt oxide and hydrox ide 6 10 Belgium-Luxembourg 9. 
Copper including alloys: 
(o0 Meer 638 511 Israel 246. 
Unwrought. ........... 2... 222. L llc. .l- 88,667 41,338 Belgium-Luxembourg 11,263; 
: aL Germany 9,607; Zambia 
Semimanufacturee s 22 324 27, 266 United Kingdom 11, 376; West 
Germany 4, 270. 
Gold unworked and partly worked 
thousand troy ounces.. 413 878 West Germany 294; Belgium- 
Luxembourg 28; France 22. 
Iron and steel: 
Ore and concentrate including roasted pyrite. * 24,072 38,255 Mauritania 33,768. 
J%ô§öĩ§êé1V OPE et ee 26,896 21,714 West Germany 18,893. 
Pig ron including cast one sponge iron, 
Fen eisen, powder and shot............ r 61,500 64,264 West Germany 47,678. 
77 NR 8 17,974 17,150 West Germany 4,232; France 
2,462; Norway 2 250. 
Steel, primary form r 185,083 208,905 France 61, 478; West Germany 
Semimanufactures: 
ars, rods, angles, shapes and sections: 
ire odd... thousand tons 61 76 France 31; West Germany 22. 
Other bars and rodss do.... 144 198 West Germany 82; France 51; 
Austria 21. 
Angles, shapes and sections. do 332 248 West Germany 82; France 77; 
Belgium-Luxembourg 61. 
Universals, plates and sheets 
do.... 495 695 West Germany 260; France 168; 
Netherlands 52. 
Hoop and strip............. do 24 189 West Germany 56; Belgium- 
Luxembourg 54; Austria 34. 
Rails and accessories do.... 48 45 West Germany 12; Austria 10; 
Belgium-Luxembourg 8. 
C ⁵ũ A AA do 22 29 Austria 9; West Germany 9. 
Tubes, pipes, and fittings....do.... 122 156 West Germany 72; France 28; 
Austria 12. 
Castings and forgings, rough. do- 2 2 Mainly from West Germany. 
%% RC Se do.... 1,250 1,628 
Lead 
Oxide8. o —Ah—H— -w ·˙Ü¹ m EE 203 379 West Germany 147. 
Metal including alloys: 
Unwrought including scrap............ 20,228 25,965 West Germany 5,126; France 
4, 161; Belgium-Luxembourg 
Semimanufactures. ..................- 616 782 West Garmany 714. 
Magnesium including alloys, all form r 786 1,139 Norway 990. 
Manganese oxides. .............. 2L... ...- 632 780 Japan 480. 
Mereur 76-pound flasks.. r 788 754 Mexico 232; Yugoslavia 208. 
1 enum including alloys, all forms. ........ 8 11 Austria 6. 
ckel: 
Metal including alloys: 
JU dd D ROM e E 78 119 United Kingdom 94. 
Unwrought. ........... 2-222 ll.-.cl2.- 1,519 2,109 United Kingdom 698; Belgium- 
Luxembourg 474; N orway 397. 
Semimanufacture s 962 1,278 United Kingdom 453; West 
Germany 324; United States 125. 
Platinum group including alloys, all forms 
thousand troy ounces. . 1 143 123 United States 40; U.S.S.R. 29; 
France 21. 
Silicon including alloys, all form 243 151 Italy 100; Norway 50. 


See footnotes at end of table. 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—C ontinued 
Silver including alloys, all forms 
thousand troy ounces.. 


Oxides 
Metal including alloys, all forms: 
Unwrought. ..................-.....- 


Semimanufacturees 
Titanium oxides 


Tungsten: 
Ore and eoncentrate 
2i Metal including alloys, all forms 
e: 


Metal including alloys: 
Blue 50 E yates han te PRODR REROR NEN 


Other: 
Ore and concentrate of molybdenum, tanta- 
lum, v um, and zirconium..........- 
ne and residue containing  nonferrous 


Oxides, 


Motallo alkaline earths and rare earth 

metali. culte docccscesmeude 
Pyrophoric alloys....................- 
Base metals including alloys, all forms 


NONMETALS 
Abrasives, natural n.e.s.: 
ice, emery, natural corundum, ete 
oe and polishing wheels and stones 


Barite and wither ite 

Boron materials: 
Crude natural borate s 
Oxide and acid 


Chalk 
Clays and products (including all refractory brick): 
Crude n.6.8... ⅛ð ei Osa d eee 


Cryolite and chiolite........ ...... 2... ee 
Diamond: 
Gem not set or strung.....value, thousands 


Industrial... ............. 2... -.- do 


Diatomite and other infusorial earths. . ........ 
Feldspar and fluorspar. .....................-- 


Fertilizer materials: 
Crude: 
Nitr 
Phosp 


See footnotes at end of table. 


1968 


18,671 


26 


14, ,999 
1,826 
757 

483 
83,470 
14,580 
172,610 
651 


$28,188 


$2,160 


2,029 
17,325 


401 
21,957 


87,091 
20,665 


1969 


7,468 


15,397 
176, 206 
550 

$34 , 486 


$2,818 


2,601 
17,216 


543 
21,679 
86,296 
18,152 


Principal sources, 1969 


West Germany 2,288; Peru 935; 
Arabian Peninsula 797. 


NA. 


Netherlands 868; United Kingdom 
190; Malaysia 187. 

West Germany 76; Netherlands 42. 

West Germany 8,352; United 
Kingdom 2,568. 


All from Portugal. 
West Germany 98. 


West Germany 594; France 289; 
Netherlands 283. 
Belgium-Luxembourg 2,805; 
nited dom 540; West 
Germany 892. 
Belgium-Luxembourg 6,511; 
est Germany 5,067; North 
Korea 4,875. 


Be ium-Luxembourg 988; West 
ermany 416. 


Australia 2,835. 


West Germany 982. 

West Germany 1,068; France 997. 
West Germany 361. 

NA. 


Republic of South Africa 216; 
lgium-Luxembourg 116; 
Japan 118. 


NA. 

West Germany 743. 

Canada 8,026; ” Republic of EEUU 
Africa 2 ,718; U.S.S.R. 2, 

West Germany 1,825. 


United States 1,246. 
Yugoslavia 2,900; France 757. 
France 15 062; West Germany 


12, 
France 14,086. 


West Germany 81,427 ; United 
Kingdom 58,116. 
All from Denmark. 


Belgium-Luxembourg $10,609; 
3 A 354; United States 


$4, 
Belgium-Luxembourg $658 
Republic of South ‘Africa $547. 
United States 1,068. 
France 3; ,099; West Germany 


All from West Germany. 

* 880 14,875; United States 

France 61,254; West Germany 
14,817. 

France 17,648. 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS—Continued 
Fertilizer materials—Continued 
Manufactured: 
Nitrogenous. ...............-.......- 2,552 
Phosphatic: 
omas (basic) slag. ............- r 216,669 
812,77 PUR 17,885 
POUSBNIO oce Ecuador 18,169 
Other including mixed. ................ 81,528 
Ammon ia 5,155 
Graphite, naturall!lll 2... - 2... 508 
Gypsum and plas tees 63,332 
7öCöÜ˙m ß 8 r 33,470 
M agnese ELN A AEI E EEA C 3,350 
ca 
Crude includin af splittings and waste 638 
Worked mn ng agglomerated splittings - - - r 189 
Pigments, mineral 
Natural mida JJ ˙ Ä 475 
Iron oxides processed 2,200 
Precious and semiprecious stones, except diamond: 
Natural................- thousand carats.. 177,565 
Manufacture do.... 100,425 
Pyrite (gross weight) 'ꝰꝰ 2. 2... ..- 42,217 
Salt and brines................ eee 1,600 
Sodium and potassium compounds, n.e.s.: 
Caustic soda...._...-...- 22 ee 7,169 
Caustic potash, sodic and potassic peroxides _ 2,927 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous...........----.------- 41,986 
GM M 84,253 
Worked: 
Slat Loc eee Uu pu De ir 1,382 
Paving and flagstone.............. 21,212 
j^, OUR C EE 8,406 
Dolomites ocu uere roue E Ee EeRSEeE 12,629 
Gravel and crushed rock. . . thousand tons 8,824 
perite (except dimension).............. 1 pc. 
Sand excluding metal bearing. 906,846 
Sulfur: 
Elemental: 
Other than colloĩi dall 35,241 
S... ĩð2A esce 336 
Sulfur dioxideed Le 25 
Sulfuric acid. ........... 2 ee 1,148 
Tale, steatite, soapstone, and pyrophyllite. ...... 12,361 
Other nonmetals n.e.s.: 
Crud6.. i. ß oci D ou. r 27,502 
Slag, dross and similar waste, not metal 
Ang orci esos ce aded e eir r 80, 596 
Oxides and hydroxides of magnesium, stron- 
tium, and barium......................- 272 
Bromine, iodine and fluorine............... r 1,226 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural.................- 944 
Carbon black. ....................-. Lll eee 7,556 


See footnotes at end of table. 


1969 


8,136 


198, 654 


17,132 
22,176 
38,418 
15,698 
853 
80,085 
20,387 
8,785 


756 
126 


NA 
780 


176, 200 
121,435 


82,359 
1,119 


8,954 
8,689 


Principal sources, 1969 


France 1,047; West Germany 


France 125,819; Belgium-Luxem- 


bourg 67 737. 
Bel jum-Luxembourg 5,738; 


ance 5,528. 
West Germany 11,889; France 


West Germany 14,796; France 
10,759. 

Austria 14,680. 

NA 


West Germany 46,225; Austria 
28,126; Italy 9,169. 
Italy P rad est Germany 


Austria 9,623. 


West Germany 331; India 88. 
France 98. 


Japan 480. 


Brazil 62,415; United States 
53,275; West Germany 23,955. 

France 117,800. 

Italy 32,846. 


West Germany 3,077; France 
2,966; Italy 1 642. 
France 1, 123; West t Germany 


,006. 


Italy 19,004; Austria 17,898. 
Italy 15,858; France 11,035. 


Italy 
Italy 21. 4225 Austria 9,264. 
Italy 6, 797 7; West Germany 1, 345. 


Italy 7, 568; France 3,586. 

France 2 397; West Germany 
1,018. 

France 43 ,620. 

Italy 17, 620; West Germany 2,812. 

Italy 366, 611; Be ium-Luxem- 
bourg 159 ,597; est Germany 


2, LÀ 


ry States 33,006; France 


West Germany 162. 

France 19. 

West Germany 565; France 226. 
Austria 4,950; France 4,567. 


West Germany 138,492; Nether- 
lands 2,165. 


France 12,885; West Germany 
7,921. 

West Germany 282 

France 1,205; Japan 72. 

Trinidad and Tobago 1,085. 


France 2, 687 N etherlands 1, 672; 
Italy 1 
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Table 7.—Switzerland: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
MINERAL FUBLS AND RELATED MATERIALS 
—Continued 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons. . 570 517 West Germany 879; Czechoslo- 
vakia 50. 
Briquets of anthracite and bituminous coal 
do.... 22 28 West Germany 18; France 6. 
Lignite and lignite briquets.......... do- 98 94 West Germany 88. 
Coke and semicok a do 296 233 West Germany 157; France 31. 
Hydrogen, helium and rare gases r 189 239 8 „ 127; United 
tates 
Peat and peat briquets and litter 41,298 45,027 West Germany 89,008; Poland 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 34,407 87,442 Libya 16,715; Algeria 9,875. 
Refinery products: 
Gasoline, motor...............- do... 10,447 11,492 West Germany 3,689; Italy 8,594; 
France 2,469. 
Kerosine and white spirit do- 597 549 Italy 295; France 132. 
Distillate fuel oil! do.... 29,683 80,810 Italy 7 328; France 6,628; West 
Germany 6,419. 
Residual fuel oil................ do 3,685 3,988 West Germany 1, 1,629; France 
Lubricants...................- do.... 562 563 Italy 154; Netherlands 107. 
Mineral jelly and wax........... do 69 79 West Germany 41; France 10. 
Petroleum cokckkkaeaeaee --- 300 279 United States 128; West 
Germany 124. 
Bitumen and other residues 1,406 1,335 West Germany 546; France 391. 
Bituminous mixtures, n.e.8........- 30 82 wet . 18; United 
ta e 
Mineral tar and other coal, petroleum, or gas 
derived crude chemicals. ...................- r 14,004 16,491 


r Revised. NA Not available. 


available, was estimated to be about 35,200 
metric tons or roughly 22 pounds per cap- 
ita. The largest consumers were the metal 
and wire works in Thun, Cossonay, Dor- 
nach, and Reconvilier. In addition to 
smelter copper, these works use large 
quantities of scrap from their own opera- 
tions and from those of their customers. 

Nonmetals.—Concrete.—One of the larg- 
est Swiss producers of building materials, 
A.G. Hunziker & Cie, operates a large fac- 
tory near Brugg, about 30 miles northwest 
of Zurich, which makes concrete pipes and 
prefabricated concrete building elements 
such as beams, slabs, and wall panels. The 
high degree of automatic control built into 
the plant allows the entire operation to be 
controlled by two men located in a sepa- 
rate concrete building that houses the 
office and control room. 

Mineral Fuels.—Petroleum.—Work was 
conducted on a large expansion of pipeline 
facilities for the transport of crude oil 
from Mediterranean ports (Fos, France 
and Genoa and Trieste, Italy) to the con- 
suming area of Central France, Southwest- 
ern Germany, and Switzerland. The pres- 


ar 8,598; West Germany 


ent pipeline facilities have a combined 
capacity of about 516 million barrels per 
year. To meet the area’s projected crude 
oil requirements, which are expected to 
more than double by the end of the cur- 
rent decade, additional pipelines will be 
constructed. Present plans envisage the 
construction of two completely new pipe- 
lines parrallel to the one already in exist- 
ence. The Swiss petroleum refineries sup- 
ply less than half of the country’s 
requirements. The balance is supplied by 
imports of refined petroleum products. 

The Swiss petroleum refinery at Collom- 
bey-Muraz, Valais, Reffinerie du Sud-ouest 
SA, which reportedly had a capacity of 
some 60,000 barrels per day, (3 million 
metric tons per year), announced plans for 
a $5 million expansion which would go 
onstream in 1972. The second Swiss refin- 
ery, Raffinerie de Cressier SA, at Cressier 
treated about 56,780 barrels per day 
(2,383,700 tons per year) of crude oil dur- 
ing 1970. 

As a result of a technical feasability 
study conducted during the year to deter- 
mine optimum methods of transporting re- 
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fined petroleum products the construction 
of a special pipeline was started in Novem- 
ber 1970. 

Seismic studies were conducted in the 
cantons of Berne and Lucerne in an at- 
tempt to find oilfields within Switzerland 


which would allow the country to be less 
dependent upon foreign sources for its 
mineral] fuel requirements. To date the 
seismic studies have not indicated the pres- 
ence of any oilfields. 
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BOTSWANA! 


Development of copper-nickel deposits at 
Selebi and Pikwe, construction of a dia- 
mond mine at Orapa, and intensified min- 
erals exploration highlighted activity in 
the mineral industry of Botswana. Anglo- 
American Corp. of South Africa Ltd. was 
prospecting in the Tati Concession, while 
United States Steel Corp., Anglo Transvaal 
Consolidated Investment Co. Ltd., and 
Middle Witswatersand Ltd. were prospect- 
ing in the vicinity of Lake Ngami, north- 
western Botswana. Concession rights to 
large areas of the eastern section of the 
country were held by Botswana Roan 
Selection Trust (BRST). In April BRST 
signed an agreement with the Government 
on taxes and royalties. It called for an in- 
come tax of from 40 to 65 percent of prof- 
its and royalty of 7.5 percent of profits. 
The Botswana Government received 15 


percent of the shares of Bamangwato Con- 
cessions Ltd., which owns the mineral 
rights to the Selebi and Pikwe deposits. De 
Beers Consolidated Mines Ltd. and the 
Government signed a tax agreement pro- 
viding for a royalty on the sale of dia- 
mond by De Beers and establishing income 
tax rates. The Government of Botswana 
also would receive 15 percent of all shares 
issued by the De Beers subsidiary. 

In May the Canadian Government 
agreed to loan Can$18 million to Bot 
swana for construction of an electric power 
station. The Government was negotiating 
with the World Bank for a Can$25 mil- 
lion loan to finance in part development 
of the Shashi Complex. 

Production of mineral commodities in 


1 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 
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1970 was estimated at $70,000, compared 
with $516,887 in 1969. Although Botswana 
is poised on the threshold of a considerable 
mining boom, mining and quarrying activ- 
ity in 1967-68 employed only 814 persons 
out of a total industrial employment of 
28,148. Statistics on production are shown 
in table 1. 


Reserves at the Selebi deposit of BRST 
were reported as 10.5 million tons proven 
ore containing 0.66 percent nickel and 1.57 
percent copper, and 3.0 million tons prob- 
able ore containing 0.92 percent nickel and 
1.32 percent copper. The deposit at Pikwe 
was said to contain 21.3 million tons 
proven ore containing 1.54 percent nickel 
and 1.20 percent copper. Probable reserves 
were placed at 10.9 million tons of ore 
having 1.11 percent nickel and 1.05 percent 
copper.2 

Reportedly, mining at a rate of 2.16 mil- 
lion tons of ore per year—1.5 million tons 
per year from Pikwe and 660,000 tons per 
year from Selebi—would be the optimum 
rate for developing the deposits. Ore will 
be concentrated at Pikwe in a 6,000-ton- 
per-day plant yielding 1,400 tons of 3.9 
percent copper and 3.5 percent nickel con- 
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centrate. A flash smelting and sulfur re- 
duction method will be used to produce a 
42-percent copper, 35-percent nickel, and 
20-percent sulfur matte. About 50,000 tons 
per year of matte will be refined at 
Braithwaite, Louisiana. Development costs 
for mines and plant facilities were esti- 
mated at $100 million. The cost of infra- 
structure to service mining operations has 
been placed at an additional $50 million. 
These include a 60-kilowatt electric plant 
at Pikwe, which will be powered by coal 
from a mine at Morupule, a dam on the 
Shashi river to supply water, and roads, 
railways, a hospital, and a township. 

Traces of copper were discovered 25 
miles south of Lake Ngami. The Theta 
Mining and Prospecting Co. of the Anglo 
Vaal Group expected to prospect in the 
area for a year. 

Anglo-American Corp. was prospecting 
in the Tati area where copper and nickel 
indications have been found.4 


3? Standard Bank Group [zo ndon). Annual Eco- 
nomic 9 5 tho, Swaziland. Oc- 
tober 1970, 

3 Standard" Bonk Review (Johannesburg). Bot- 
swana. No. 615, June 1970, p. 27. 

191 po Mining. Botswana, V. 7, No. 1, January 
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Production of mineral commodities 


Country and commodity ! 1968 1969 1970 » 
BOTSWANA 1 
Gem stones, semiprecious, rough, not further described........ kilograms. . 1,835 6,044 11,224 
Manganese ore and concentrate, gross weight... metric tons.. 79,998 22,470 40,841 
Ji... C do 125 51 41 
BURUNDI ® 
Columbium and tantalum, columbite concentrates, gross weight : à Ná 
-..-do.... T 
rod mine output, metal content troy ounces.. 643 a NA 
nb RS C eh rake ns te eR e Pa metric tons 795 800 120 
Kare. earth metals, bastnaesite concentrates, gross weight... do- 525 600 300 
Tin ore and concentrate: 
( ˙i ³ I xoREWANCEddspededodeesw long tons 148 108 180 
Metal.content....... l2 uasa e celo erro sereexssu e um do.... 116 88 98 
CAMEROON ‘ 
Aluminum metal, primarꝶꝶêꝶ⁊NF.t)eʒ metric tons.. 45,3891 46 , 787 52,972 
Cement, hydraulic......................... LL LL Lll Ll Lll ll... do... MS - 80,000 
Gold mine output, metal content troy ounces. - t 465 177 154 
Tin ore and concentrate: 
Gross k.. long tons.. 49 44 59 
Metal conte ceecdece cc cecccdescccccus do.... 84 81 44 
CENTRAL AFRICAN REPUBLIC * 
Diamond: 
MeL eee ce OR EE E ese isl E ela Mou MEE carats.. 804,680 267, 658 241 ,000 
male do.... 804,680 267, 659 241, 000 
M%ͤ ·:ͥ ] ͤ ũ0ͤꝙ ———— MÀ do.... 609,860 535,317 482, 000 
CHAD * 
Natron: 
Slá eec NN metric tons 4,540 8,200 e 8,200 
Broken coc ˙ x ³ / AAA do- NA 3, e 8,500 
CONGO (BRAZZAVILLE) * 
Co per mine output, metal content..............-.-..----.----- do.... 788 11 135 
Gold mine output, metal eon tent kdeddd «k do- 4,790 3,922 2,669 


See footnotes at end of table. 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country and commodity ! 1968 1969 1970 » 
CONGO (BRAZZAVILLE)—Continued * 
Lead mine output, metal contents metric tons.. 11, 000 500 80 
Petroleum, erudãee thousand 42-gallon barrels. . 842 178 37 
Potash, crude, K:0 equivalent metric tons E 80, 778 250,177 
Tin mine output, metal conte long tons r 26 20 20 
Zinc mine output, metal content €... --------------- metric tons.. 71,000 500 80 
ETHIOPIA ! 

Cement, hydraulic.......................-.....- thousand metric tons 174 166 181 
Cla e hn MIT TC E metric tons.. 13, 000 12,497 10,453 
% ³ A Sao eed ee eee 0 —— 7,130 ; M 
Gold ine output, metal content. ....................... troy ounces.. 88,828 42 ,400 27,282 
Gypsum and anhydrite, erude dd metric tons 860 5,191 4,650 
AMO Kx 0.... 22,785 17 ,980 17,590 
iI. nes cee ce esse slo sec us do.... 147,155 106,121 152, 960 
Petroleum refinery products: 

Motor gasoli ne thousand 42-gallon barrels. . 603 r 585 583 

Kerosine and Bg c —— — do- 119 r 219 239 

Distillate fuel ol“ do- 929 r 1,011 1,191 

Residual fuel oil. .............. 2.2.2 2 LLL LL LL L2 l2 ll lll. do.... 1,251 r 1,865 1,550 

Liquefied petroleum gas „„ do.... 2 29 21 

JJ!!! ³¹ V ³ A 8 do 90 r 50 98 

Refinery fuel and losses do- 412 429 509 

J///ö»%1 0A“. x do.... 13,427 r 8,688 4,197 

Platinum mine output, metal content troy ounces. . 349 848 278 
FFF ⁰¹wmꝛmw³JAJAyA x Eae LE E metrie tons NA NA 8 
Salt: 

Ni vee cee erent ⁵ĩðV— b. tuu E do NA 4,000 10,000 

Marine. 2662002 sees ff ²x 8 do- NA r 230, 000 250, 000 

)... ³ y ĩð A ĩͤ ei iux do.... 288,000 r 234, 000 260, 000 
GUINEA 4 

Aluminum: 

Bauxite noo ss cs eww 8 thousand metric tons.. 2,117 2. 459 e 2,600 

Aunrrr,,„, ed Ee EE Eu metric tons.. 530,861 572, 460 599,387 
Diamond: 

4/ö.ÜÜ⁵˙¹ſſͥỹꝓVW ³Ä y D ee eee carats.. 21, 000 22, 000 22, 000 

mau 8 do.... 49, 000 50, 000 52,000 
f 95222 a LL ELE eee a E LE do.... 70,000 72,000 74,000 
Gold iue output, metal content troy ounces. . p 3,922 e 4,000 
IVORY COAST 4 
Cement, hydraulic thousand metric tons 830 r 338 e 400 
Columbium and tantalum ore and concentrate, tantalite, gross weight 
kilograms. - 632 211 NA 
Diamond: 
GPC(/««/ »GAbUlfgͥ Add d carats.. 1 77,004 * 80,965 85 ,123 
att ⁰y dor 110,005 121, 448 127, 685 
yr 8 do.... 187,009 202,418 212,808 
Gold mine output, metal content ee troy ounces. . 84 83 ya 
Manganese ore and concentrate, gross weigh metric tons.. 116,741 r 127,050 28 , 060 
Petroleum refinery products: 

ll ͤ xoa eu ato thousand 42-gallon barrels. . 1,358 1,354 1,435 
% ³˙²“. ˙Ü¹0 ñßꝶ el et Ld 8 do 412 319 317 
Fh ³ðVWAA w: exe ccc E do 213 306 375 
Distillate fuel oilll“vddnsnsnsnmnnnnn - 22 l 22-2 l.l lll... 0.-.- 1,470 1,618 1,469 
Residual fuel oil“•¼é.2Uo0U 2 222.2222 222222222 ll do.... 1,544 1,730 1,474 
Liquefied petroleum gas „„ do- r 126 r 121 116 
Refinery fuel and losses do.... 149 248 224 

C ³⁰˙¹²Aĩꝛ̃ñdſ ˙ ; õdd dos ¼. , ees e EE do.... x 5,272 r 5,691 5,410 
LESOTHO 4 
Diamont 
HUE IREE TEE EAEN ⁰ð V2Jy ⁵ð ] ⁰k RODEO EET carats.. 1,604 p 5,000 8,502 
Industrial j ᷣͤ u Bee MND rye Se er 0.... 10,810 p24, 000 13 ,037 
Ua Se es a i A 8 do.... 11,914 v 29,000 16,539 
MALAGASY REPUBLIC 4 

Abrasives, natural: 

oriundum. oa ula laedi ew ee Mere eta MA LEE kilograms. - 1,100 800 1,900 
Garnet (industrial only)................ 222-2. ee ee do.... 50,400 2,082 40,100 

Beryllium, beryl concentrate industrial, gross weight........ metric tons. . r 85 r 88 52 


See footnotes at end of table. 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country and commodity ! 1968 1969 1970 » 
MALAGASY REPUBLIC *—Continued 

Bismuth concentrate: 

Gross weight. ↄ 21... 02:239 e dE RE Se SEE HeobSE kilograms.. 40 is ct 

Metal eontent᷑tMeckkkk Ll Ll ll eee ll lll. do- e 10 8 2 
Cement, hydraulic. ............................ thousand metric tons 68 
Chromium, chromite concentrate, gross weight metric tons.. -. P 80,000 141,000 
Clays; KAO- ]«⅛²? ĩTS h ß 888 do- 620 e 80 98 
Columbium and tantalum ore and concentrate, gross weight... kilograms.. 1,354 - Me 
NFeldsDAT... i oosouu om es -k ce cemeekee i ad metric tons (5) oe 1 
Gem and ornamental stones: 

Ri eee i % ˙ FE UND ENORMI nee do 2,400 1,800 2,700 
ae, ß e c eeu doce do- 8,600 2,9800 10,500 
Amethyst: 

%0)%%)F;»’ ͤ é: y Ebo LL E MEE LEE do- 11 1 13 
GOOGGR oan eae epee f ĩ ⁰t eee ete do- 4, 500 5,200 6,900 
Apatite (ornamental only) do 1.420 ie 1,500 
ime ried 3 ĩ ur dani d S a MAE do.... 410 488 829 
ery 
rm "EX ⁵ x ĩðx . —— NS kilograms.. 1 1 1 
) ³ðA/ M d ĩ ͤ E ME do.... 550 453 
Calcite ornamental only) .._....-.------------------------- do.... 7,200 4,800 19,600 
Ce MM THOSE EINE do- 2,900 6,100 7,700 
( ⁵ðVW .. 5m ⁊ͤ y 8 metrie tons 1.147 1.429 
inn y edu kilograms.. 26 39 19 
Gorden ⅛5 . dede a 204 150 100 
Diopside, ùńiitiiii ⁵ st cee estes do.... 700 750 
Garne 
Gö- bcd ¹·u¹.¹nAaA eee 8 do- 91 200 88 
Ei Wann. do 4,800 6,800 8,600 
Jõ ]²⁰¹ . ⅛ K ⁰⁰ d use eta do- 402 140 88,900 
Labradorite 2273 EEE EN ET E N A EE 8 do 1,400 7,088 45,100 
Rose 6mquůadddd ] V. cmdd ade n cid do- 6,100 6,900 19,800 
Geode ctu nec x do.... 8,800 1,300 ,90 
Other ornamental. ........---.-..-------------------- do.... 7,700 15,700 15,100 
NS ³ðdddddddſdſſſſd ⁰ do- e m ,200 
Tourmaline, DARE o J ³ðV0;j y ERE do = 1,400 1,800 
Tourmaline, in quarter do... 1,300 ne 700 
Gold mine output, metals content. s52 bess ñͤß 88 troy ounces.. 543 646 534 
Graphite, all grades 23322 ĩ é Hu ERN metric tons.. r 16,429 r 16,868 18, 197 
Mica, Bled hiogopite: 
J hei a EE ans tata deu ies sU do.... 78 62 89 
Spitting 7;;ö;’ 8 JC do 125 1,006 878 
CPO sooo ioe Le ee coe d ecu E d ee aC LEE do- 103 114 19 
Petroleum refinery products 
innen thousand 42-gallon barrels. . 865 727 859 
/ ĩ ˙ A dece ĩ d 88 — 108 94 478 

GTOSING Ll. oo sot ot ete A EPE ce eos seco sol LEE do.... 265 178 a 
Distillate MOL OM cpt os 1A. ¼ K ee eee ee rud do... 809 731 1,186 
Sd... ea vevels sees sees do.... œ 1,004 e 1,553 1,898 
Peabo are leum gas8..._---------_--------------------- io 70 30 a 

uefied petroleum gas 0...- 
od o EPOD 8 do.... 89 98 
Refinery fuel and losses do.... e 267 e 2838 845 
M ———————— —— M do.... 123,387 r 8,632 4,309 
Quartz, piezoelectriieůIüü—— kilograms.. 8,900 1,600 2,900 
Rare-earth metals: 
Bastnaesite concentrate, gross weight metric tons 254 (5) 97 
Betafite ore, gross wei ht - eee a err kilograms. . 1,088 261 100 
Euxenite ore, gross weight do- um 22 6 
Monazite concentrate, gross weight............ edu des metric tons 2 Se 
% un 2 p cccceke a tea eee cee eee do.... 17,000 22 ,000 21,700 
tone: 
Calcite (industrial)___......_..._....-.---_--------------- do.... NA NA 655 
Quartz (metallurgicalßßů 7 do 49 98 75 
Uranium and thorium, uranothorianite concentrate, gross weight. do 95 AS ON 
Zirconium concentrate, gross weight. kilograms. . - TN 2,500 
MALAWI * 
Abrasives, natural, corunduumnununun „ do.... NA NA 11 
Cement, hydraulic_............-.-.------------- thousand metric tons 56 76 70 
qii Pe . ̃ ykß ͤ k . metrie tons NA NA 1,371 
ihn CT "e do- NA NA 249 
Sodallté ³˙Üw ͥ 0ë —· K do- NA NA 2,886 
Stone, sand and gravel 
Limestoné. 2.2.2 ß e M E LM LLL do- NA NA 92,000 
Shao ose acs eee aoe eee tenet ue do NA NA 90,000 
Other ese thousand cubie meters NA NA 270 
S ³˙·⁰¹.A. ⁰ wr mt Aa eaa S do- NA NA 170 


See footnotes at end of table. 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country and commodity ! 1968 
MALI * 
Gold mine output, metal content troy ounces. . xu 
58b. ocio Ea ee RON cec TRI du Ld E metric tons 8,000 
Stone: 
Limestone goo ] qñ“1 D Dp c do.... NA 
Pi) MEUM REED T REPE do.... 2,500 
MAURITANIA * 
Iron ore and concentrate thousand metric tons.. 18, 045 
arth metals, monazite concentrate, gross weight. metric tons r 586 
Salt, marine (including evaporatedd j do 600 
MAURITIUS 4 
Sinn o = do 4,166 
NIGER 4 
Cement, hydraulic „„ do.... 23, 000 
Gold mine output, metal content troy ounces.. 170 
GVDSUm. ß n Rec sees cd Sd c E CEU metric tons 1,957 
cpu MN cT HTC do.... 4,000 
Sando c: cole y ee eee LEE do ¢3,000 
Stone, limestone, not further described. ...................-.-.... do 29,665 
Tin mine output, metal content long tons.. r 72 
Tungsten mine output, metal content metric tons =A 
Uranium concentrate. ............. LLL LL «444 do- c 
RWANDA 4 
Beryllium, beryl ore and concentrate, gross weight... do.... r 149 
Columbium and tantalum ore and concentrate, gross weight. do- 28 
Tin mine output, metal eon ten long tons.. 71,396 
Tungsten mine output, metal content metric tons.. r 321 
SENEGAL 
Attapulgite (fuller's earth)... )))) do 4,480 
Cement, rslee sccen skews do.... * 202, 300 
Fertilizer materials, phosphatic: 
Crude: 
5 pos pheseeeeee cemebckES do.... 160,398 
hosph ate thousand metric tons 11, 100 
8 
Aluminum phosphate, dehydrated... .......... metric tons.. * 43,638 
r /ſſ y E do- 7,898 
Petroleum refinery products: 
Gasoline, motor? rr thousand 42-gallon barrels.. 785 
Kerosine and jet fuel ccc 607 
Distillate fuel oill““otʃcnc7n;7ccq00;ddqdw. LLL lll L2... do- 945 
Residual fuel oil!!! do.... 1,506 
Liquefied petroleum gas „„ do- r 69 
Refinery fuel and losses do 330 
PC ³ WWW... Edi ies do.... 74,242 
Sd ]⁰ð˙ // ———— ³ÜÜ¹w.ͥ¹. EHE metric tons.. 83, 558 
Stone 
BOSa ĩ— ·ͤ AAA ͥ ĩ˙·1w.r d d cubic meters NA 
l ²⁰¹à Eumene Add d 0 NA 
SOMALI REPUBLIC * 
Salt, marine m/ ⁵ð y ↄ xxx ↄ edidic ated ue metrie tons 1,000 
SOUTHERN RHODESIA & 
Abrasives, natural, eorundummnm „„ do 1,800 
/ ocncncoceoicRcechceslUsqecu ees see aM EE EE do.... 86,000 
Beryllium, beryl, gross weight do.... 9 88 
Cement, hydraulic nov re CREER 8 thousand metric tons 339 
Chromium, chromite, gross weight ooo metric tons.. 380, 000 
Coal, bituminous____............ .-.----------- thousand metric tons.. 3,278 
Coke, metallurgical...............--------.-----.------------- Ono 221 
op : 
Mine output, metal content metric tons.. e 19,500 
Smelt toi o a uncia cauce sae ELE M ieu E 0o.... 17,000 
Fertilizer materials, crude, phosphate rock. .....................- do.... 9,000 
Fluorapat MEC UM do.... 150 
Gold mine output, metal content troy ounces:. 499,943 
Iron and steel: * 
Eon ess secu anode ees thousand metric tons 700 
Pig iron and ferroalloy s do- 260 
dd y k uu aes do- 140 
auum 5 gross weight e 1____ i metric tons.. 61,000 
VOTER ea ĩð eh ⁰y at ehh neh ne do.... 18,000 
Nickel mi mine output, metal contennnnd do.... 1,000 
Grose f ˙ uV Add A cesese secu: do.... 738, 000 
Sulfur content 33 do.... 30, 000 
Silver mine output, metal content thousand troy ounces.. NA 


See footnotes at end of table. 


1969 


32 
e 3,000 


2,500 
2,500 


r 8,678 
r 104 
r 900 


8,940 
206,900 


r 164,445 
r 1,035 


r 4,458 
r 79,900 


30,000 
r 336 


1970 » 


NA 
e 8,000 


3,050 
241,000 


130,388 
998 


4,243 
e 120,000 


15,635 
212 


2,000 


10 24,065 
20,000 
11,000 

150 

e 500,000 
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Table 1.—Other African Areas: Production of mineral commodities—Continued 


Country and commodity i 1968 1969 1970 » 
SOUTHERN RHODESIA 5*—Continued 
Stone, industrial limeston e thousand metric tons 590 640 640 
MAU minerals, gross weight metric tons 65 45 45 
in: 
Mine output, metal content long tons 600 600 600 
c Debe ae ad e do.... 600 600 600 
SUDAN * 
Cement, hydraulle. eee emE cansa metric tons.. 145,000 175,000 210,144 
Chromium, chromite concentrate, gross weight................... do.... 22,086 26,218 26,665 
Gold mine output, metal eontent᷑tt troy ounces.. 29 Ur E 
Gypsum and anhydrite, crude...........................- metric tons.. 10,226 e 5,000 1,637 
Magnesite, Crude. ß e mE do.... 6,500 r 499 100 
Manganese ore and concentrate, gross weight. ..................- do.... 5,000 r 853 1.160 
Petroleum refinery products: €—————— 
Gasoline... ee thousand 42-gallon barrels. . 524 747 767 
. ³˙¹ͥ rAdAddſdTdddddddd —J——— do- 273 465 491 
Klett llnklnlnl 8 do- 160 151 158 
Distillate fuel oil... .......... 2-222 2 st do- 1,230 1,786 1,746 
Residual fuel oll- ³ ³ K do- „645 1,803 1,593 
OUNCE Mee E dd vy do.... 23 : 
Refinery fuel and losses do.... 260 619 
POU joo shee eel eL Im ĩð5A ĩð2i DM e d do.... 74,922 r 5, 597 6,214 
NI lp SM dap MERE STEM OP 8 metric tons.. 49,626 50,847 52,366 
SWAZILAND 4 
Asbestos, chrysotile........-_.__.----- cL LL eee do.... *88,960 r 89,079 83,057 
Flu Nr 8 do 888 571 888 
CJêũ sf yt do- 2,145 1,657 1,620 
Coal, bituminous...- .d do 96,789 r 104,282 122 ,946 
Iron ore, direct shipping, gross weight... ........ thousand metric tons 2,050 r 2,802 A 
PvroDBVIlité: La ße ß emblema ma cmd E I metric tons 581 599 
Stone, quarry produeee tr thousand cubic meters.. 37,140 40,240 82,678 
TOGO ‘ 
Phosphate rock: 
un-of-mine___........- 2-22-22 eee thousand metric tons 2,632 2,968 e 8,040 
Beneficiated produeei᷑i᷑ 22.22 2222222 eee do- 1,375 1,473 1,608 
gene; ð ee Si 8? metrie tons e e 2,600 8,801 


e Estimate. P Preliminary. r Revised. NA Not available. 

! In addition to the countries listed individually in this table, Dahomey, Equatorial Guinea, the French 
Territory of the Afars and Issas, Gambia, Spanish Sahara and Upper Volta, all covered textually in this chap- 
ter, presumably produce quantities of crude construction materials such as clays, stone, and sand and gravel 
and may produce other mineral commodities (most notably gypsum, lime, and salt), but no production data 
are reported, and available information is inadequate to make reliable estimates of output levels. 

* In addition to the commodities listed, diamond is known to have been produced and production of a variety 
of crude construction materials may be assumed to have occurred, but no production data are reported, and 
available information is inadequate to make reliable estimates of output levels. 

3 In addition to the commodities listed, tungsten minerals, columbium-tantalum minerals and a variety of 
crude construction materials all may be assumed to have been produced, but no production data are reported, 
and available information is inadequate to make reliable estimates of output levels. 

* In addition to the commodities listed, a variety of crude construction materials may be assumed to have 
been produced, but no production data are reported, and available information is inadequate to make reliable 
estimates of output levels. 

5 Less than 1 unit. 

* Exports. 

7 Products marketed under the trade names baylifos and phosphal. 

8 In addition to the commodities listed, graphite, mica, phosphate rock, tungsten, and a variety of crude 
construction materials may have been produced, but little data on output (if any) is available and general 
information is inadequate to make reliable estimates of output levels. 

? U.S. imports. 

19 Output of Alaska, Gwai River, Inyati, Mangula, and Umkondo mines. 

11 Data presented is 1964 total recorded production rounded. Eycryptite, lepidolite, petalite and spodumene 
ore produced but there is no reliable basis for estimating year-to-year variations in output for 1965-70. 

13 Output of Inyati mine only. 


Reportedly a large low-grade deposit, facilities will be piped from an 18,000-mil- 
which is considered an extension of the Se-  lion-gallon dam on the Botletle River. An 
lebi-Pikwe occurrence, has been located. all-weather gravel road has been con- 

Production from the Orapa diamond  structed by the Government from Francis- 
mine of De Beers Botswana Mining Co. town to Orapa. 

(Pty. Ltd. was expected to begin by June Makgadikgadi Soda Ltd., a subsidiary of 
1971.5 The recovery plant was scheduled BRST, was building a pilot plant to test 
to process 7,250 tons per day of kimberlite commercial production of salt, soda ash, 
rock yielding 2 million carats of diamond 5 Ñ 

per year. Water for the mine and ancillary Saber 1070. D. B0. RV 
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and sodium sulfate from brine of the Mak- 
gadikgadi Pan, west of Francistown. If 
pilot plant operations are successful, BRST 
plans to start commercial production in 
1974. About 85 percent of output would 
be exported to the Republic of South Af- 
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rica and 10 to 15 percent would go to 
Zambia. 


Limestone, fire clay, and ceramic mate- 
rials also occur in Botswana. However, 
they are used only for local construction. 


BURUNDI’ 


Burundi's mineral industry remained of 
minor significance in the country's econ- 
omy. Export earnings from minerals to- 
taled only $254,860, compared with 
$329,140 in 1969, and comprised only 1.2 
percent of total exports of $21.7 million. 
The gross national product (at current 
prices) was an estimated $207.4 million, a 
16.6-percent increase over the 1969 rate. Ac- 
cording to the Department of Geology and 
Mines, Ministry of the Economy, mineral 
production was limited to  bastnaesite 
(rare-earth mineral containing 68 to 70 
percent rare-earth oxides), cassiterite (tin 
ore containing about 75 percent tin), 
small quantities of gold recovered from ar- 
tisanal panning of alluvial deposits in the 
northwest, lime, and miscellaneous con- 
struction materials such as clays and sand 
and gravel. Production of bastnaesite con- 
centrate by Société Minerale de Karonge 
(SOMIKA), a Belgian firm, at Karonge in 
Bujumbura Province was estimated at 
about one-half the rate of the previous 
year. The mining rate was curtailed be- 
cause of a decrease in the world price. 
SOMIKA estimated reserves of tin concen- 
trate at 500 tons, valued at $1 million, at 
its Mulehe mine in the Lake Rweru re- 
gion, Muyinga Province. The mine was op- 
erated at only 30 to 40 percent of capacity, 
owing to mechanical difficulties and labor 
problems. SOMIKA also was investigating 
old tungsten and columbium-tantalum 
mines in the same region and considered 
reopening them. 

A Romanian technical team reportedly 
was scheduled to begin an oil search in 
the Lake Tanganyika area of Burundi. 
Late in the year, a shortage developed in 
petroleum products, particularly gasoline, 
kerosine, and diesel fuel. This problem ap- 
parently was due to difficulties at the re- 
finery at Dar-es-Salaam, Tanzania, which 
supplies the Burundi market, and a short- 
age of rail tank cars. 


Imports into landlocked Burundi arrived 


mainly by rail through Tanzania to Ki- 
goma, a port on Lake Tanganyika, and 
then by boat to the Bujumbura port. Pe- 
troleum refinery products, particularly lu- 
bricants, continued as the principal im- 
ports from the United States. In addition 
to petroleum products from Tanzania, 
other significant mineral commodity im- 
ports were salt and cement. 


Although an attractive investment code 
was enacted in 1967, foreign private invest- 
ment remained small. The National Bank 
of Economic Development continued efforts 
to attract foreign investment. 


Burundi remained dependent on foreign 
technical and financial assistance for its 
major development projects. European 
Economic Community (Common Market) 
aid to Burundi through the European De- 
velopment Fund totaled $1.5 million in 
1969 and $2.2 million in 1970. U.S. assist- 
ance increased steadily since 1965, reaching 
$3 million in 1970, and was expected to 
expand further during the next 5-year pe- 
riod. A $1 million, 3-year United Nations 
Development Program (UNDP) mineral 
survey started in 1969, fell behind schedule 
in 1970, owing to difficulties in acquiring 
technical personnel and delivery of equip- 
ment. A contract for a photogeological sur- 
vey, scheduled to start in early 1971, was 
awarded to Lockwood of Canada. The area 
to be covered comprised 11,000 square kilo- 
meters in the northwest. Radiometric and 
magnetometric surveys also were planned. 
The first stage, scheduled to terminate at 
yearend 1971, was extended to early 1972, 
and a 3- to 4-year second stage was in plan- 
ning. Evidence of a number of economic 
minerals was discovered, and drilling and 
geochemical studies were underway. 


Late in the year, another proposed 


6 U.S. Embassy, Gaborone, Botswana. State De- 
partment Airgram A-85, Dec. 31, 1970, 2 pp. 

7 Walter C. Woodmansee, physical scientist, Di- 
vision of Nonferrous Metals. 

3 Where necessary, values have been converted 
from Burundi Francs (RBF) to U.S. dollars at 
the rate of RBF87.5 —US$1.00. 


954 


UNDP project was the development of the 
Kagera River basin in conjunction with 
Rwanda and Tanzania. ELC Electrocon- 
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sult, Milan, Italy, was working on UNDP- 


financed preliminary study for a hydroelec- 
tric power plant near Bujumbura. 


Table 2.—Burundi: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Diamond, gem. ß e ees value, thousands.. $4,385 $1,693 
Tin ore and concentratteueueukk᷑k Ll Ll l.l... long tons 67 94 
Tungsten ore and concentrateůeeoe ud «„ „„ eee eee NA 10 
Unspecified crude nonmetals._...........-_---- „„ 257 150 
| IMPORTS 
Iron and steel semimanufacturees «„ 8,626 1,980 
Petroleum refinery products, lubricants............... 2-22. L2 Lll LLL eee 2 NA 


NA Not available. 


! Compiled from trade returns of 24 trading partner countries given in Statistical Office of the United Na- 
tions, 1968 and 1969 editions of Supplement to the World Trade Annual. V. 3 (Africa), published by Walker 


and Co., New York, 1970 and 1971. 


CAMEROON ° 


The mineral industry of the Federal 
Republic of Cameroon consisted mainly of 
cement and aluminum production and 
output of small quantities of gold and tin. 


Société d'Études des Bauxites du Camer- 
oun, incorporated at Yaounde, is continu- 
ing its financial and technical evaluation 
for developing the bauxite deposits at 
Minim-Martap. Bauxite reserves of the 
Minim-Martap deposits were estimated to 
be between 500 to 1,000 million tons. Par- 
ticipants in the Société are the Société 
Camerounaise d'Investissements, Compag- 
nie Péchiney, Ugine-Kuhlmann, Bureau de 
Récherches Géologiques et Miniéres, and 
Vereinigte Aluminium Werke. 


The construction of a dam at M'Bakaou 
on the upper reaches of the Sanaga River 
has been completed. The dam will permit 
regulation of the river's flow throughout 
the year. Prior to the building of the dam, 
there was seasonal irregularity of the flow 
of the Sanaga River, and the Edea hydroe- 
lectric power station did not receive suffi- 
cient water to produce electricity at its 
rated capacity. With the completion of the 
dam, additional generators are being in- 
stalled at the Edea power station. Compag- 
nie Camerounaise de l'Aluminium is ex- 
panding its smelter capacity at Edea from 
50,000 to 60,000 tons per year. Completion 
date for the smelter expansion is for 1971. 
The increase in smelter capacity was made 
possible by assured hydroelectric power 


from the newly constructed dam at 


M'Bakaou. 


Cameroon's aluminum industry is by far 
the country’s most important manufactur- 
ing activity. However, it is based on im- 
ported alumina from Guinea, which is 
shipped by rail from Douala to Edea. If 
the bauxite reserves at Minim-Martap 
prove economically feasible to exploit, the 
proposed railway from Douala to Chad 
may be diverted to include the area of the 
deposits. 

Marine exploration for crude petroleum 
has intensified, but no commercially ex- 
ploitable reserves have been discovered. Six 
unsuccessful offshore exploration tests were 
drilled in Cameroon during 1970; only one 
was drilled in 1969. Four tests were con- 
ducted in the Rio del Rey area, and one 
each in the Sanaga North and the Lokele 
areas. Three exploration tests are planned 
for 1971, and additional seismic work 
planned in the Rio del Rey, Lokele, and 
Douala areas. 


An agreement was signed between Kent- 
ing Limited and the Canadian Interna- 
tional Development Agency which are 
jointly sponsoring a 2-year $250,000 geolog- 
ical mapping project in Cameroon. The 
project will include about 7,000 aerial pho- 
tographs to be interpreted by Kenting geo- 
logists in Toronto. This work will be sup- 


i E. Chin, chemist, Division of Nonferrous Met- 
als. 
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ported by on-site geological checks of rock 
formations during the second year of the 
program. Base of operation for the field 
work will be in the city of Yaounde where 
Kenting personnel will work with resident 
French geological teams. The final report 
will make recommendations on the mineral 
potential of the areas concerned. 

The World Bank granted a loan of $5.2 
million to Cameroon to help finance a 
railway rehabilitation and modernization 
project, which is designed to maintain 
present railroad capacity by undertaking 
overdue relaying of track and to meet fu- 
ture growth in traffic following the open- 
ing of the Trans-Cameroon Railway. The 
project includes purchase of locomotives 
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and rolling stock, and an economic study 
of a proposed realignment of the central 
line between Yaounde, the capital, and the 
port of Douala, the country's major com- 
mercial center in the coastal southwest. 
Additionally the World Bank and its affili- 
ate, the International Development Asso- 
ciation, granted a $19 million loan to Ca- 
meroon for a highway project. Two ot the 
roads involved will contribute toward the 
completion of the trans-Cameroon road-rail 
route, which will extend from the Chad 
border to the coast. Two others radiate 
from Douala, the main port—one to link 
with Victoria, a commercial center, and 
the other to link with the densely popu- 
lated Bamileke region. 
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Table 3.—Cameroon: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Aluminum metal 
F 5 oss hn Soca eee - st UELLE EUM 8 84,419 45 ,201 
Semimanufacture sss Uk 2s 
Copper and copper alloys scrap. ....-.---.----..----------.-----~-------- eee 42 146 
Iron and steel S T8D....o coe eese ß. ß ß ea E a E 982 1,181 
Tin ore and concentrate_.._.........--..---------------- 2-2 eee long tons r 48 40 
Metal potap I.6.8- ooo ues cede fd ME ERA Ed EE EE 2 68 48 
IMPORTS 
METALS 
Aluminum metal and alloys unwrought and Me semimanufactures r 1,848 186 
Copper metal and alloys unwrought and semimanufactureee s r 44 49 
Iron and steel: 
Pig iron and ferroalloys ...... cc 3 285 
Steel, primary for má. o.oo ./. ³ð A/ ⁰ ua ad E sume 601 
r ⁵ð r 40, 951 36,851 
Lead metal and alloys unwrought and semi manufacture value, thousands bd $28 
5 metal and alloys unwrought and semimanufactu res 40 180 
Oxides of titanium, lead, zinc, and other metals for paint.....................- 98 89 
Metals and alloys not reported %///CCꝙTJ——T—WWTV—V—VVAV—V—B—ͤÄj ccc CSS ed 25 60 
NONMETALS 
Barite and iht ð r 2,100 10,370 
Cement, , ne ð-ͥꝙy)•ſ] ͥͥ⁰ ⁰⁰ d r 78,714 79, 405 
Clays and products: 
QUU UE E MeMCU"—————————————— 454 1,864 
Products: 
3 PP 0 ]ðVJjſ VV 8 1,410 1.217 
Refractory ĩ˙A..fſſſ ⁵ ⁵§⁰ͤ A ſyſ A 88 2,128 1. 
Cryolite and. chiolite, f . a RE ESSa mee 875 1,478 
Diatomite and other infusorial earths. -_..........--...-.-----.----------------- 216 225 
Fertilizer materials manufactured: 
NitrogenouS..-... e e e 38,042 28,987 
POCA ² ù d ⁊ð . ⁊è dd y ose esce 5,720 5,910 
CJJ%)0000ꝙ1—6 w0uT ̃ ↄ !...... MU MOERS 10,770 12,296 
/õͥ ²˙¹ AA ³· W ͥͥͥ MVD OT Ee M 8 1.246 684 
/) E S AE PA N E EEE S N A E cel eeseeeccns 17,968 12,880 


n FUELS AND RELATED MATERIALS 
8 products: 4 


asoline: 
Aviation... e thousand 42-gallon barrels. . 70 80 
// VdJydd/dàdddddddd/ddd/õſ„ do 610 656 
2 sre jj V8 0...- 19 890 
MO ³ ĩWA ³ðO RE EE Osea 870 44 
Distillate . chis LL 9...- 641 516 
Residual fuel oil................... ee c LLL LL LL LLL LL LL LL Lll eee 8 123 171 
LubréanU....2.2-2 9 7ð d y owe ac ce icu e Meu EE E 93 42 49 
))fR““.hfffßfßpfppßßſ/ mc DLL A ͤ ĩ y aoe See do- 2 68 
— ————— ————— — ———— P do.... 1,877 1,974 
Tar, pitch, and other crude chemicals from coal, oil and g gas distillation. ............ r 525 
r Revised. 
1 Except as noted, compiled from trade returns of 24 trading partner countries ven n Statistical Office of 
the United Nations, 1968 and 1969 editions of B to the World Trade V. 8 (Africa), pub- 
ished by Walker and Co., New York, 1970 and 19 


2 Erroneously reported as nonferrous metal ore and concentrates, n.e.s., in the 1969 edition of this chapter. 

? Excludes unspecified tonnages from Denmark, which assuming a unit value equal to that of the reported 
tonnages from other countries, would total 411 tons in 1968 and 766 tons in 1969. 

4 Source: Bureau of Mines International Petroleum Annual 1968 and 1969 editions. 


CENTRAL AFRICAN REPUBLIC *° 


Mining activity in the Central African These companies’ mines and buying offices 
Republic in 1970 was dominated by the remained closed throughout the year, but 
year-long dispute between the Government output was maintained by individual dig- 
and several diamond mining and buying  gers. Recent reports indicate that the dis- 
companies. Production of diamond, the pute has been resolved, and company 


only significant mineral resource presently „ wikid i mid 
exploited in the country, declined in 1970. Nonmetallic Minerals © om on o 
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mining operations will probably resume in 
1972. 

Work continued on development of a 
uranium mine, and plans for a cement 
plant were under study. 


PRODUCTION 


Production of diamond declined approx- 
imately 10 percent in 1970 from the 1969 
level. The second consecutive annual re- 
duction in output was again caused by a 
dispute between the Government and sev- 
eral diamond mining and buying compa- 
nies. The dispute has forced the operations 
to remain closed since late in 1969. Indi- 
vidual diggers accounted for the entire 
output in 1970. 

The only other known mineral produc- 
tion in the country was an unrecorded 
quantity of the common building materials 
—stone, gravel, and clays—which was con- 
sumed entirely in local construction use. 

Mineral production statistics for the 
Central African Republic are included in 
table 1. 


TRADE 


Declining production of diamond, which 
normally accounts for 50 percent of total 
exports, had a negative effect on the na- 
tion's mineral trade in 1969, the latest year 
for which statistics are available. A 17-per- 
cent decrease in the quantity of diamond 
exported and a 16-percent decrease in 
value reduced the level of total exports. A 
larger overall trade deficit was avoided be- 
cause of a rise in nonmineral exports. 

The continuing slump in diamond out- 
put during 1970 probably resulted in a 
further decrease of total exports in that 
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year. Diamond shipments were estimated 
to be down 10 percent from the 1969 level. 

Balances of mineral and total trade in 
1967-69 follow: 


Value Mineral 
commod- 
Mineral ities 
commod- Total share of 
ities trade total 
(million dollars) (percent) 
Exports 
1967 13. 6 29.3 46 
19688 19.0 86.0 53 
196899. 16.1 38.2 42 
Imports: 
19677. 4.3 44.5 10 
19688 2.6 40.1 6 
1969. . .... 3.8 44.4 9 
Trade balance: 
1967. 9.3 —15.2 XX 
19688. 16.4 —4.1 XX 
1969... ..... 12.3 —6.2 XX 


XX Not applicable. 


The value of mineral exports declined 
15 percent in 1969. Small quantities of sev- 
eral mineral commodities other than dia- 
mond were shipped out, but these 
amounted to a total of only $156,000 in 
1969. 'The nation's total exports would have 
fallen below the 1968 level if offsetting 
gains had not occurred in sales of agricul- 
tural products. 

Mineral commodity imports were com- 
posed mainly of refined petroleum prod- 
ucts, iron and steel semimanufacturers, 
fertilizers, salt, cement, and other building 
materials. Most imports decreased in 1969, 
resulting in a drop in the favorable bal- 
ance of mineral trade from 516.4 million 
to $12.3 million. 

Table 4 gives statistics on exports and 


imports of selected mineral commodities in 
1968 and 1969. 
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Table 4.—Central African Republic: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Iron and steel semimanufactures........ LL LL LLL en eee wee ence ne 35 46 
C...: DET y a aA 1 NA 
NONMETALS 
Clay products, nonrefractory PPP H LL LL LLL Le Lc e Lee c 2c LL le Le ce s e 
Diamond, gem and industrial ......... value, thousands.. $18,964 $15,974 
Fertilizer materials crude and manufactured: 
Nic ⁰¶¶ſ Oeste ee ec eee - 672 
Phosphate... o ³ ↄ VC(VC(VC(C(AJVJVVVVVTVVocdgd oo laos oles ae 96 
Eis D D eR sooo ik a ok ia ee y 8 pe 41 
Polen d "——————— value, thousands c $1 
li e ↄð ³AßAfPhyh!hf½fV 86 is T8 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline... ooo ]³Ü˙“¹wüꝛ ⁰¶⁰⁰ðꝗ REV oT de ees thousand 42-gallon barrels.. 4 2 
rene curo eL M ⁵ĩò-VUPV( i LO Ee m MEE qu EE do.... (1) NA 
uefied petroleum gasssssmssnsnsnꝛn LL LL cL LLL LLL Ll cL LL LLL Lll... do.... is (1) 
Tu Cu“... ⁵ ð yy ⁰ðꝑyz y y cm ECCE do.... = 1 
IMPORTS 
METALS 
Aluminum and alloys semimanufactur es r 108 17 
Copper and alloys semimanufactureůn LL LLL LL LLL LL LL LL ll. ee 9 4 
Iron and steel: 
Pig tron and eren 02 ocoPU2sdeeResesesteansssedSwdeads zz 2 
a /r! ↄ- A. ³ĩͤ VZ r 2,599 8,588 
————Á——Á— ———— ⁵ðid/ dd A — A see — 5 
Metal includin alloys, semimanufactures.................. LL Ll LLL lll cll. 4 4 
Tin and alloys semimanufacturemmdsSsSssSs long tons.. 1 1 
JCCC1000Gͥ ² ⁰AA%J/d%/%½ꝓ%/4à///%/àJ/½à%à%//àd/%ùdà/ſddĩé 8 22 8 
e: 
7 ——— —— ——— ]·» nm dd —— eee 2 
Metal including alloys, semimanufactur ess en 14 
Nonferrous metal ores and concentrates n. e. value, thousands.. a $1 
NONMETALS 
Abrasives 
Natural, po ; powder of precious and semiprecious stones value, thousands $6 $5 
ndslones. codo .] ). ee See wee T ete ⁊ ec E. 
Barite and witherite ——!Á——— (—— Á— M — ———— ase 49 
Cement, hydtaulie: 2252 cco unaka ⁰yd dalle esu EE d chess r 17,843 2 i^ 
Clay producta: 
Refractory ——— À——— ———— € — € he ee ea ea 8 
(/// AATAVVTFPVꝙdVVVVVTdTVVVTVfTVTVT—V—TV0B—äꝛ, d eee EE nE 162 87 
/ ꝰ ³ ⁵ ⁰⁰⁰AAaAͥ ⁵³⁵ↄAdZddddàdààà/àdàààdddddàddd ere E 89 60 
Fertilizer materials: 
Manufac : 
Nitr Lr POET AEE E ³¹¹ä A A ſ A ei eua 1,066 954 
(!! e ² oes Lc 8 2, 682 228 
PC»vêõd“i1 iii « « ĩð “8 cueseeas 207 564 
JJ7ͤĩÜĩÜE6— ³·i ⁵ !] ed e Lue Mac E 11 1,245 
Ammonia... ³˙àààAànuAſſͥͥ dddd/dddddddddddddꝓddddddddd.ſdwÄ ease re Ed ets 2 8 
GYPSUM uc 0ů o ⅛5o ⁊ñ eon y 88 e 1 
Ln. ..sceueicezdsadeueesvaE educa y 88 80 110 
4 ⁵ĩ⅛Ä QQ u == yd mt 5,875 4,782 
Sand ffTfTfTfff ³o5A³. ³ð ð K dy 31 30 
Sodium and potassium compounds n. e. 718 520 
Stone, am ð AA . 88 us 1 
Tale and related materialçlsss 22 Lc LLL LLL LLL Lc LL LL llle cll... 86 19 
Nonmetallic minerals, crude n.e.sss eee r 19 887 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaalallllllsala LL LLL LLL Lee LLL L2. Lll l.c. 18 80 
Petroleum refinery producta: 
ei DI EMEN P thousand 42-gallon barrels.. 109 86 
Keromné-. .... i ¾ ee ee eee eee te do- 44 8 
Dante V edt do 100 19 
hl! Ear iura dd diues do.... d (1) 
1 )ũũũ ee ENE S A E EESE Nee NORD do.... 8 6 
Other oe h ³Üð¹... ³ð d do 8 1 
Cd— ... Ent do- 1 2 


r Revised. NA Not available. 
1 Less than 35 unit. 
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COMMODITY REVIEW 


Diamond.—Negotiations were carried on 
throughout 1970 in an effort to resolve the 
dispute between the Central African Re- 
public Government and two diamond min- 
ing companies owned by Diamond Distrib- 
utors, Inc. (DDI) The dispute arose in 
late 1969 over the companies' refusal to pay 
certain taxes and fees demanded by the 
Government. All mines and diamond buy- 
ing offices of DDI remained closed during 
the year. It is reported that a solution 
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has recently been reached that will permit 
resumption of diamond mining by the 
company, probably in 1972. The additional 
production will give a needed boost to the 
nation's economy and trade. 


Uranium.—Work continued on the de- 
velopment of a uranium mine at Bakouma 
by Compagnie des Mines d'Uranium de 
Bakouma. 


Other Minerals.—A project for a ce- 
ment factory based on local limestone de- 
posits was under study.12 


CHAD +° 


Natron (hydrous sodium carbonate) 
from the Lake Chad area continued to be 
the only mineral whose production is re- 
ported in Chad. The value of natron out- 
put for 1970 was not reported, but exports, 
totaling 3,500 tons (chiefly slabs) were val- 
ued at about $58,680.14 SONACOT, a 
Government organization, controls pur- 
chases and sales of natron. Some salt and 
various construction minerals were pro- 


duced for domestic use, but figures on out-. 


puts were not available. 

Natron is recovered after the rainy sea- 
son of June to September when Lake Chad 
begins to dry up. Laborers dig into the 
still-wet shores to a depth of about 1½ 
meters for the mineral. The products (slab 
and crushed natron) are sun dried and 
marketed. 

The Abeche Oil Works was dedicated in 
August 1969. The 2,000-ton-per-year-capac- 
ity refinery will treat crude.15 

Continental Oil Co. s (CONOCO) con- 
cession to explore more than 233,000 square 


miles in the Lake Chad Syncline and 
Chari Depression for oil and gas continued 
in force. The permit, approved in Septem- 
ber 1969, extends for 5 years. CONOCO 
agreed to spend in research at least 
$320,000 during the first year, $237,000 
during the second year, $1.34 million dur- 
ing the third year, $1.29 million during 
the fourth year, and $2.48 million during 
the fifth year, totaling $5.67 million. The 
permit is renewable for two 5-year periods. 


11 U.S. Embassy, Bangui, Central African Re- 
public. State Department Airgram A-31, Dia- 
mond Production Still Suffering. Mar. 2, 1971, 
pp. 5-6. 

12 Economic Commission for Africa. Summaries 
of Economic Data. Central African Republic. Sec- 
ond year, No. 28, September 1970, p. 8. 

13 Donald E. Eilertsen, physical scientist, Divi- 
sion of Nonmetallic Minerals. 

4 Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of 
CFAF277 = US$1.00. 

1$ Economic Commission for Africa. Summaries 
2 Economic Data—Chad, 1969. September 1970, 

pp. 
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Table 5.—Chad: Foreign trade in selected mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 © 1969 
EXPORTS 
METALS 
Copper and alloys semimanufactures-_-..............-.-.---...- value, thousands.. $1 NA 
Iron and steel scrap ³ /// ͥ ce ee ⁰y ⁵²— 8 zs 25 
NONMETALS 
Abrasives, natural. .....-..----.--- LL LL LL ee ee value, thousands. . m $1 
Clay products, nonrefractorũꝶꝶ ek mꝛ ꝛ „„ 
Nonmetallic minerals, crude n. e. zzz P.. 740 2,994 
MINERAL FUELS AND RELATED PRODUCTS 
Petroleum refinery products, lubricants......................... 42-gallon barrels. . 7 85 
IMPORTS 
METALS 
Aluminum and alloys semimanufactureSSssSsss 7 155 
Copper and alloys semimanufactures__.....--..-..-.-....--..----.----.--------- 7 10 
Iron and steel: 
Pig iron and fertoalloyB... .d EN UE 9 8 
N'leduriepiptanil PEPERIT ————————————————————— á—— € 4,588 8,784 
Lead and alloys semimanufactures-_--_............---.-------------------------- 5 9 
Tin and alloys semimanufacture sss long tons.. 1 2 
Zinc and alloys semimanufactures. |... 22... LLL LLL LLL Lll lll LLL LLL lle c c2 eee 1 NA 
Nonferrous metal ores and concentrates, n.e.8.......-.-----.--------------------- St 90 
NONMETALS 
Abrasives 
Natural-.socodusbedgue2wecsatese gea dad ĩð d LC d EE Ded 8 9 
Grindstones.....-.--.-.--------------+--------2-------- +--+ +--+ = 19 24 
Sire, f ũꝗ ꝛ ˙ . n x¼dk 5m 20,319 12,708 
Clay e 
Cie...: ³ / “hn ß . — I 
Nonne etd‚»‚‚ddd‚dd A M Ex e E 165 187 
e e ß ee —— iud 
Fertilizer materials: 
Manufactured: 
ieee ↄ ² ddddddddddddddddddd a es ud ese 1.936 28 
FE (((((((((( ⁵ðVſſ (. A M edd d. . 16 
z ß fdp cedi LIE 15 449 
FFõÄ . ⁵ QU UVUPUPœVUœVœw.w.w.w.....ͤ ⁵ (A 88 2 2 
Lime, ordinary and hydraulicocͤͥ˖:ͥ une 185 176 
J ³·on(Aſſſͥꝗã 7VAVVVVVAVVVV 8 3,068 3,178 
Sand and ))V““/l“l(ͥCi cie ³¶ĩ¶ydddſſddſdſſddddZã yt 8 
Sodium and potassium compounds n. ess «„ 246 869 
Stone; inen 0 ,,,... 152 6 
Talc and related materialRlWee hk æækõ‚ ... 10 1 
MINERAL FUELS AND RELATED PRODUCTS 
Asphalt and bitumen, naturaaalkũlJ aaa. 10 6 
Petroleum refinery products: 
G ]³ ¼dun ⁰ͥ⁰ꝙ¼˙vkv.t A Ea d thousand 42-gallon barrels. . 150 179 
C7 ]¹˙: am a yd ⁊ d do- 86 116 
Distillate fuel oll. ̃ ² ddddddddddddddddddßddd Sue cee 8 geo 120 154 
Liquefied petroleum gas_.........---.------------------------------- do- 2 8 
lll! (yy ⁰⁰mʒr dL EE do 6 12 
t ͥ ſſſſſ ⁰ ⁰⁰⁰⁰y 8 98 3 28 
Other products n. e. do- 8 20 
r Revised. NA Not available. 


CONGO (BRAZZAVILLE) 


The output of the mineral industry of 
Congo (Brazzaville) consisting of crude pe- 
troleum, potash, and small quantities of 
nonferrous metals accounted for only 1 
percent of the country’s gross domestic 
product. Trade statistics for 1970 are not 
available, but in 1969 the value of gross 
imports, including wood products and 
minerals, etc., exceeded exports by $30 
million. The overall payments balance 
created by the trade deficit is offset by net 


earnings on invisible accounts, transporta- 
tion services, and by foreign aid. 

Congo’s rivers, particularly the Kouilou, 
provide a vast hydroelectric power poten- 
tial. There are plans to build hydroelectric 
plants on the Kouilou and Bouenza Rivers. 
Currently about 70 percent of the electric 
power is supplied by a hydrostation at 
Brazzaville and 30 percent by two thermal 
plants at Pointe Noire and Dolisie. 


1$ Herbert R. Babitzke, physical scientist, Divi- 
sion of Nonferrous Metals. 
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Small quantities of copper, tin, gold, 
lead, and zinc were produced during the 
year. Iron ore deposits that have high iron 
content have been reported near Souanke 
and Zanago. Other minerals that have 
been reported include indications of dia- 
mond in the extreme northwestern portion 
of the country. A large potash deposit on 
the Congo River will become a major in- 
dustrial project. Drillings showed that the 
deposits extend from Gabon, through the 
Congo and Cabinda, into Angola in a strip 
running parallel to the Coast. A mine and 
refinery have been designed to have an 
annual capacity of 500,000 tons of K;O 
equivalent.17 The bed, which is an average 
of about 3 feet thick, consists of both high- 
grade sylvanite (30 percent K2O) and 
carnallite, and lies between 980 and 1,300 
feet below the surface. Mining began in 
mid-1969 with the actual extraction being 
carried out by three continuous mining 
operations. The operations have so far 
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been below capacity, but once difficulties 
are overcome, Congolese potash will be 
supplied from either Pointe Noire or An- 
twerp, Belgium. 


Petroleum at Pointe Indienne, Northwest 
of Pointe Noire, is the only mineral pro- 
duced in quantity and exported. These re- 
serves are being depleted gradually, thus 
the petroleum and natural gas production 
has been falling as the reserves are nearing 
exhaustion. Discovery of offshore oil depos- 
its in 1970 is expected to raise crude pro- 
duction substantially Two deep offshore 
wells were drilled by AGIP/ELF- 
CONGO.18 No technical data have been 
released, but the two wells, Djeno 1 and 
Madingo 1, together total 20,621 feet of 
hole. 


D Industrial Minerals. No. 42, March 1971, pp. 


15 Ameri rican Association of Petroleum Geologists | 
Bulletin. V. 55, No. 9, September 1971, pp. 
1568-1569. 


Table 6.—Republic of Congo (Brazzaville): Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 r 1969 
METALS 
cum and alloys Scrap... ß ß e E LEE 54 52 
opper 
re nee, ß , v E eua p Uc 2,115 579 
A -ENE E oes eo se Been E rwm0ch%hr x y LEE 27 83 
Iron m steel 
0 ð⁵ðxi ³ ae ee Sa RI eee 2,122 1,217 
Sem F unii. 25 oe ⁵³¹¹¹ rA ⁰¹¹ ͥ dd ͤ d Se hous 410 148 
metal and alloys unwrought and semimanufacture ss 83 E 
Tin ore and eoncentrateeXhõA„tw].à/. .. long tons 32 uc 
Tungsten ore and concentrate. ....... 2 2222 LLL LL LLL LLL LLL Lll LLL LLL LL eee 12 m 
Zinc ore and concentrate. ....... 2 2L LL LLL LL LLL cce LLL LLL LLL LLL LLL 2l llc eee 2,655 5 
NONMETALS 
Cement, r ⁵ð / ⁰ RT 31 
Diamond, ))))/Cö»öͤ . cna wheedbaw ee ced ete 88 value, thousand.. 315, 532 $6,515 
Fertilizer materials, crude potassic...............-..-----.----..---------------- i 44,718 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum 
CJ%0%0%%Ü d y Ene LO XL QUE thousand 42-gallon barrels. . 414 238 
Refinery doni 
ee ß e Rea cau do 8 8 
Kerosine and jot fr,, 88 do.... 89 18 
Lubricants ! 
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Table 7.—Republic of Congo (Brazzaville): Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal and alloys, all forms........................ -- cL 2222-22. 2 .2s2-l r 117 72 
Copper: 
Matte, speiss and similar material ggg 11 9 
Metal and alloys unwrought and semimanufactur es. r 44 85 
Iron and steel: 
een, ß e e D uete n Nri 140 A 
Serap -- „ „„⸗õv7%ê⅛! 4õ4ê 4 446„) 110 4 
Pig iron ferroalloys and crude steeeeutillñlmnnndn cc Lc LLL ll... 150 1 
Semimanufacturenmn mme ꝛnk wr „„ * 18,408 16,199 
pete dde 3 
EE E E TTT see eee eS 1 20 
Metal and alloys, all formunʒnununununnnEü—ꝛn „„ 21 21 
Silver unworked and partly worked. ........................... value, thousands. . $1 $4 
Tin metal and alloys, all forms..................-.-- - ll lll Ll lll ll... long tons 6 2 
Titanium e dlds.............d hei aua eua n RE 21 28 
Zinc: 
dq LI d ñ ———— 8 12 ER 
Metal and alloys, all formmmmdnmnʒmmImmꝛm—m wt 12 6 
Other, alkali, alkaline earth and rare-earth metals.................. lc lll ls sss 59 15 
NONMETALS 
II. —ÓÓ——Á————— ÁO 65 10 
Boron materials: 
Borates, crude natural..........-.... LLL LLL LLL LLL LL LLL lll LLL. eee 11 m 
| Boric oxide and acid. ....-.......... LL... LLL Le ccce c crc rc ee c cec ec ene Ez 
Cement, hydraulic........----.---..----------- — M HÀ 27,022 1,760 
C. ·Adddd ͥAAdddddddſddddd x eee 7 49 
Clays and products: 
r ß ß X 88 41 
Products: 
n, ß e LULA S MEE E 618 849 
inn, ß ß ß LEE E 467 179 
Diatomaceous earth. ñↄ (( to eee cee ⁰⁰⁰⁰AAAdd. ĩ ( 8 86 40 
Fertilizer materials: 
Natural, crude, pots kr—᷑R a neu Er 24 
Manufactured: 
Nins ³ð q AAdAddddddddddddddddddddddddddꝓdfꝗrꝓwmſwétéégdgꝙ. Me eee 1,620 4,188 
Phosphatieso c o2colimaesuc d ] ¾-.d mt ⁰( 8 9 86 
e ß e . eel 2,616 8,958 
MIX@@ ONT cmo TES 56 
%ĩ ²”V;r os RISE dog emceecs ccu ue •mk dux dedu ee eet 10 14 
GYPSUM EET .... 88 2,422 1,992 
jio m ³˙¹³ ———————————H 1,086 168 
Magnesite; h/ ͥ —————————————————————ÁÁÓÁ ese meSedesees 92 
Pigments, mineral: 
Natural n. es.. 7 8 
Iron oxides manufactureeieii kk «„ 5 oe 
xri met MD" 8,747 2,116 
Sodium and potassium hydroxides and peroxidennns 721 751 
Stone, sand and gravel: 
Dimension Stone. ese‚e‚e‚e‚e‚e‚‚ddds‚d‚ 49 = 
Dolomite cease hese ee eee ³⁰⁰ cereale ee ee 20 
oe and broken stone and gravel n. eas 2 59 
Tale and related n. ↄ / ⁰ 40 49 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt; natural. ß e , ui ELE LM 642 11 
Carbon black and gas earbonnnnnunununununununn-dt, LLL LL LLL 2 lll..-. 10 ee 
Coll. oho oc ĩ ðᷣ ð ͤ : ˖ a ik ⁊]⁊ D -r yd Mt oo 102 76 
%)) ͥõĩÜ⁰ cu E Ic LLL UP roba AD Flu LE 44 45 
Petroleum refinery products: 
Gasoline: oto coQuEJWLUd Sca cu et eec thousand 42-gallon barrels. . 42 28 
Kerosine and jet fue eennI—I—ꝛ æ „ lll eee do.... 48 19 
Distillate füel.0il..--.-nrouc une  RocPEWCS cde ene Se do 189 267 
Residual fuel oiil“““ Nl ll LLL LLL 2-22 S lll eee do.... 5 us 
Eubrieanits...-22241:92 9242 952ecc s EE UE eed do.... 80 51 
Üĩéê52˙0ci ß h d y yy duse 8 983 14 12 
SEIEN TECH PERSE IR NER PORRO OESTE CSI mw 5m RRC EERE do 323 377 
Crude chemicshs from distillation of coal, oil or petroleum 8 


r Revised. 
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DAHOMEY ?? 


Activity in the mineral industry of Da- 
homey consisted primarily of exploration 
for petroleum offshore in the southeastern 
section of the Continental Shelf. The Gov- 
ernment of Dahomey and United Nations 
Development Program (UNDP) initiated a 
project to strengthen the National Geologi- 
cal and Mining Service by providing field 
training for Dahomey geologists and min- 
ing technicians. Indications of mineral de- 
posits, discovered in previous years, will be 
studied intensively under a 214-year proj- 
ect conducted by the Government and 
UNDP.20 

The UNDP and the Government also 
planned to draft a mining code that would 
attract minerals exploration and develop- 
ment capital as well as regulate minerals 
production. 

There was virtually no production of 
mineral commodities in 1970 except for 
the quarrying of sand and gravel and 
stone for local construction. Statistics on 
foreign trade in mineral commodities are 
shown in table 8. 

Essex Steel Co., a subsidiary of United 
States Steel Corp., conducted an aerial mag- 
netic survey for minerals in northern Da- 
homey. Results of the survey have not 
been reported. 


In August the cornerstone of a future 
cement factory was laid. The factory will 
be located near a limestone deposit 50 
miles north of Porto Novo. Cofei, a Span- 
ish company, will build the plant esti- 
mated to cost over $20 million. Production 
reportedly would be 300,000 tons per year. 
Inasmuch as Dahomey's cement consump- 
tion was less than 100,000 tons per year, a 
large part of output would be exported. 

Union Oil Co. of Dahomey shut down 
its drilling operation located offshore, 8 
miles southeast of Cotonou.21 Four of the 
seven wells drilled found petroleum, but 
were not considered to be commercially 
economic. 


Shell Oil Co. obtained a concession in 
western Dahomey lying along the Togalese 
border and extending out to sea. The area 
covered by the concession consisted of 
about 25 percent of the Union Oil Co. 
concession, which was relinquished in 
April. 


Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

? Mining Engineering. UN Seeks to Build U 
Geology and Mining Expertise in Dahomey. 
22, No. 11, November 1970, p 
1071 World, Petroleum Rn Dahomey. V. 17, 

P 


Table 8.—Dahomey: Apparent trade in mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Diamond, industrialllckka2k value, thousands. . $912 $1,045 
Rona ⅛ ⅛ «V—g Ad ³ð cde SE s 906 
IMPORTS 

Aluminum and alloys semimanufactures.............. 2. - 2 c LLL LLL LLL LLL lll lll. 113 7 
Cement, hydraulic... l2. ² costs nase ³ĩ;2; ] yd ⁰⁰yd y y 18,159 28, 630 
cuy products, ener, oo ct Seen ß . eos E 2 746 
Copper and alloys semimanufactures..............--.------ eee eee eee LE 20 

ser materials manufactured: 
Ju ³owN fk refedfdfffdff fx. 2, 807 NA 
aA PD NOE DM THEN eral rea se he nena es SNO PEN EDICION DDR ORT 4,680 4,652 
JJ///ôöͤ· ETT TOREM I DUNT NA 1,444 
Iron and steel semimanufactures. ..........-:... 2 2L. LLL Lc „ 6,706 9,590 
Petroleum 5 products: 

r et ee thousand 42-gallon barrels. . 105 41 
Kerosine rr et b y val luda S lm eee Se do.... 54 84 
Distillate et is ae ls ee ote rcd do 72 38 
FUr ²·ꝛ¹wmmiAA ⁰⁰=0-RhjHͤGñWöh do- 8 9 
88d ³Ü Ü — V »]”ꝗͥͤ CUI ymtß T E E AE 932 
uum compounds n.e.8., caustic soda___........-.---.-----..------------------ 425 869 
Crude nonmetals n.e.oimn——IUꝛêmↄ᷑ ꝛ „„ zd 887 
Nonferrous metals unwrought and semimanufactures. ........ value, thousands. . $39 $21 


NA Not available. 
1 Compiled from trade data of selected trading partner countries. 


Source: Statistical Office of the United Nations, 1968 and 1969 editions of Supplement to the World Trade 


Annual. V. 3 (Africa), published by Walker and Co., New York, 1970 and 1971. 
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EQUATORIAL GUINEA AND FERNANDO PO 2 


Exploration for petroleum continued to 
be virtually the only mineral activity in 
Equatorial Guinea and Fernando Po. 
Probably unrecorded quantities of stone 
and sand and gravel were produced for 
local use. 

Continental Oil Co. of Equatorial 
Guinea (CONOCO) conducted seismic sur- 
veys offshore from Equatorial Guinea. 
CONOCO has a 50- percent interest in a 
772- square- mile concession offshore and a 
1,081-square-mile concession onshore in the 
province of Rio Muni, owned by Spanish 
Gulf Oil Co. and Compania Espafiola de 
Petróleos, | S.A. (CEPSA). CONOCO 


planned to drill its first well in late 1970; 
however, operations were suspended pend- 
ing settlement of a border dispute between 
Equatorial Guinea and Gabon. 

Spanish Gulf Oil Co. of Equatorial 
Guinea relinquished its concession rights 
on offshore block No. 9.23 The company 
drilled its second dry well in 2 years. In 
June the Government approved Mobil Pro- 
ducing Spain, Inc., renunciation of its con- 
cession by Decree 9/1970. Chevron Oil Co. 
of Equatoria] Guinea was drilling a well 
in its concession area offshore from Fer- 
nando Po. 


ETHIOPIA ?* 


The minerals industry of Ethiopia con- 
tributed only marginally to the gross na- 
tional product estimated at $1,769 million 
in 1970 (1967 prices). Activity during 
the year was centered mainly on explora- 
tion for platinum, copper, and petroleum 
deposits by private industrial firms and the 
Ethiopian Geological Survey. An Ethiopian 
and United Nations survey team in the Si- 
damo and Wollega Provinces was engaged 
in preparing a photogeological map series 
and conducting airborne magnetic and ra- 
diometric surveys in a 10, 422-square-mile 
area. The Geological Survey and United 
Nations Development Program (UNDP) 
conducted a survey of the Rift System for 
areas where electricity could be produced 
from geothermal steam. Reportedly pros- 
pects were good for future use of this nat- 
ural resource. 

Evaluation of potash deposits in the 
Danakil area by private industrial firms 
continued; however, by yearend it was ap- 
parent that further development of the de- 
posits would be halted until potash prices 
and economic conditions in world markets 
improved. 

Production and foreign trade in mineral 
commodities are shown in tables 1, 9, and 
10. | 

A Japanese firm, Nippon Mining Co., 
contracted with the Government to assume 
control of a 1,081-square-mile mining cop- 
per concession located in the Asmara 
area.25 Nippon Mining will continue min- 
eral exploration of the deposit by diamond 
drilling to determine its size and the grade 


of ore. Several] other occurrences in the As- 
mara area also will be investigated. 

The Duval Corp., a subsidiary of Penn- 
zoil United Inc. relinquished its platinum 
concession in the vicinity of Gambela, Ilu- 
babor Province, and its copper concession 
at Ambe Derho, near Asmara. The conces- 
sions were terminated at the end of 
March. 

The Ethiopian Potash Co., owned jointly 
by Kaiser Aluminum & Chemical Corp. 
and Seatraders Inc. of the United States, 
terminated its potash concession located in 
the Danakil area. Low prices for potash in 
world markets and the low grade of potash 
ore reportedly were cited as the main rea- 
sons for not developing the deposit. 

Reportedly India was offered a potash 
concession in the Danakil area that was 
formerly held by the Ralph Parsons Co. of 
the United States. A team of technicians 
from India's Geological Survey, National 
Minerals Development Corp., and Depart- 
ment of Mines and Metals was scheduled 
to prepare a technical and economic feasi- 
bility study of the potash deposit. 

Two fertilizer plants with a combined 
capacity of 10,000 tons per year of mixed 
compounds, based upon imported raw ma- 


Z2 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

2 Petroleum Legislative 
Guinea (Fernando Po). 
1970, p. 19. 

** Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

233 U.S. Embassy, Addis Ababa, Ethiopia. Min- 
eral Exploration Developments. State Department 
Airgram A-325, Dec. 2, 1970, p. 1. 


Report. Equatorial 
February 22—June 1, 
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terials, were scheduled for construction at 
Massawa and Assab.26 Cost of the two 
plants was placed at $560,000. 

The Mobil-Esso consortium abandoned 
its gas well located in the Red Sea, about 
75 miles north of Massawa.27 The well 
blew out of control in November 1969 and 
was permanently capped early in 1970. 
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Tenneco Ethiopia Inc. completed an aero- 
magnetic survey and planned to drill sev- 
eral stratigraphic holes. 


% United Nations Industrial Development Orga- 
nization. Second African Meeting for the Promo- 
tion of Specific Industrial Projects in African 
5 Project Information Sheet, ETH-006- 

2 pp. 

21 World Petroleum Report. Ethiopia. V. 17, 
1971, pp. 55-56. 


Table 9.—Ethiopia: Exports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum metal unwrought and semimanufactures_...........-__----.----------- eS 27 
Copper o. NND i ] ] k ͤ dd ( eee sete 25 93 
Iron and steel: 
Metal: 
C6? q . SERM DEEP EE Eie 74 233 
Semimanufactures........ LLL LL LLL LL LL 22 22222 l22222222222222222.2.22-2-2-. 8 10 
Other nonferrous metal scraoeeeedddddds 2222 2l 2222222222... 88 122 
Pladnum... 5-2 tee ⁰dy d I LL LEE troy ounces. . 648 = 
NONMETALS 
/00000ĩ A Sn Se eee M A/ ͥͥ ͥ ³ AA AA TAE CERE 22,692 22, 621 
/ ³·1wõ % õ ͥ A yd èͤ ddddſ/ ͥ ͥ ͥͤ ⁰⁰y y A Ra a 3 30 
% ]²˙i!!.. ⅛ðͤ E ʒydw ð Kßdddddddd yd ß y x M OM 159, 524 178,301 
Stone and sand: 
Dimension crude and worked... .................--.... LL LLL LL c eee eee 11 502 
EP ·˙ /// ³ A ³ AAA 8 10 10 
Sands, natural, all kinds 22... 222 LLL Lll LLL LLL LLL cL LLL LL ll... E 86 
Sulfur, Crude eese odaedeca ³⁰˙w-Aq ⁰ wr y eae QE ae 2 
MINERAL FUELS AND RELATED MATERIALS ; 
Asphalt and bitumen, natural__...........-__--.-.------- eee 2 1,284 
! Reexports not included because only value data are available. 
Table 10.—Ethiopia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and baresidlaaaaga‚aaaa een eke ee Rant RICH EE Ec 8 
Metal including alloys, all formee—ü mw r 1,011 641 
Arsenic oxides and acid... ........ 2.2... eee "n 9 
Copper including alloys, all forms.........-...-.-..--.-.----------------------- 121 34 
Iron and steel: 
Metal: 
Scrap and waste... ß d . c eee 1,770 678 
Pig iron including cast iron 2 zo 
Steel; primary (orms@2o6 o.oo Zo hosce ß ia Eis aus ee ee ces 7,000 5,730 
Semimanufacturee ss r 36,289 33,094 
Lead including alloys, all fofrmnm—ſm—m d I 22. eee 13 20 
Manganese lee RERO ERE CE D memes E 15 
7 ˙ LLL estesa ͥͥ ³·˙Ü sex 76-pound flasks.. ER 3 
Nickel including alloys, all form n „ 293 15 
Platinum-group metals including alloys, all form troy ounces. . 450 - 
Silver including alloy do.... ee 193 
Tin including alloys, all forms__._...............-.---..-------------- long tons 94 30 
Zinc including alloys, all formmꝛmmmrewedU7 ik» - „„ r 632 880 
Other: 
Oxides, hydroxides and peroxides of metals n.e.s__........-...---------.------ "- 51 
Base metals including alloys, all forms n.e.s_.........----...----------------- 5 ae 
NONMETALS 
Abrasives, natural, n.e.s.: 
Dust and powder of precious and semiprecious stones 4 (1) 
Grinding and polishing wheels and stones 153 121 


See footnotes at end of table. 
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Table 10.—Ethiopia: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
NONMETALS—Continued 

ASDONLOR EPEE I ieee ad osa aem es ² ma ⁊ↄ WAA Lu 40 95 
Barite ¶ ù ꝶ . N——8 250 915 
e , ⁵³ðVWümi.. ĩðâ d ð y ⁰⁰ 150 E 

"oe Spe aia a FUROR EM NC OP qu HM REOS 8 1,876 804 
eri de ] ⅛˙ ˙Üw ꝛ« ] ] ́iͥUꝛn ..“. dd ydd  —————— —— 219 184 
Clays and products: 

e die clays Mn Ha Ht P M EE 5 276 
Rus (including nonclay bricks )))) r 1,168 
, e e qeu cu tidie dq r 1,864 1,278 

f/ 2920 o ER / d ee hmre eee Me ae 16 
Diamond, industrial... ....................... ee thousand carats.. c 240 
Fertilizer materials: 
DL DU MD D ————— MÀ 120 (1) 
Manufactured: 
Nitr S Sooo so —————————————— ——— ——— sect 1,994 558 
FFFCCCCC)))))Jöôù]⁰]] )J! ͥ E A . 88 277 1,129 
, ß . . au e Edad de 20 820 
J/õö· ⁵⁵ ua EeDu M ocSa y 8 906 6,198 
lll; / ute acd EE Deu UE DE 825 
Graphite, U ² . ³˙ i E E dd E E E ESA e< 20 (1) T 
Mica, crude and worked including splittings and waste............................ 2 86 
Pigments, mineral: 
, ß ß ß "E 448 188 
Iron ondol- ceu eee ct f-: REC Sesceceus voc eit 12 
Precious and semiprecious stones except diamond. ....................- kilograms.. 2s 42,500 
hh ³ ³⁰U(wmwdſſ Plus cda sul ³ð2 ĩᷣ -d ELE ĩð v eue Lea E 76 145 
Sodium and potassium compounds n. e. s.: 
Caustic 80082-25626 ᷑ ä¼æĩ e ĩ⁊;ĩ;?ͥ ]³Ü¹Ü.³¹. ³˙¹]mwm eee ure t dae 2,048 1,760 
c TIL" 12 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly Worked 2s 5 ooh c9 pa Sse e ⁰⁰ EE ECMaa E LIS 215 68 
Workeód. 2. oec x . x 3 em de 68 8 

Gravel and crushed stone... .......... 2. LL LLL LL LLL LL eL e eee ween e eee 25 15 

Sands, natural, all kinds............... 2. ene en ew eee e ee 110 (1) 

ulfur: 

Elemental: 

Other than colloidal...........................-. LL LL LL LL LLL c llle. 215 2s 

en IGI Mu" "^ 567 

Sulfurle Meld eds Y hdd h0çkfßdßdß dd dd P CE aM 8 158 174 
Other nonmetals n.e.s.: 

Crude: 

/ eee Ses cruza · 6 ⁰ •mĩ EMO Rad EE 216 89 
Strontianite, mineral substances n.e.sss LL LL c LLL eccL LLL Ll. 105 281 

Slag and ash N08. o.oo uc ce cose eed ⅛ðVW 0 y M 942 750 

Oxides and hydroxides of magnesium, strontium, and barium. ................. Ec 80 

Building materials of asphalt, asbestos and fiber cement, and unfired nonmetals 

E T mI EDT" 2,189 971 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ............. LL cL LL LLL LL LLL LLL LL LLL LLL ee 892 58 
/ ꝙ Ye Add desde 2 1 
Coal, coke and briquetggsgsssssss aaa 4,828 9,897 
Petroleum: 
e d te E d thousand 42-gallon barrels.. * 4,466 8,570 
Refinery products: 
Gasoline, aviation do.... 104 188 
Gasoline, / ³·˙ AA yd a N ME ELE 0.... 84 15 
Jet Mol . dd eeu lad eL Een E aed 0 —— 28 7 
KOFONMÓ. Lor ee n E d O.... 25 19 
Distillate fuel c dee e . PRO SE 0...- 168 179 
Residual fuel oil... , e . aei d 0...- 6 (1) 
Lubricants (including grease)....... DON TT Ee oO cO Nam do 52 30 
Mineral jelly and waꝶaaꝶꝶ ene eee do.... 24 25 
Other: 
White spirit... e tie ch te woecaceeeus do.... 1 (i) 
Nonlubricating r P ND M: do.... 5 
Liquefied petroleum gas „„ do.... 2 (i) 
Bituminous mixtures and petroleum bitumen do- 7 
P71 ei ͥowümñ] ³• wm ⁊ĩͤ K RUNE do r 451 416 
Mineral tar and other coal, petroleum, or gas derived crude chemicals. r 482 44 
r Revised. 


1 Less than J4 unit. 
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THE FRENCH TERRITORY OF THE AFARS AND ISSAS ?* 
Data on foreign trade appear in the following table. 


Table 11.—French Territory of the Afars and Issas: 
Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
IMPORTS 
METALS 

Aluminum and alloys semimanufacture ss in 101 
Iron and steel semimanufacture s 815 4,691 
Nonferrous metals and alloys n. ess value, thousands $33 $26 

NONMETALS 
Cement. ß U “In]r c ↄÄ Ru dL 88 4,272 5, 662 
Fertilizer materials manufactured, phosphat ic „„ p. 450 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products, lubricants.. .............. thousand 42-gallon barrels. . 8 8 


! Compiled from trade statistics for selected trading partner countries, in the absence of official French 


Territory of the Afars and Issas trade returns. 


Source: Statistical Office of the United Nations, 1968 and 1969 editions of the Supplement to the World 
Trade Annual. V. 3 (Africa) published by Walker and Co., New York, 1970 and 1971. 


GAMBIA *° 


Activity in the mineral industry 
consisted mainly of exploration for petro- 
leum and other mineral deposits and trade 
in mineral commodities. The Government 
of Gambia initiated a campaign to encour- 
age the inhabitants to search for mineral 
deposits. A staff member of the Govern- 
ment Division of Physical Planning-Lands 
was designated to take training in Geology 
and Mineralogy. 

There was no recorded production of 
mineral commodities. Statistics on foreign 
trade are shown in table 12. 

A steady demand for building materials, 


particularly cement, was attributed to an 
increase in construction activity. 

The deposit of kaolin discovered near 
Kundam Village in the Upper River area 
was studied by a geologist from the United 
Nations Development Program. His report 
to the Government indicated that the de- 
posit was of sufficient size and grade to es- 
tablish a ceramic factory in Gambia. 

A seismic survey was conducted offshore 
by Western Geophysical Co. for BP Petro- 
leum Development Ltd. and Enterprise de 
Recherches et d'Activities Pétroliéres.30 


Table 12.—Gambia: Apparent imports of selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


Cement, hydraulic................................ 


Fertilizers manufac 


Petroleum refinery products: 


Lubricants. .................-..22.-... 22-22... 


1 Compiled from trade returns of 24 trading partner countries 
Nations, 1968 and 1969 editions of Supplement to the World Trade 


and Co., New York, 1970 and 1971. 


1968 1969 
Eoo eu iQ EU EE UE 15,092 5,581 
-——— eR MEUM HRS 8,134 1,560 
mace T ̃ NET HD EO 1,157 820 
- - -thousand 42-gallon barrels. . 2 2 
RN HEUTE HN arene nen do- 9 7 


iven in Statistical Office of the United 
nnual. V. 3 (Africa), published by Walker 


GUINEA ?: 


Bauxite, alumina, diamond, and gold 
were mineral commodities produced in 
Guinea. 

Total bauxite production includes about 
1,950,000 tons mined by Compagnie Inter- 
national pour la Production de l'Alumine 


238 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

?? Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

*? World Oil. Africa. V. 171, No. 3, Aug. 15, 
1970, p. 156. 


chemist, Division of Nonferrous 
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(FRIA) at Kimbo and about 650,000 tons 
mined by Harvey Aluminum, Inc., at Ta- 
mara Island. As in past years, FRIA's 
bauxite production was converted to alu- 
mina, and Harvey's production was ex- 
ported to its alumina plant in the Virgin 
Islands. 

FRIA continued the $10 million expan- 
sion program of its alumina plant located 
90 miles northeast of Conakry, the capital. 
By yearend, it expected to boost the an- 
nual rate of alumina production from 
530,000 metric tons to 700,000 tons. FRIA 
was owned by Olin Corp. and by French, 
British, Swiss, and German firms. 

In the Boké region, Halco (Mining) Inc. 
continued a $182.5 million program to de- 
velop bauxite reserves at Sangaredi, 175 
miles north of Conakry. The Boké Bauxite 
Program was a joint venture between 
Halco and the Government. Stockholders 
in Halco included Harvey Aluminum, Inc., 
Aluminum Co. of America, as well as Ca- 
nadian, French, German, and Italian com- 
panies. The Boké project was scheduled to 
begin bauxite production in mid-1972 at 
an initial rate of 6.6 million tons per year. 
A major component of the Boké project 
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included building and equipping a rail- 
road from Sangaredi to the port of Kam- 
sar, 85 miles to the west. 

Guinea currently ranks seventh in world 
bauxite output. When the Boké project is 
completed, the country is expected to be 
among the world’s largest producers. 

Japan Aluminium Smelters’ Association, 
representing Showa Denko Co. Ltd., Sumi- 
tomo Chemical Co. Ltd., Mitsubishi Chem- 
ical Industries, Ltd., Nippon Light Metal 
Co. Ltd., and Mitsui Aluminum Industry 
Co. is negotiating with the Government of 
Guinea to develop the bauxite resources at 
Tougue, which were estimated to be 3.6 
billion tons. In midyear, the association 
submitted a formal request to the Govern- 
ment to develop the Tougue bauxite de- 
posits and was conducting a feasibility 
study for developing the deposit and for 
building an alumina plant at the site. 

The Spanish-controlled Instituto Na- 
cional de Industria is negotiating with gov- 
ernment authorities to obtain a bauxite 
mining concession in Guinea. Spain pos- 
sesses no proven cofnmercially exploitable 
bauxite deposits, but owns an alumina 
plant that has an annual capacity of 
70,000 tons. 


Table 13.—Guinea: Apparent foreign trade in selected mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Aluminum: 
BRAUXIUB... ß d ee EE LC EC AD r 85,946 150,449 
Oxide and hege ERU aS 868,686 866,698 
Copper metal and alloys scraddꝛʒdꝛʒdꝛdsdpdd LLL cl Lll eee ze 88 
Iron and steel scrap... od oe sees aac emit eed d r 4,414 1,425 
Nonferrous metal scrap n. ess value, thousands.. $26 2E 
NONMETALS 
Diamond. e ͥ %% ee ee ae eet a d cnc i do- 3209 3195 
IMPORTS 
METALS | 
Aluminum and alloys semimanufactures._................-------------------+---- 878 1,049 
Copper and alloys semimanufacture ss value, thousands. . UR 
Iron and steel semimanufacture ss 1,484 7,018 
NONMETALS 
e ß ß . e std ece 6, 005 9, 875 
ertilizer materials manufacture 2,954 1,556 
WAMO@ rnc ETHER 18,442 16,343 


MINERAL FUELS AND RELATED MATERIALS 


Petroleum refinery products: 


- -thousand 42-gallon barrels. . 22 17 
FFC 8 r 420 178 
"LE DP do.... 7 14 
77% REPE NN do.... 10 15 


t Revised. 
1 Compiled from trade statistics for selected trading partner countries, in the absence of official Guinean 


trade returns. 


Source: Official trade returns of the U.S.S.R. for 1968 and 1969, and Statistical Office of the United Nations, 


1968 and 1969 editions of Supplement to the World Trade Ann 


New York, 1970 and 1971. 


. V. 8 (Africa), published by Walker and Co., 
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During 1969-70, Guinea's entire conti- 
nental shelf area was under license to the 
Shell Oil Co. In mid-1970, Shell completed 
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a marine seismic survey. Shell's license was 
not renewed at yearend and the area was 
opened for filing. 


IVORY COAST * 


The mining industry's contribution to 
the Ivory Coast economy declined in 1970 
as a result of closing the nation's one man- 
ganese mine. However, prospects are good 
that the mineral sector will make an in- 
creasing contribution to the nation’s 
growth in coming years with the develop- 
ment of a large iron mine and greater dia- 
mond production. 

Closure of the manganese mine at Grand 
Lahou caused a sharp drop in the total 
value of mineral production in 1970. Min- 
eral exports were also affected although ac- 
cumulated stocks of manganese were drawn 
upon. Investigation of the iron ore depos- 
its near Man continued to indicate the 
possibility of large-scale production. An- 
other event during the year was the sign- 
ing of a convention for offshore oil ex- 
ploration. The Government's Mineral 
Development Corporation concentrated its 
attention on some promising signs of cop- 
per and molybdenum mineralization in 
various parts of the country. 


PRODUCTION 


Total mineral production in the country 
declined about 25 percent in value from 
$5.5 million in 1969 to $4.0 million in 
1970.33 The drop was brought about by 
closure of the manganese mine in March. 
Output of diamond was slightly higher, 
with gains occurring in both the gem and 
industrial categories. 

In 1970 diamond production increased, 
maintaining the gradual uptrend of the 
previous 2 years. Total 1970 output was 
212,808 carats, 5 percent greater than the 
1969 total of 202,418 carats. Gem diamonds 
are believed to represent about 40 percent 
of the total quantity. Three companies— 
Société Anonyme de Recherches et 
d'Exploitation Minières en Côte d'Ivoire 
(SAREMCI), Société Diamantifere de Côte 
d'Ivoire (SODIAMCI),. and Société Min- 
ière des Bandamas (SMB)—again ac- 
counted for the entire output. Statistics on 
their 1970 operations are as follows: 

The manganese mine at Grand Lahou 
was closed in March 1970, and total pro- 
duction was only a fraction of that in pre- 


Volume of Ore grade "Total 
Company ore treated (carats/ diamond 
(cubic cubic recovered 1 
meters) meter) (carats) 
SAREMCI..... 546,070 0.36 193,968 
SODIAMCI.... 100,253 .16 16,284 
SMB........-- 9,315 .26 2,438 


1 Data differ from figures shown on table 1 and in 


text because of source. 


vious years. 

Total refinery output was marginally 
lower as increases in motor gasoline and 
kerosine were offset by declines in jet fuel, 
distillate and residual fuel oil, and liqui- 
fied petroleum gas. 

Mineral production statistics for the 
Ivory Coast in 1968-70 are included in 
table 1. 


TRADE 


Exports of the principal mineral prod- 
ucts declined in total value in 1969, the 
latest year for which data are available. 
Income from manganese sales fell to 
around half of the 1968 figure because of 
the reduced volume of shipments. An in- 
crease of 9 percent in the value of dia- 
mond exports was insufficient to overcome 
the deficit. Value of these two exports in 
1968-69 are shown below in thousand dol- 
lars. 


1968 1969 

Diamond 8,816 4,155 

Mangan ee e 1,900 e 900 

Other mineral exports. ........ NA NA 
e Estimate. NA Not available. 


Value data were not available for other 
mineral exports or for mineral imports, 
precluding an estimate of the mineral 
trade balance. Figures from previous years 
indicate that the country regularly runs an 
unfavorable mineral trade balance because 
of the relatively small mining industry and 
the lack of sufficient domestic sources of 
mineral products. Among the principal 
mineral imports are crude oil, semimanu- 

3 David G. Willard, economist, division of Non- 
metallic Minerals. 

33 U.S. Embassy, Abidjan. Ivory Coast. Mineral 


Production Statistical Questionnaire. State Depart- 
ment Airgram A-61, May 12, 1971. Enc. 1, p. 1. 
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factured metals, cement, and fertilizer ma- 
terials. 

A rise in exports of forest and agricul- 
tural products offset the reduction in 
mineral exports, 


1969. 


resulting in a higher 15. 


Table 14.—Ivory Coast: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


overall trade surplus for the country in 


Statistics on trade in mineral commodi- 
ties for 1968-69 appear in tables 14 and 


Commodity 1968 
METALS 
Aluminum: 
Metal and alloys, all forms... .......... 2 ‘ꝛ «c«kéõ««õ««õéõõ a ee 892 
»ÜöéÜ1Vã ę«%“́»ům eos ee eee a ot c a ð kx x LEE DA. 1 
Antimony metal and alloys, all form————œ„„.rNn( 444 (4) 
Copper: 
9d ² ] ————— re ——— Ge 1774 
Metal and alloys unwrought and semimanufactureSsss 2 
Iron and steel: 
S4 ³ĩ1’¹¹ A — ——————————M—— n I PÓ r 9,698 
Pi = JJJ.Gͥͥͤĩ³ù ——Á— ————— 8 0 18 
U ⁵ ↄ·öA iii mi EE 1 
Semmler ³ eei eem t 584 
Lead: 
Ore and CONnCONWALC..< 2c ß ß ß SERE MERE EE 1 
Metal and alloys, all form cl LL Lll LaL Lee eee nee r 300 
anganese ore and concentrate. ...... 2 LLL LLL LLL LLL LL LL LLL LLL LL LLL nnn 182,990 
Nickel and alloys, ee ⁰⁰⁰ y EOS AS 
Tin and alloys eee ß aaa e au mM E Hae long tons... () 
Zinc: 
CPC ͥ eh eee cent ⁰ ͤ— ³ r . 1 
Metal and alloys, all forms... nun ü nꝛn 4 25 
Other; es ⅛ ; g tie ccceuekows 82 
NONMETALS 
Abrasives, crude, natural. ........... LL LLL LL LL LL LL e Lec LLL LL eee %.. 1 
Cement, hydraulic PRENSA AEN E ATEEN AE EE xxx 15,640 
Diamond. meu iii carats.. 189,758 
%% ́ œ ũ ————————— ——— ae 
Fertilizer 1 CIN: 
%%% dd ͤͥ diu yd ĩð C ELE a SEE 679 
Manufactured: 
Nied ² T. E EE EE 69 
Phosphate. ore uec usa a ESL RENEWED ³ðQWAA 87 
J. PT t 295 
Other and mixed. ß ß e die Qu E ue CE 16 
AIDBOnIS.. e . ß c CEU LU e 
Gypsum and plaster oc ¶⁰ d m dama e 
fh... sd enr news cesecceeewe 6 
ri dec MAT ⁵ y 1,905 
Sand and ç Ä ¾ PH!⁰P» H/ sense easi a desee d Bed 8 (i) 
i and potassium compounds n. e. 195 
ur: 
ee ß À—— ————— PH € (1) 
Sr ͥ ⁰ꝗddſ y d (2) 
Tale and related materials. ............ 2.22 2 LLL LLL lll ne eee ee eee 4 
Other crude nonmetals n.e.asaanzE „„. 2 
MINERAL FUELS AND RELATED MATERIALS 
%%%öéê%«j ð ↄ ——:f :::; DT S 
Petroleum refinery producta: 
ne Mme 8 thousand 42-gallon barrels.. edi 
JJV!!! ͥU 88 8 
Distillate r ioe ce = aes cis EE e EE do.... 899 
Residual fuel 01ll.—— ce... mw EU cud do.... 863 
Liquefied petroleum gas_.........-...-..---~------------------- „% do.... 86 
III 2299-9 £:eL ee oe ör yd Lu ED E do.... 156 
) eek es ca ecu tuc D ML DD toe 8 do.... 20 
prp EL TERN do 12,067 
Other crude chemicals from oil coal and gas distillation. .........................- 1 


t Revised. 
1 Less than }4 unit. 
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Table 15.—Ivory Coast: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
METALS 
Aluminum 
(0) D^ eM I ——————ÀÁ— — —— —— —— 8 
Metal and alloys, all forms... .............--. „„ ll eee r 502 2,944 
Antimony metal and alloys, all formmmaçn 4 (1) 
, . ß e . Ra UE 2 x 
Chromium oxidoB. cu. ecacco c ee eh ood te ECL 6 8 
88 h§ö§ĩ«Ü5—0ũ :...... 2 (1) 
Copper r metal and alloys, all forma ꝛnnʒnmwnwn eee 178 185 
meral unworked and partly worked troy ounces.. 14,210 5,466 
Kon Lgs — 1 180 A 
oas DVT cuneos see eee eee ee o eM M EIE 1 ga 
FIG WON CR d To 4 6 
/// ³o¹ſ/ſſ decim ares ⁰dʒ 26 56 
CCJJJJJJ/%%)%%bĩ6˖5 x ¼ĩ½]⅛?ð:.82,:, LL 8 286 
%%%///hGꝙõõùkC’ÿ . ((f y LL oU 66,761 69,906 
Lead: 
Ore and concentrate 3 2 
))) MERECE ddp ß ee man cee WOT CR EA 74 98 
Metal and alloys, all forme çm LL LLL Lll lll L LL l.l ll. -- 98 120 
Manganese Oxide... loco os ches obec res esc lee cee SES RE duca de a MES 1 ^ 
Molybdenum including alloys, all forms_-......---.----.------------------------ 16 Na» 
Nickel including alloys, all form „„ 1 2 
Platinum metal including allo yes troy ounces. . 578 oe 
Silver metal including alloynsszzz eee do- 5,176 6,237 
“Ore and concentra tees long tons m (1) 
Metal including alloys, all forms. ...................-.-.-..-.--.-.. eee do.... 19 17 
itim ] dk 211 215 
Zine 
OM OCR eos oh A d ĩð y ⁊ĩð y MR E LL EE 108 89 
Metal and alloys, all formſmnminuiue nw ꝓ „ r 85 49 
Other sands, metal bearinNggzgzgzgzgzgzgz „ 17 92 
NONMETALS 
AMETS natural, e.. ð bone Peed iE E 2 M 
Barite d witheritó e o cese ⅛³⅛0 m kd y dp RM LeL dE eame 98 181 
Boron materials, crude natural borates................- 2 ll LL LLL LLL cll Lc lll. 1 2 
Cement, hydraulic JJCãöõãͤͥãũͤ⁵ VV 8 r 388, 455 355, 976 
C ³˙¹¹dm»min. ⅛˙ͥò..d · ———— soe ece 558 77 
Clays: 
7jö§Ä5—! TZ ß . pa te tes 12 39 
PF ! nmnmnnwnwnn r 8 79 7 
CJ) «Ü²˙u. dd mm ees oot S cesses 14 18 
C ͥͥ eder ½%ũ ð*¾d m. ĩ« 1 mʒt carats.. 175, 000 130, 000 
e . . . . iD E cece 47 
ertilizer materials 
Crude: 
Phosphall6 22.022259 ß e e us deeE (1) 
anro ET y 7,624 4,584 
Manufactured 
JC õÄͥ˙˙,Cm..“. :::... ¾ ¼ f...... Á— 6, 807 3,498 
FC%%ͤÜ—v ³ ³o Add aS 5, 641 3,874 
bdo C DEN MET E UL 6k. AT 8,886 12,271 
Other mixed ⁰² A eaaa ⁵ ME 2,136 ,496 
% kook ede 2 decet oA(ſddſſſſͥ mu LR EE 4 86 
Söll dddddddddddddddſdſũ y (1) 8 
Gypsum and anhydrate plasters......... 22 2 LL LLL eccL cea LLL eee Le eee ee 18,055 18,808 
/%ê˙§õ5—.⁰ĩ : f ²¼: . r 2, 809 2,957 
%% car ERR RUSO RE EE MIS 8 3 ee actuum 8 8 1 
I ³Ü1oi ⁰˙’¹¹¹ſſſͥ ͤ ü d ðͤſ yd ⁰⁰y 4 4 
Pigments, mineral, natural —— 4 „6„0:! 110 189 
Precious and semiprecious stones except diamond. ....................- kilograms. - 17 31 
SOU aati aa ai A a !!! ys NUMINE CHRONO M NN r 28,106 18,596 
Sand Q ³³/ſ ³ (nhſſͤ ⁰ͥͥ⁰⁰ſydd A r 2,420 2,152 
Sum and potassium compounds n.e.8....... Lc LL LLL eee 8,458 8,498 
Crushed and brockennununC— “:e r 8,080 8,881 
FJ] ⁰²EUñl ee ee eee ud DU ⁰⁰m- re pare r 176 288 
Sulfur: 
e ³ðV qd uL EE. 8 9 
c -se aaaea ee .... ee 197 199 


See footnotes at end of table. 
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Table 15.—Ivory Coast: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS—Continued 
Tale and related materials 
Other: 
Crude minerals n.e. sss 
Metalloids n.e.8.............................-- 


Meerschaum, amber and jet................... 
Metallurgical residues not containing metals. ...- 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural...................... 


Carbon black 
Coal 


t Revised. 
1 Less than 34 unit. 
COMMODITY REVIEW 


Diamond.—A new concentration plant 
with a capacity for treating 300,000 metric 
tons of ore per year went into operation 
in December 1970 at the Tortiya mine of 
SAREMCI. It is expected to increase in 
annual production of approximately 15 
percent. Renovation of the digging plant 
and a new sampling station are other ex- 
pansion projects that were completed dur- 
ing the year. At Séguéla, the Société West 
African Selection Trust and Harry Win- 
ston Inc. (WASTON) combine instituted 
detailed investigations of its deposit and 
made plans to begin production in 1971. 
Annual output is expected to reach 70,000 
carats when the mine is fully operational. 
These two developments should raise total 
diamond production in the Ivory Coast 
about 30 to 50 percent in 1971, and an an- 
nual level of about 325,000 carats should 
be achieved by 1972. 

The mine operated by SMB near Tor- 
tiya closed in October 1970 because its re- 
serves were depleted. Some hope was held 
for reopening the mine, based on explora- 
tion by SAREMCI in the same area.34 

Iron Ore.—Pickands Mather & Co. con- 
tinued investigations at jts iron ore conces- 
sion area near Man in western Ivory Coast. 
Results so far remain encouraging, and the 
company is planning to spend several 


Liquefied 55 gasos aaan anaa 
Bill; ³ ³ i «] 8 
Other 


1968 1969 
JJ ce su ðͤ 8 594 490 
ELESE L u ĩ LEE s 585 a 
JT RS 250 
Tto P ENS sie 16 
Mp ͥ ͥͥ 4 12 
%u EE ORE RO POR NOR 110 78 
JJ K 117 34 
JJͥͤ “h r 288 205 
Ae CCS RN PERS r 29 28 
- -thousand 42-gallon barrels.. 1 5,852 6,250 
JJ do 705 
cuam an 8 do 217 1 
asumir 8 983 799 105 
woleacedu ðĩV?; aue Ef cl. — 
1 — ST do.... 87 87 
c eee ME LUE do.... 88 
99d 8 do 51 
J ni PE Spat Oca 18 18 
d do.... 11, 910 350 
j —rö! 760 


times the amount that is required in its 
concession agreement on exploration costs 
in 1971. A large-scale investigation pro- 
gram is slated to continue into 1972 in the 
4,000-square-mile concession area. Depend- 
ing on feasibility, construction would begin 
shortly after, but no target dates for con- 
struction or operation have been 
determined. Financing for the project is 
being sought from various international 
banking sources and from potential major 
customers in Europe and Japan. It is re- 
ported that two Japanese companies have 
agreed to participate in the investment. 
Opening of a mining operation on this 
scale would make a major contribution to 
the country’s income and exports, and 
would be particularly important to the rel- 
atively undeveloped western region.35 
Manganese.—In March 1970 Compagnie 
de Mokta closed its manganese mine, the 
only one in the country. Increasing sales 
difficulty and declining prices in the last 
several years had foreshadowed the termi- 
nation of operations. A surplus of low- 
grade manganese, the type produced by 
Mokta, continued to plague the world 
market and was the reason for the closure. 


Mining Journal (London). Mining Annual 
Review, 1970. June 1971, pp. 361, 364. 

35 Engineering and Minin g Journal. Huge Iron 
Mine Planned for Ivory Const. . 172, No. 7, 
july 1971, p. 39. 
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A small stock remained to be sold at the 
end of the year.3e 

Petroleum.—An exploration convention 
was signed between the Ivory Coast Gov- 
ernment and the consortium consisting of 
Esso, Royal Dutch/Shell, and Enterprise 
de Recherches et d'Activites Pétroliéres 
(ERAP). Esso will have a 50-percent inter- 
est in the consortium, and 25 percent will 
be held by each of the other two partners. 
A program of seismic research in the 
offshore concession area began in Decem- 
ber 1970.57 

Other Minerals.—Investigation in the 
Zeitouo region of southwestern Ivory Coast 
by Bureau de Recherches Geologiques et 
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Minieres (BRGM) confirmed the existence 
of a copper deposit, but further study is 
needed to determine its commercial possi- 
bility. Other exploration in that area re- 
vealed a promising indication of molybde- 
num at Monogaga. 

Société pour le Développement Minier 
(SODEMI), a government corporation that 
had established exploration missions in five 
regions of the country, diverted most of its 
efforts to the western region in 1970 to 
study indications of copper and molybde- 
num in the area of Man. One other office 
remained open for investigation of deposits 
of the same minerals in the Bouake 
region.38 


LESOTHO *? 


Exploitation of diamond deposits contin- 
ued to be the only significant mining ac- 
tivity in Lesotho during 1970. Diamond 
output fell far below the record achieved 
in the previous year, probably as a result 
of the civil strife that occurred at one of 
the principal diamond digging areas. Two 
mining concerns, Rio Tinto-Zinc Corp. and 
Lonrho, Ltd., carried on prospecting activi- 
ties in order to determine the feasibility of 
commercial production in their concession 
areas. 


Lesotho's economy was disrupted by two 
crises during the year. In January, political 
tension and the Government's subsequent 
suspension of the constitution caused the 
United Kingdom to terminate its aid 
agreement, Lesotho's principal source of 
outside funds. A new agreement was signed 
late in the year. Concurrently, subsistence 
agricultural production was hard hit by 
drought and frost, resulting in a famine 
which required assistance from interna- 
tional relief agencies. On the positive side, 
a new customs agreement between Lesotho, 
South Africa, Botswana, and Swaziland was 
signed in December 1969 under the terms 
of which Lesotho will receive a considera- 
bly more generous share of the pooled cus- 
toms collections. Negotiations also contin- 
ued on the Malibamatso River Project, 
formerly called the Oxbow Scheme, a plan 
to divert part of the country's ample water 
supply to neighboring areas of South Af- 
rica. If developed, this project will provide 
another large increment of outside income. 


PRODUCTION AND TRADE 


Diamond production in 1970 attained 
only 57 percent of the previous year's level 
in both quantity and value. Civil strife, 
which occurred at the Kao field in April 
among diggers who had been relocated 
from Letseng-la-Terai, was probably re- 
sponsible for most of the decline. The pro- 
portion of gem quality diamond to the 
total remained at about 20 percent, but 
their value of $618,000 accounted for 68 
percent of the total diamond value of 
$913,000. Statistics on Lesotho's mineral 
production in 1968-70 are included in 
table 1. 


An unrecorded output of crushed stone, 
precast concrete, and cement bricks from 
the plant of Lesotho Crushers, Ltd., was 
the only other known mineral production 
in the country. These materials were used 
entirely for local construction. 


Lesotho's balance of mineral trade im- 
proved considerably in 1969, the latest year 
for which data are available, as a result of 
the larger-than-usual diamond output in 
that year. Diamonds constitute the coun- 
trys sole mineral export, and the entire 
production is sold abroad. Lesotho's total 
trade has always been highly unbalanced 
because of its low productivity and de- 
pendence on foreign supplies. Imports of 
mineral] commodities consist largely of re- 


Page 364 of work cited in footnote 34. 

31 Work cited in footnote 33; and Petroleum 
Intelligence Weekly. Ivory Coast. V. 9, No. 15, 
Apr. 13, 1970, p. 8. 

35 Page 364 of work cited in footnote 34. 

3 David G. Willard, economist, Division of 
Nonmetallic Minerals. 
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fined petroleum products, and these have 
maintained a steady uptrend. This normal 
gain in mineral imports, when combined 
with the drop in diamond production in 
1970, will undoubtedly push the balance of 
mineral trade further into the red. Total 
trade and mineral trade values in 1967, 
1968, and 1969 are shown in the following 
tabulation in thousand dollars. 


1967 1968 1969 
Total commodity 
trade: 
Exports mM 5,885 4,782 5,697 
1 53 88,920 33,5198 93,470 
. —27, 485 —28, 781 —27, 773 
Mineral commodity 
trade: 
Exports......... 1,425 527 1,648 
Imports NA 2,157 2,481 
Balance......... NA —1, 680 — 788 
NA Not available. 


Source: Standard Bank. Annual Economic Review, 
Botswana, Lesotho, Swaziland. Nov. 1971, p. 17. 


COMMODITY REVIEW 

Diamond.—A violent clash occurred be- 
tween native diamond diggers and the po- 
lice at the Kao diamond field in April 
1970. The diggers were embittered at being 
forced to leave their former plots at Let- 
seng-la-Terai to accommodate the Rio Tinto 
exploration program. The resulting disor- 
der and property damage set back the 
Government’s attempt to organize digging 
operations at Kao and contributed to the 
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sharp drop in diamond production.t0 

At their Letseng-la-Terai and Mothae 
concessions Rio Tinto and Lonrho contin- 
ued prospecting activities aimed at deter- 
mining economic feasibility of large-scale 
mining of those pipes. No further word 
was announced on their findings. Several 
other mining companies have expressed in- 
terest in diamond exploration, and it is 
expected that additional concession con- 
tracts will be signed in the near future.41 

A survey of the diamond mining poten- 
tial of an 1,800-square-mile area in north- 
ern Lesotho is to begin soon under the 
auspices of the United Nations Develop- 
ment Program (UNDP). Modern aerial 
and ground survey techniques will be used 
to assess the resources in known diamond 
pipes and to locate additional pipes. Le- 
sotho will contribute $150,000 toward the 
cost of the survey; the personnel and re- 
maining funds will be provided by 
UNDP.42 

Petroleum.—Southern Oil Exploration 
Corp. (SOEKOR), which is acting as tech- 
nical advisor to the Government has in- 
vited bids for oil exploration in Lesotho. 
It is expected that a country-wide lease 
will be granted to the Lesotho National 
Development Corp. (LNDC), which will 
in turn authorize prospecting concessions 
to private interests.48 


MALAGASY REPUBLIC ** 


Mineral deposits in the Malagasy Re- 
public continued to attract the attention 
of international mining companies in 1970. 
Several million dollars was invested in 
searches for petroleum, bauxite, nickel, 
and other ores No new commercial re- 
sources were discovered during the year, 
but the pace of exploration activity 
showed no sign of slackening. 

Mineral production recorded a gain over 
the 1969 level, boosted primarily by the 
first full year's output from the Andria- 
mena chromite mine. Production of graph- 
ite rose but mica output declined. Greater 
growth of mineral imports in 1969 aggra- 
vated the country's perennially unfavorable 
balance of trade in that year. 

Government Policies and Programs.— 
The Malagasy Government continued to 
encourage foreign private investment dur- 
ing the year in order to maintain the flow 
of capital into the country. In regard to 
trade, however, a system of quotas and li- 


censes has been put into effect which fa- 
vors imports from the Franc Zone, the Eu- 
ropean Common Market, and countries 
having bilateral trade agreements with the 
Malagasy Republic. Expansion of this sys- 
tem to include those Common Market 
members not in the Franc Zone has tended 
to reduce the trade opportunities for na- 
tions such as the United States, which are 
not in one of the favored groups. 


PRODUCTION 


Production increases were reported for 
most of the leading mineral commodities 


# U.S. Embassy, United Ki m. State Depart- 


ment Airgram A-786, May 7, 1970, P 1-3. 
*t Mining Journal (London). Mini Annual 
Review, 1970. June 1971, 339—340; Min- 


ing Ma April 1970 Lesotho Diamond Output. v. 122, 


No. 4, ril 197 Hop 304. 
4 Mining Jo (London). Diamond Survey. 
V. 276, No. 7083, May 21, 1971, p. 407. 
48 American lation of Petroleum Geo 
Bulletin. Lesotho. V. 55, No. 9, September 1 
“David G. Willard, economist, Division d 
Nonmetallic Minerals. 
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of the Malagasy Republic in 1970. The 
new chromite mine of the Comina com- 
bine at Andriamena produced 141,000 me- 
tric tons of concentrates during its first 
full year of operation. Output of graphite 
was up 8 percent, extending the growth 
trend to a third consecutive year. Recorded 
production of mica showed a drop from 
1,182 tons to 936 tons, but an excess of ex- 
ports over production that has continued 
for a number of years indicates the likeli- 
hood that not all production is being re- 
ported. The cement plant at Amboania 
turned out about the same quantity of 
product as the year before. 

Output of the countrys many minor 
minerals exhibited both increases and de- 
creases. Beryl production slipped to 52 
tons from 83 tons the year before. Mining 
of piezoelectric quartz and most types of 
ornamental quartz increased sharply. Feld- 
spar, industrial garnet, and nearly all or- 
namental stones showed higher production 
levels, but output of gold and rare-earth 
minerals, decreased. 

Mineral production statistics for the 
Malagasy Republic in 1970 are included in 
table 1. 


TRADE 


Statistics on the Malagasy Republic's ex- 
ternal trade for 1969, the latest complete 
data, indicated a worsening of the coun- 
trys unfavorable balance of mineral trade, 
with exports totaling about $9.7 million 
and imports at $29.1 million. Exports of 
minera] commodities rose 28 percent, while 
imported minerals and mineral materials 
showed an increase of only 23 percent. 
However, the increase of over $1.9 million 
in minera] exports failed to compensate 
for the $5.5 million growth in imports. 
Shipments of chromite valued at $830,000 
from the new mine at Andreamina pro- 
vided the majority of the export gain, but 
exports of mica, graphite and petroleum 
products also contributed to the increase. 
Imports of iron and steel, chiefly semiman- 
ufactures, were up 33 percent to over $10.4 
million. Other major groups of imports 
were crude oil, up 20 percent to $7.8 mil- 
lion and refined petroleum products, which 
rose 18 percent to nearly $4.5 million. 


The increase in the mineral trade deficit 
contributed to the nation’s poorer overall 
trade balance in 1969. Total exports rose 
by a meager 2 percent, but total imports 
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grew at a 10-percent rate. The gain in ex- 
ports was small because production of key 
agricultural commodities was hampered by 
extensive cyclone damage. 

Significant improvement in the balance 
of mineral trade is anticipated for 1970, 
primarily stemming from increased chrom- 
ite exports. Exports of graphite also in- 
creased, but shipments of mica slipped 
below the 1969 level. 

Statistics on exports and imports of se- 
lected mineral commodities appear in ta- 
bles 16 and 17. 


COMMODITY REVIEW 


Bauxite.—Investigation continued into 
the feasibility of developing the bauxite 
deposits at Manantenina, which are esti- 
mated by the Péchiney Company to con- 
tain about 100 million tons of commer- 
cial-grade ore. The principal problem is 
the need to construct a new port because 
there is no existing port close enough to 
the site.45 


Cement.—An engineering study commis- 
sioned by the Malagasy Government has 
proposed that a new cement plant be built 
in an industrial zone that would be devel- 
oped as part of a contemplated port and 
drydock project at Narinda Bay.46 


Nickel.—An exploration program was 
also underway in an area of nickeliferous 
laterite deposits near Moramanga. A joint 
venture consisting of Société Le Nickel, An- 
glo-American Corporation of South Africa, 
Ltd., Ugine, and the Malagasy Government 
will perform beneficiation and metallurgi- 
cal tests to determine the quantity and 
grade of the ore. If found feasible, a mine 
producing at least 35,000 tons of nickel per 
year will be developed.47 


Petroleum.—Eight companies continued 
searching for petroleum in the Malagasy 
Republic through 1970. Drilling was in 
progress on several offshore concessions on 
both sides of the island, but no discoveries 
had yet been made. No new concessions 
were granted during the year. 


Other Minerals.—A Japanese engineering 
team was studying a proposed hydroelec- 
tric power project on the Namorona River 


45 Metal Bulletin. Malagasy Bauxite. Mar. 17, 
1970, p. 19. 

46 U.S. Embassy, Tananarive, Malagasy Repub- 
ice Department Airgram A-010. Jan. 21, 
971, p. 1. 

41 World Mining. What's Going On in World 
Mining? V. 5, No. 18, December 1970, p. 51. 
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Table 16.—Malagasy Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Bauxite and concentratõe ee ee ee eee eee eee eee an 102 
Beryl ore and eoncentrattdẽ̃ʒ- „ 57 
PPC ⁰·- Au A A A eee ⁵³ d e 8 he 82,980 
Copper metal and alloys: 
Unwrought and scrap. ..............--. 22 cc LL cac cec c cse se ees eee eee 181 259 
Semimanufactures............. 2L LLL LLL LL LLL cL Lc LL LL Llc cL cce ce ce essc sss 1 1 
Iron and steel: 
C6“ oo os e ]·¹¹w¹¹.q ³oW dte E MA 8 
MOTOR MOM t TER 181 8,305 
Semimanufactures....... LLL LLL LL LL LLL LL cL LL Lec 222 cesses secs eccesso sse r 899 9 
Lead metal and alloys, all form 8 9 
M ese ore and concentrate! 10 7 
Uranium and thorium ore and concentrate including rare-earth metals 81 aes 
Zinc metal and alloys, all form „„ 2 10 
Other ore and concentrattk k 807 25 
NONMETALS 
Abrasives, natural, garnet. |... 2 LLL LL cc c eee ee 25 (1) 
Cement, hydraulic... e.... dcrsesürm medWO 8 
Clays and eee Hc e 14 (1) 
Graphite, natural... ⁰0 d y x E aud ee 15,886 18,514 
ꝓ%%öCööĩÜ5—.50%r1t :::: x 1 18 
Mica, all 17... M J E SIE 5 355 1.415 2,319 
Precious and semiprecious stones inclu uartz crystal, except diamon 
3 kilograms.. * 90,302 76,688 
i ³ HAE WE ³ð E LEG M LU r2, 642 1,870 
Stone, sand and graveo“nnn 4k "111 79 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke including briquets.__.._....._-..---- „„ £s 20 
Petroleum refinery products: 
GASOUBO: p e ce tees thousand 42-gallon barrels. . r 218 292 
Kerosi ne do r 98 117 
Distillate fuel oſiiuauuumUUÿPPUkE /t iHgZ ecce c c c ne ec do.... r 268 204 
“..... eee ol denis do.... 820 1,026 
5 ))%)%%VCGCCGCCCãͤ ⁵ V) ] k; mr E deer i i 
PA E EE EE CHE A R EN y ß d MP 0..-.- 
Mineral pie and other coal-, petroleum-, or gas-derived crude chemicals.............. we 5 


t Revised. 
1 Less than } unit. 


Table 17.—Malagasy Republic: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hydroxide... ß e Lt le (1) 1 
Metal and alloys, all form r 1,098 795 
Chromium oxide and hydroxiddeieuw·—³ „ 1 1 
Copper metal and alloys, all form mn r 177 541 
Gold metal unworked or partly worked............................. troy ounces.. 2,900 10,288 
Iron and steel: 
Ore and eoncentratee LLL LLL LLL LL LLL LL Lec LLL lle LaL LLL Lee eL eee 10 8 
Meta m 
ERNEUT PUTET Add d r 41 88 
b iod. ferroalloys, and similar materials 21 7 
Steel, primary formemeꝛe ꝛerw’ „„ 11 (1) 
Semimanufactures.......... c c e c ee ee cec e eec ace nee rere cerae 4 * 44,810 56,048 
Lead metal and alloys, all form nm „„ r 818 7 
Mercury -osceno oĩ ¹wmʃ ͤ ͥ -m. dd LU a T e E 76-pound flasks. . 8 2 
Nickel and alloys, all form 6 (1) 
Silver metal and alloys... Gh troy ounces... * 17,908 4,147 
Tin metal and alloys, vali I)) 8E long tons r 11 11 
Titanium-oxidei oo coe es ³o. md ͥ x dcus UL e E 62 84 
Zinc: 
Oxide and hydroxide. ..............-..- 2 22 LL LL LLL LL LL LLL 2222 222222222222 r 20 40 
Metal and alloys, all ford r 107 95 
Other metals and alloys, all formm mn „„ r 20 16 
NONMETALS 
Abrasives: 
Emery, corundum and other crude natural............... . 22. Lc LL Lll lll. 20 21 
Grinding wheels and stones r 25 57 
% § h ͥ (hſdſdſddſdſdddT.ſdſddſàſſſdſſſdddſdſdſd½ddaddwdãdféãĩGdd te etter UE 5 17 
Coment oeno ͥ ⁰m ⁰³ . dd d ⁰⁰ 8 60,678 68,545 
opo mc e dd ĩͤ d ĩͤ 4 598 


Chalk 
See footnotes at end of table. 
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Table 17,—Malagasy Republic: Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 
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Commodity 1968 1969 
NONMETALS— Continued 
Clays and products (including all refractory brick): 
i e eae aha e eee EC 876 802 
717i ee a Pe ee dd y r 139 1,114 
Diamond, all grades____.._..-.-.-...----.-.------------------ thousand carats.. r 55 25 
Diatomaceous ff!!! LC re I c LT 6 5 
Fertilizer materials: 
Crude and manufactured: 
Ih ˙ðͥ—ꝙ ³⁰¹ü ii ³ Add d ete re ee cu E Lie 4,987 5,908 
FFF tas Ses ee ee ͥ dydddddddd / d LE d 3,772 1,015 
U ³¹à Ad Pad edu ec uL v e E 4,891 6,791 
Other including mixed. .............. „„ 9,238 10,508 
1 n ⁰˙.A!. E Lec dd ⁰⁰⁰ e cus 8 23 86 
pumps ð ecb beheld du ed 4,105 3,156 
TMG i aera ² AAPhꝓyhhſſddGhà!!!!!!!!!!!!.. secs tea oe ee acse ee. 1,857 926 
Magnesite: ccein ee ee eh ae eet eL D ums e cl qur cd a ET 14 72 
Mica crude and worked. ........... 2.2.2 222.2 LLL LL LLL „„ = 10 
Pigments mineral including iron oxidedʒdl r 144 229 
Saltand ⁵²²ͤ %⅛ oo ß. . ³oÄ³ ͥͥ⁰⁰ mt; eho de he hat MAE EE S r 672 908 
Sodium and potassium compounds, caustic sda r 398 1,125 
Stone, sand and gravel: 
Dimension atott- c once ninos oe y ee E ED Ls E (1) 58 
p ninaa . . eel 39 72 
Gravel and crushed rock. ......... 22.2222 2L LLL LLL LL L2 LLL 2l LL 22222 l2 2-22-.- 5 6 
Sand excluding metal bearing 5 17 
Sulfur: 
Elemental, all err”, Se Se owe esed e Ense r 27 22 
sulfür-dioxide- ⁰ dſſſ ⁰⁰ ſͥ dd ete D eS e E 6 3 
%%% aeons OM cn ee Ue RON RR eie r Mia nt 101 89 
Dec Steatite, soapstone and pyrophyllite. ....... 2.2.2 2,2 ccc LLL LL Lll lll lll. 59 84 
ther: 
Crude nonmetals nee ec iud cce pu aus 7,653 242 
Oxides and hydroxides of magnesium, strontium, and bariu mmm 30 2 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural................ LLL c LLL Lll LLL 222222222222 eee 8,007 998 
Coal including briquets, all OS i cs ul. ⁰⁰ ee os ee Ei 88 21,186 18,643 
Gols d mie ke‚e‚e‚e‚e y queue 168 75 
Petroleum: 
Crude and partly refined thousand 42-gallon barrels. . 3,129 3,638 
Refinery products: 
Gasoling= oue oru ec duties Le ie ELA ͤ Lee etae ie do.... r 120 125 
Kerosine and jet fuel do.... 20 6 
Distillate: fuel g...... 8 do- 57 115 
Pa F ⁵⁰Ü)”?§ĩ0Ü—5 uii do 6 1 
uefied petroleum gas „ do- 1 1 
N ucc as ae f fk ß EE docu r 50 61 
Mince jelly and. Wa eh cette do- 30 21 
Other: 
Petroleum: e kkkkkkk!ekkkkkd EE SEE do 2 8 
Bitumen and other residues do 59 62 
Bituminous mixtures do- 10 1 
J ⁰˙¹¹ ] ˙“ꝙ?f ̃ . pm md ad ꝛ a SERREE ERE do r 355 407 
Mineral tar and other coal-, petroleum-, or gas- derived crude chemicals r 66 358 
r Revised. 


1 Less than V unit. 


near Fianarantsoa. If feasible, the project 
would provide power for smelters utilizing 


presently undeveloped metal deposits in of the island.48 


MALAWI +° 


Malawi's mineral industry consisted 


the area. Another Japanese team examined 
deposits of iron sands in the southern part 


The second stage of the Malawi Geological 


mainly of gem corundum and kyanite pro- 
duction and the quarrying of limestone for 
cement and stone for building, railroad 
ballast, and aggregates. However, the min- 
eral potential of the country was being 
reexamined in the light of recent in- 
dustrial and transportation. devclopments. 


Survey's program for detailed mineralogical 
investigation of areas determined by a re- 
gional geochemical survey was started in 


* U.S. Embassy, Tananarive, Malagasy Republic. 
State Department Airgram A-146. Dec. 4, 1970, 


p. 1l. 
40 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 
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1970. Several anomalies that indicated pos- 
sible nickel, copper, and tin-molybdenum 
deposits were considered for detailed exam- 
ination. A phosphate deposit associated 
with carbonatite rocks was drilled by the 
survey to determine its economic potential. 
Although the mineral industry employed 
only about 550 persons, many Malawi citi- 
zens were employed by mines in the Re- 
public of South Africa and Zambia. The 
remittance of salary by these workers con- 
stituted a significant source of foreign ex- 
change for Malawi. 

A deposit of high-quality sand became 
accessible with the opening of the railroad 
line to Nacala, Mozambique. Gem corun- 
dum was mined from a deposit in the 
Chimwadzulu Hills. Kyanite was produced 
at the Kupiridimba deposit. 

Production of mineral commodities in 
1970 was valued at about $3 million, 50 
compared with an estimated $2.5 million 
in 1969. Mineral commodity production 
and foreign trade are shown in tables 1 
and 18. 

A feasibility study of bauxite deposits on 
Mount Mlanje by a consortium consisting 
of the London and Rhodesian Mining and 
Land Co., the Champalimaud Group, and 
the Government of Malawi, indicated that 
an aluminum smelting industry utilizing 
Mlanje bauxite would be economically 
viable.51 Several recent developments such 
as the Cabora Bassa project and conse- 
quent navigability of the Zambezi River, 
the construction of a railway from Malawi 
to the port of Nacala, Mozambique, and 
the construction of an electric powerplant 
on the Shire River in Malawi have en- 
hanced the economic potential of the 
Mlanje bauxite deposits. Reportedly, an in- 
tegrated plant to produce alumina at a 
rate of 250,000 tons per year and alumi- 
num metal at a rate of 125,000 tons per 
year was being considered. Cost of the 
plant was placed at about $204 million. 
Reserves of bauxite on Mount Mlanje total 
about 60 million tons and average 42.65 
percent aluminum oxide (Alzos), and 1.18 
percent combined silica (Si02). 
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Columbite (pyrochlore) deposits occur 
at Ilomba Hill, northwest Malawi, Chilwa 
Island, and Tundulu. At Ilomba Hill in- 
ferred reserves of 100,000 tons of ore con- 
tain 6 pounds per ton of columbium oxide 
and 1.15 pounds per ton of uranium 
oxide. 

A factory to mix, granulate, and bag fer- 
tilizer was scheduled to begin operating in 
April 1971, at a rate of 30,000 tons per 
year.52 The plant was constructed for Op- 
tichem (Malawi) Ltd. 


Monazite and strontianite occur at Kan- 
gankunde Hill disseminated in carbonatites 
and carbonatized feldspathic rocks. Indi- 
cated reserves in three separate areas are 
4,000 tons per 100-foot depth of 4.5 per- 
cent monazite; 14,000 tons per 100-foot 
depth of 6 percent monazite; and 4,700 
tons per 100-foot depth of 3.6 percent 
monazite. From 10- to 70-percent stron- 
tianite is contained in the ore as dissemi- 
nated grains and veinlets. Underground ex- 
ploration of the Kangankunde Hill deposit 
was being carried out in order to obtain 
bulk samples and to determine the size of 
the ore body.53 


A study of the quantity of rutile in 
beach sand along, the southwest shore of 
Lake Malawi was being conducted. An ex- 
clusive prospecting license was granted re- 
cently to explore for ilmenite, rutile, mon- 
azite, and zircon in a 7,100-square-mile 
area near Salima, southwest Malawi. 


Oil Company of Malawi, Ltd. (OIL- 
COM), a petroleum distribution company, 
planned to construct a number of service 
stations throughout the country.54 The 
program, which will cost about $240,000, 
will be completed in 18 months. 


5 Where necessary, values have been converted 
from Malawi rona {ME ) to U.S. dollars at the 
rate of M£1-—US$2.3 

51 U.S. Embassy, n Republic of 
South Africa. State Department Airgram A-124, 
Dec. 1, 1970, pp. 5-7. 

52 Fertilizer nd Chemical Devo a Council. 
Malawi. V. 10, No. 8, August 1970, p. 

53 World Mining. Malawi. V. 6, N 
25, 1970, pp. 126-127. 

Petroleum Press Service. eee in Brief. V. 
37, No. 2, February 1970, p. 
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Table 18.—Malawi: Foreign trade in selected mineral commodities 1 
(Metrie tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Iron and steel, pig iron and ferroalloys. ......................-.-- 2.2 lel LLL L2. -- 2 459 
NONMETALS 
T e RENNES sce es 868 
Fertilizer materials, natural, phosphatililgdgdgdgdgddd «„ 2,481 NA 
IMPORTS 
METALS 
Aluminum and alloys semimanufacture s 255 
Copper and alloys semimanufactures...............-..- LLL LL LLL eee eee 89 NA 
Iron and steel semimanufacture Ss 2,028 8,893 
Nonferrous metals n. e. value, thousands. . $31 
. NONMETALS 
r : 

Hefractory EIES EER esta aah and rat Rz c uA EE EE ⁵³ð2 LE E MEE 100 

S h ³o¹ D /m AAAdadaadaddſ k y (y 8 252 221 
Fertilizer materials manufactured: 

CJJJ/%%%/%//%%TTThVVVTVTTCTCTC((ͤͤͤ..0%0%0%00%0ff//ͤͤ ³˙1¾ ] ] m III 9,790 4,968 

G! ³·¹w¹.wu ³o md è ß hh; ⁰ E d iE 950 1,289 

MINERAL FUELS AND RELATED MATERIALS 

Petroleum refinery products, lubricants ................. thousand 42-gallon barrels.. - 1 


NA Not available. 
1 Compil 
returns 


ed from trade statistics for selected trading partner countries, in the absence of official Malawi 


Source: Statistical Office of the United Nations, 1968 and 1969 editions of Supplement to the World Trade 
Annual. V. 8 (Africa) published by Walker and Co., New York, 1970 and 1971. 


MALI 55 


The mineral industry of the Republic of 
Mali consisted mainly of marble, limestone, 
salt, and gold production. Exploration for 
mineral deposits was conducted by the Na- 
tional Society for Research and Mineral 
Exploration (SONAREM). Studies were in 
progress on phosphate rocks at Bourem 
and their potential utilization in produc- 
ing fertilizers. Texaco Inc, a U.S. petro- 
leum firm, made plans to have an aerial 
survey conducted on its concession area in 
northern Mali. 

Statistics on production and foreign 
trade of mineral commodities are shown in 
tables 1 and 19. Marble was quarried at 
Bafoulabe and limestone for cement manu- 
facture near Diamou. Gold was recovered 
at Yanfolila. 

Studies of possible uranium occurrences 
in an area north of Kita was being con- 
ducted by a group from Hamburg Univer- 
sity, West Germany. 

The cement plant at Diamou near Kayes 
began operating in October 1969 and was 


inaugurated June 1970. Annual capacity of 
the plant is 50,000 tons, which exceeds Ma- 
lian requirements, which were estimated at 
40,000 tons per year. The Soviet Union, 
which built the plant, was providing about 
50 technicians for its operation. 

Salt is produced in the Taoudenni Basin 
of northern Mali and transported by camel 
train to Gao, where it is exchanged for 
goods. 

In May, Texaco Inc. was granted a con- 
cession to explore for petroleum in a 
200,000-square-mile area of the Taoudenni 
Basin of northern Mali, for a period of 5 
years. Texaco agreed to invest $3.3 million 
in exploration. Terms of the agreement 
contained a 50-50 profit-sharing arrange- 
ment, and a 50-percent income tax based 
on realized prices. Taxes included a 12.5- 
percent royalty on oil and a 5-percent roy- 
alty on natural gas.5e 

5 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 


5 Petroleum Intelligence Weekly. Mali. V. 9, 
No. 22, June 1, 1970, p. 8. 
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Table 19.—Mali: Foreign trade in mineral commodities 
(Metric tons unleas otherwise specified) 


Commodity 1968 1969 
EXPORTS 

NONMETALS 

OCs oo ee i ee EE TT 434 590 
L FUELS AND RELATED MATERIALS 
Petroleum refinery products. .......... 2.2 LL LLL c LL LL LLL LL Lll eee l.l... 1,285 4,677 
IMPORTS 
METALS 

Aluminum and alloys, all forms. ............ — „„ r 184 108 
Copper and alloys, all forms. LL 51 54 
Iron and steel including alloys, metal, semimanufactureꝛꝛsꝛs r 18,299 5,6717 
Lead and alloys, all forms. ................-- 22... Ll „„ r 82 1 
Nickel and alloys, all formdIKmnnundLnmn 4 r3 dx 
Tin and alloys, all formwmnuͤ—ü—ö m long tons.. 1 4 
Zinc and alloys, all forms.................-...- l.l UU se 6 

NONMETALS 
h be ese c anbcdaa male E Ll EE 26,008 22 ,600 
Fertilizers manufactured. ............ 2... LLL LLL LL LLL Lll LL LL LLL LLL 2L c eee 8,260 N 
Gd y ⁰⁰AAyAAd ⁰ͥ⁰Zyaͥddfſũũũſ y 8 12, 535 17,510 
Stone, sand and graveeilull )))) 40 

MINERAL FUELS AND RELATED MATERIALS 

Coal, coke and brique tts! «„ 14 NA 
Petroleum refinery produetshhhhhhkk AL LLL 2-2... r 67,688 69,645 


r Revised. NA Not available. 


MAURITANIA *' 


Mineral Industry activity in the Islamic 
Republic of Mauritania consisted mainly 
of iron ore production and local output of 
salt, sand and gravel, and construction 
stone. Development of Société de Minière 
de Mauritanie's copper mine, plant, and an- 
cillary facilities at Akjoujt was progressing 
satisfactorily, and output of concentrates 
was expected to begin by yearend. 

Government and private industry teams 
explored for copper, iron ore, and petro- 
leum. The United Nations and the Gov- 
ernment of Mauritania initiated a mineral 
prospecting project covering 38,600 square 
miles in the northeastern section of the 
country. Cost of the 214-year project was 
placed at $453,711.58 Prospecting and an 
aerial geological survey also will be con- 
ducted in the northern part of the country 
to determine its minerals potential. 

In 1970 employment by the mining sec- 
tor totaled 4,601 persons, 3,462 of whom 
were Mauritanian citizens. Government in- 
come from mining activity was about $9 
million, which represented 25 percent of 
the national budget. 

Production and trade of mineral com- 
modities are shown in tables 1 and 20. 
Shipments of iron ore by Société des Mines 
de Fer de Mauritanie (MIFERMA) from 
the port of Nauadhibou (Port Etienne) 
reached 9.22 million tons in 1970, com- 
pared with 8.6 million tons in 1969. Ex- 


ports went mainly to France (1.99 million 
tons) the United Kingdom (1.72 million 
tons), and Italy (1.47 million tons) Re- 
portedly low-grade magnetite deposits at 
Kedia d'Idjil were to be mined in 1971 
and would contribute to an increase in 
total output. 

MIFERMA and Japanese steel produc- 
ers negotiated a contract for exporting to 
Japan 19.8 million tons of iron ore over a 
9-year period.5® Annual shipments will 
total 200,000 tons of lump ore averaging 
66 percent iron and 2 million tons of fine 
ore containing an average 51- to 58-percent 
iron. 

Important indications of copper were 
found near Guimimaka and Oum 
Kadnar.9? The Mauritanian Government 
and Bureau de Recherches Géologiques et 
Miniéres (BRGM) prospected in the Oum 
Kadnar area, south-central Mauritania, 
with encouraging results. Ore containing 
28- to 30-percent copper has been found, 
but no indication of the size of the deposit 
was available. Reportedly, copper and 


* Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

zs Where necessary values have been converted 
from Communauté Financiere Africiane Francs 
CFAF) to U.S. dollars at the rate of 

FAF277. 71=US$1.00. 

59 Japan Metal Bulletin. Steel Firms to Import 
19.8 Million Tons of Iron Ore From Mauritania. 
No. 2550, June 2, 1970, p. 7. 

* World Mining: What's 91925 On In World 
Mining? V. 6, No. 7, June 25, 1970, p. 128. 
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nickel anomalies also have been found in 
the Atar Region, about 250 miles northeast 
of Nouakchott. 

Six deposits of ilmenite were found at 
Cap d'Arguin, Cap Sainte Anne, Pointe 
Jerome, Pointe Minou, Tacheleche, and 
Cap el Sass by Bureau Miniér de la France 
d’Outremer. Reserves of the six deposits 
were estimated to be 120,000 tons. 

A deposit of rare-earth minerals at Bou 
Naga was worked for 2 years; however, 
mining was halted in 1970 because of the 
drop in price of yttrium. Reserves were in- 
completely estimated at 1,167 tons per 
meter of depth averaging 4.4 percent yt- 
trium oxide. Reportedly, the ore proved 
difficult to refine. 

A deposit of gypsum located about 35 
miles northeast of Nouakchott was esti- 
mated to contain reserves of 4 billion tons 
of ore.6t Two types of gypsum were noted 
—friable dunes and compact gypsum. The 
gypsum in dunes consisted of 14 million 
tons of fine-grained ore containing 96 per- 
cent calcium sulfate (CaSO4*2H5O) . Costs 
of mining this type of deposit was esti- 
mated to be low. The compact gypsum oc- 
curs in a deposit extending for a distance 
of about 58 miles. It consists of ore averag- 
ing 92.5 percent CaSO4*2H50. 

Phosphate deposits occur along the bank 
of the Senegal River between Matam, 
Kaedi, and Boghe. Two types of ore have 
been distinguished; white or pink layers of 
phosphate and clay-schist, in a clay-sand- 
stone formation 5 to 6 meters thick, and 
nodular phosphate in a limestone forma- 
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tion. Reserves of the white or pink type 
were estimated at 100,000 tons, averaging 
55 percent tricalcium phosphate Cag 
(PO4)2. Reserves and grade of the other 
type of phosphate are not known; how- 
ever, a hole drilled near Aleg indicated a 
significant deposit. 

The two most important deposits of salt 
in Mauritania are the Sebkha d'Idjil, 19 
miles northwest of  F'Derik and the 
N'Terert deposit, 75 miles south of Nouak- 
chott. Sebkha d'Idjil, which is 10 miles 
long and 3 miles wide contains proved re- 
serves of 11.5 million tons. Proved reserves 
of the N’Terert deposit are 150,000 tons of 
salt. Both deposits are located near good 
roads. 


Sulfur occurs near Cuprit; however, 
prospecting conducted in 1966 failed to 
uncover a significant deposit. 


Petroleum exploration continued with 
Amoco Mauritania Petroleum Co., which 
drilled three wells offshore from Cape 
Timiris.62 The wells were drilled to an 
average depth of 9,700 feet and aban- 
doned. Esso Exploration and Production 
Mauritania conducted seismic surveys and 
began drilling a well in its concession area 
of 17,190 square kilometers located 
offshore, extending from about 62 miles 
north of Nouakchott to the Senegal bor- 
der. 

Texaco Oil Co. Inc. was given an au- 
thorization to prospect for petroleum in 
the Taoudeni Basin of east-central Mauri- 
tania. 


MAURITIUS °° 


The mineral industry of Mauritius, a 
small island about 500 miles east of the 
Malagasy Republic, contributed a negligi- 
ble amount to the gross domestic product 
estimated at $169 million 64 in 1970. 


The Government passed several laws and 
regulations designed to permit prospecting 
and mining of petroleum and associated 
substances within or incidental to Mauri- 
tius. This legislation is titled the Conti- 
nental Shelf Act, the Pctroleum Act, No. 6 
and regulations section 10, and the Miner- 
als Act, No. 7, of 1970. 


Production of mineral commodities in 
1969 consisted of the recovery by solar 
evaporation of 4,242 tons of salt. In pre- 
vious years about 6,000 tons per year of 


coral was quarried for use in the manufac- 
ture of lime and for road construction. 
Large quantities of lime are consumed by 
the sugar industry. In addition, unrecorded 
quantities of basalt are quarried for use in 


Aocal construction. 


Foreign trade in mincral commodities is 
shown in table 21. 

A plant to mix imported fertilizer mate- 
rials was scheduled to be constructed in 
Mauritius. The plant will have a capacity 


61 U.S. Embassy, Nouakchott, Mauritania. State 
Department Airgram A-23, Apr. 22, 1971, p. 12. 

93 World Oil. Africa. V. 171, No. 3, Aug. 15, 
1970, p. 154. 

63 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

“ Where necessary, values have been converted 
from Mauritius Rupees (MR) to U.S. dollars at 
the rate of MR5.6—US$1.00. 
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Table 20.—Mauritania: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Iron and steel: 
Ore and concentrat!eeek «4 thousand tons.. 7,487 8, 238 
Roasted iron ß -M S 3 20,689 
SCTD-o cA uoo co ee a see eee E EN ES Ld LU 86 1,788 2,115 
NONMETALS 
Fertilizer materials, crude and phosphatic. ................... LL LLL Ll lll... .. zu 10,520 
Nonmetallic mineral, crude n.e.8_.......--------..----- LLL LL LL LLL eee een ne eee 286 270 
IMPORTS 
METALS 
Aluminum and alloys semimanufacture s value, thousands. . $29 m 
Copper and alloys semimanufactures__-.........._...--.-...---.----.----------- m 14 
Iron and steel semimanufacturenmnmnunnwʒn n u nz LLL lll LLL... 14,826 5,974 
Tin and alloys unwrouggſgnk Pn long tons.. ats 12 
NONMETALS 
Abrasives, grindstones___._...--..-.-...-.----------- LLL ee ene eee ee eee 28 Lx 
F ³o.0wͥͥ-.... k km a LLL Lt 5,634 8,285 
Clay pronun 
C7: lsd a a Add d aaa a S m 609 
C ⁰³˙²wq E kd y 201 528 
Fertilizer materials manufactured: 
hls. sno MMC ß e e I! € 781 2,841 
M0 ↄ ²* rd ERES 2,400 
Ci MU Seen eile aca ete dßdßdßdßdßdßdßß xy y see 5, 275 4, 800 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery producta: 
Gasoline. 2 : thousand 42-gallon barrels.. 18 17 
|. 4n i0 MOM MS EH TE AR 0...- co 9 
Distillate ip I.. do.... 169 264 
lf ⁰ͤͥſy 0 se Umum tet c aues ndum EDU DG mra EU AE us do.... 18 20 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official Mauritanian 
trade returns. 
2 Reported in Spanish import statistics; no output of roasted pyrite is credited to Mauritania. 


Source: Statistical Office of the United Nations, 1968 and 1969 editions of'Supplement to the World Trade 
Annual. V. 8 (Africa), published by Walker and Co., New York, 1970 and 1971. 


Table 21.—Mauritius: Apparent foreign trade in mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Copper /// ̃⅛ Ü————2WW ⁰ʒ yd . eee Sees 209 840 
Other nonferrous metal scrap---.-..-.------------------------------------ eee 74 48 
IMPORTS 
Aluminum metal and alloys unwrought and semimanufactures 85 29 
Smet ese eee see xcaa eene d ue E iE Eae 5,475 Ms 
Clay E ucts 
onrefractory e es ee Eua Bee see ae eo qus BS REM UE value, thousands $35 "T 
Reofractory òũù & cea n edi Leda deem D EE ER EE E 1,177 868 
Copper metal and alloys unwrought and semimanufactures value, thousands. . $51 $87 
Fertilizer materials manufac : 
Nitr OUR ees eto h ES OREL E E uL IL 9,988 1,427 
Ff Siue ood er de edema aca ⁰mr y 710 x 
do c f c ͤ . ĩ 6... — HR 8,215 8,569 
MIX60.... pdp dpd I LEM EE. 26,154 25, 776 
Iron and steel: 
Steel, primary eo r eke EST 296 
Semimanufactureg ol uoa . 8,784 4,820 
Nonferrous metals and alloys, unwrought and semimanufactures n.e.s 
value, thousands $50 $25 
Petroleum refinery producta: 
iÜ ũÜùůwbb ] ³ h A thousand 42-gallon barrels.. 8 9 
JJ%%%%%W’ uc nn a iQ ta yd é 8 do ze: 40 
Distillate: fuel: ! do.... 19 82 
ioc ol MOMENT e TM RUE: do.... 80 1 
Precious and semiprecious stones, except diamond... _._._.....-.-- value, thousands $69 $83 


1 Compiled from trade statistics of selected trading partner countries. 
Source: Statistical Office of the United Nations, 1968 and 1969 editions of Supplement to the World Trade 
Annual. V. 3 (Africa), published by Walker and Co., New York, 1970 and 1971. 
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of 300 tons per day of compound fertilizer 
and 180 tons per day of nitric acid. Mauri- 
tius Chemical and Fertilizer Industry, Ltd., 
composed of 50-percent Mauritian business 
firms and 50-percent International Devel- 
opment Investment Corp. of Nassau, Baha- 
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mas, will own the plant. 

In early 1970, Texaco Mauritius, Inc., 
was granted petroleum exploration rights 
to 57,000 square miles of the territorial 
scas and Continental Shelf of Mauritius 
for an initial period of 8 years. 


NIGER © 


The mineral industry of the Republic of 
Niger again was limited essentially to 
small production of gold, cassiterite (tin) 
concentrate, tungsten ore, cement, salt, and 
various crude construction materials such 
as gypsum, limestone, sand and gravel, and 
clays. Development continued at the Arlit 
open pit uranium mine, and the first ura- 
nium oxide (Ua3Osg) was produced in late 
1970. Large sections of the country were 
leased as petroleum concessions to U.S. oil 
companies, and the first large-scale search 
for oil was begun. Total value of mineral 
production was not reported but appar- 
ently was of minor significance relative to 
industrial] production, which was estimated 
at $20 million to $25 million.66 


The small gold production resulted from 
artisanal panning of alluvial deposits along 
rivers. Output of tin concentrate, contain- 
ing about 70 percent tin, and tungsten by 
Société Minière du Niger, from deposits 
near Agadés was shipped to smelters in 
Nigeria and Belgium. Niger's one cement 
plant, with capacity of 45,000 tons per year, 
was operated at nearly 80 percent of ca- 
pacity during 1970 and reached the highest 
rate of production since opening in 1966. 
Traditional production of salt and con- 
struction materials was mainly for local 
use. Only the gold, tin, and tungsten were 
exported. Principal mineral commodity im- 
ports were petroleum refinery products, 
various chemical products, and cement. 


Société des Mines de L'Air (SOMAIR) 
continued mine development and mill 
construction at its Arlit uranium mine. 
Interests in this company are held by 
the Government of Niger, the French 
Commissariat 4 L’Energie Atomique 
(CEA), Péchiney-Mokta Mining Co. 
(France), Urangesellscheft (West Ger- 
many), and Agip Nucleare (Italy). The 
latter two companies each acquired 8.125- 
percent interests. First-stage mill construc- 
tion, with annual capacity of 750 tons 
U30g, was scheduled for completion in 
1971, and expansion to 1,500 tons per year 


was planned by 1974. The concentrate will 
be hauled over a new paved road to an 
existing southbound road and then by rail 
in Dahomey to the Coutonou port.67 
France, West Germany, and the European 
Development Fund provided financial as- 
sistance for haulage of road construction. 

A tripartite agreement (Niger Govern- 
ment, CEA, and Japanese interests) was 
signed for exploring and developing a ura- 
nium deposit at Akokan, about 20 kilome- 
ters south of Arlit and apparently along 
the same geological trend. T'wo years are 
planned for exploration and feasibility 
studies, followed by 3 years for under- 
ground mine development before produc- 
tion. An operation of the same magnitude 
as that at Arlit (1,500 tons U3Og per year) 
was envisioned. A preliminary estimate of 
reserves at Akokan was 30,000 tons U30$.$8 
Exploration costs will be shared by the 
CEA (70 percent) and by Japanese inter- 
ests (30 percent), which are represented 
by Overseas Uranium Resources Develop- 
ment Co. an agency formed by Japan's 
Atomic Energy Industry Council and that 
represents about 20 private Japanese firms. 
If the operation proves economic, the three 
parties will share the development phase 
as follows: Japanese, 25 percent; Niger 
Government 30 to 40 percent; and the 
CEA, the remainder. 89 

A third uranium deposit was reported at 
Imouraren, 50 kilometers south of Arlit, 
where uranium ore was intersected by 
drilling at depths of 150 to 400 meters. 

Geophoto Inc., a subsidiary of Texas In- 
struments Inc., was hired by CEA to con- 

*5 Walter C. Woodmansee, physical scientist, Di- 
vision of Nonferrous Metals. 


* U.S. Embassy, Niamey, Niger. Economic 
Trends Report. State Department Airgram A-005. 
Feb. 5, 1971, 7 pp. 

Where necessary, values have been converted 
from Communauté Financiere Africiane Francs 
(CFAF) to U.S. dollars at the rate of 
CFAF275 —US$1.00. 

67 EDU and Mining Journal. V. 171, No. 
6, June 1970, p. 257. 

es Journal of Commerce. V. 304, No.'s 22, 211, 
June 15, 1970, p. 

© American 9 Market. V. 77, No. 64, Apr. 
6, 1970, p. 16. 
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duct an aerial survey for uranium on the 
Djado Plateau in northeast Niger. 

In the petroleum sector, U.S. oil compa- 
nies holding concessions in Niger planned 
preliminary geological and geophysical ac- 
tivities. Continental Overseas Oil Co. 
(CONOCO) made an aerial survey in its 
concession area, which comprises 290,000 
square kilometers and extends across the 
southern part of the country from the bor- 
der with Mali in the west to Chad in the 
east.70 CONOCO agreed to spend 
$5,990,000 during a 5-year period, renewa- 
ble for an additional 5 years. Texaco Niger 
Inc. contracted with Mandrel Industries 
for a seismic program in its 245,000-square 
kilometer concession in eastern Niger, 
where Texaco will spend $3,285,000 in ex- 
ploration during a 5-year period. Global 
Energy Co., another U.S. company, was 
originally granted a 65,000-square-kilometer 
concession and subsequently acquired an 
additional 90,480 square kilometers in 
western Niger, near Niamey. Global was 
committed to a $2.25 million, 5-year explo- 
ration program. In addition, Bishop Oil 
and Refining Co., Phoenix, Arizona, re- 
ceived two exploration permits in March, 
totaling 195,000 square kilometers.71 

Geophoto Inc. conducted an aerial mag- 
netic survey for Essex Iron Co., a subsidi- 
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ary of United States Steel Corp. in the 
Liptako (western area of Niger, near Nia- 
mey and the borders with Mali and upper 
Volta). 


A 4-year United Nations Development 
Program (UNDP) mineral survey project, 
which started in 1967, continued in central 
and western Niger. An airborne magnetic 
survey and ground geochemical work were 
conducted in the Liptako of western Niger. 
A copper-molybdenum anomaly reportedly 
was drilled in the Kourki area. In central 
Niger, a preliminary photogeologic survey 
and regional exploration were carried out 
in a 12,000-square-kilometer tract of the 
Air Mountains area. A tin occurrence near 
El Mecki and coal near Agadés were inves- 
tigated further. Drilling was planned for 
the area. 


Watts, Griffis, and McOuat Ltd. To- 
ronto, Canada, conducted a $225,000 geo- 
logical mapping project and economic eval- 
uation of phosphate deposits in Niger as 
part of Canada's foreign assistance pro- 
gram. The objective was to locate eco- 
nomic phosphate deposits for a domestic 
fertilizer industry. 


" Skillings Mining Review. V. 59, No. 5, Jan. 
31, , 1970, p. 33. 

71 Petroleum Press Service. V. 37, No. 2, Febru- 
ary 1970, p. 68. 


Table 22.—Niger: Foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Aluminum, t ⁵ð d ̃̃ , can us EC a usu d TA 2 15,985 
Tin ore and concentrate... .........-..-.----....-.-.---------------- long tons.. 8 115 
IMPORTS 
METALS 
Iron and steel semimanufacture ns r 8,847 4,910 
Nonferrous metals n.e. a value, thousands. . "M $28 
NONMETALS 
C f IPEE EIEI E LTE AE L esas ⁰⁰ DE Ane SAL 8 08 
Clay products nonrefractory............ LL LL Llc LL LLL LLL Lll ll Lll lll ll nee 228 167 
Ferti materials manufactured: 
NIQCTORODOUB. fr! d e LM E E r 822 NA 
Other 6B. tcc esas tee sotek eee eects poeta i E LL EE r 163 NA 
Nonmetallic mineral manufactures n.e.8..... 22 LL cL cl LL LL eee 15 16 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
GGAolnleee qas sae thousand 42-gallon barrels.. an 52 
ETC DIRK ————————UHÉÓ——— do Sa 46 
Distillate fuel oil... 2...0- 0000au 0...- eM 28 
Residual fuel oil.......................- 2... LL LLL LLL lll Ll LLL lll 2l. do.... a 90 
Lübricant o coelis luci i ae y una ee do 6 7 
r Revised. NA Not available. 


1 Compiled from trade statistics for selected trading partner countries, in the absence of official Niger trade 


returns. 


3 Reported in Italian import statistics; no output of bauxite is credited to Niger. 
Source: VAR Office of the United Nations, 1968 and 1969 editions of the P operans to the World 


Trade Annual. V. 8 


(Africa), published by Walker and Co., New York, 1970 and 1971 
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RWANDA *? 


No major mineral developments were re- 
ported in Rwanda in 1970. A project to 
evaluate the country’s mineral potential 
began in 1970 under the Special Fund of 
the United Nations. The Woods Hole 
Oceanographic Institute, Woods Hole, Mas- 
sachusetts, initiated a study of the geology, 
biology, and ecology of Lake Kivu for pos- 
sible exploitation of methane, petroleum, 
and mineral resources from the lake. 

Minerals are Rwanda’s second most im- 
portant source of foreign exchange after 
agricultural products. In 1969, mineral ex- 
ports were valued at about $6.1 million, 


compared with a total of about $15 mil- 
lion for all exports. 

Cassiterite continued to be the chief 
mineral produced and exported, but the 
industry continued to be plagued by smug- 
gling. Cassiterite production in 1970 was 
valued at an estimated $4.1 million, from 
$3.8 million in 1969. Tungsten production 
was valued at an estimated $1.6 million in 
1970, compared with $1 million in 1969. 

La Société Minétain-Rwanda (MINE- 
TAIN), the major tin mining company, 
reported that its alluvial mineral deposits 
were exhausted. 


Table 23.— Rwanda: Apparent foreign trade in selected mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
Tin ore and concentrate.._......._.__.--- 22 eee long tons.. 71,181 1,044 
Tungsten ore and concentratekk 4 260 809 
IMPORTS 
Iron and steel semimanufacture sss r 2,900 2,198 
Petroleum refinery product 122 180 


r Revised. 
! Compiled from trade returns of 24 trading partner countries given in Statistical Office of the United Nations, 


1968 and 1969 editions of Supplement to the 
New York, 1970 and 1971. 


orld Trade Annual. V. 3 (Africa), published by Walker and Co., 


SENEGAL ** 


The principal mineral industries of the 
Republic of Senegal are the production of 
phosphate rock and fertilizer materials, the 
manufacture of cement, and petroleum re- 
finery products. Small quantities of salt, 
building stone, and attapulgite (fuller's 
earth) were produced for domestic con- 
sumption and export. The discovery of oil 
in the offshore waters of southern Senegal 
has not produced commercially exploitable 
quantities. Compagnie des Petroles Total 
Afrique de l'Quet (COPETAO) 
Texas Gulf Sulphur Co. have had negative 
results from all four wells drilled to date. 
Esso Exploration Senegal reduced its Dakar 
Marine concession and the SAP-Subibotane 
Exploitation license was not renewed. Shell 
has recently acquired concessions including 
two onshore and one offshore. 

In addition to the oil prospecting activ- 
ity noted, the French Bureau de 
Recherches Géologiques et Minières 
(BRGM) and a United Nations Special 
Fund team are conducting mineral re- 


and. 


search. Diamonds, gold, iron, traces of 
chromite, and copper have been found; 
however, further studies will be required 
to ascertain the value of the deposits. 

The two large phosphate deposits in 
Senegal are mined by different companies. 
Compagnie Sénégalaise des Phosphates 
Taiba (CSPT) produces calcium phosphate 
at Taiba. This operation started in 1960 
with a plant capacity of 600,000 tons per 
year. It was increased to 1.1 million tons 
in 1969. Production in 1969 increased to 
1,035 million tons and declined in 1970 to 
998 million tons. Most of this product was 
exported in 1970 to the Netherlands 
(211,764 tons), United States (173,430 
tons), France (188,936 tons), and Japan 
(143,747 tons). Lesser quantities were 


7y. Anthony Cammarota, Jr., physical scien- 
tist, Division of Nonferrous Metals. 

78 William F. Stowasser, physical scientist, Divi- 
sion of Nonmetallic Minerals. 
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Table 24.—Senegal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
Copper metal and alloys unwrought and 1 33 (T:. elon r 880 721 
Iron and nro 
fer D MM —— ———  — — — P——— T 1,218 6,598 
Ferroalloys "ur —Á— —— —À———— — 8 ES 
Semimanufacturel.-: MM MDxꝶqꝶↄxꝶff pp ñ Rene n edis E 402 891 
Desc metal and alloys unwrought and semimanufactureee s r 153 298 
Ore and concentrates. |... LLL LL LL LL LL LL c le ce ecc eee eee long tons.. Sie 86 
Metal and alloyah “nnn 5 do- 1 nz 
Zinc metal and alloys, unwrought and semimanufacture s = 17 
Other, unspecified metalloidssů—un;nüůüP kPPp ꝛ H ÿ . 2. LLL LL ee nee r2 2 
NONMBTALS 
Cement, hbydraulle oc ß ß e ue EE SEE DedE 21,7836 25 90 
Clays; Crude: ͥA)ffſfffffdfdfdPfTPGdPVB—E h!!! y 88 r 20 1,172 
Fertilizer materials: 
Crude, calcium phosphate r 809,966 793, 642 
Manufactured: 
Ni 6¼“ "— ³ ““ .“ e (CÓ 5 1 
FCC! ees ses ee c r 26,816 48,456 
Mhod o4 cinis es ff.... aaa ae. 972 ,0 
CJ ²˙¹ A1... sci ececls Waea ce c ĩᷣͤ . e LE d 4 —— 
i ß ß d Md esee za 
S EE A EE O EEEE — E E E ————— yd 18,815 45,862 
Sand and gravel 2. oo owe oe ³ AA ⁰³ↄↄ5ꝓ—5ꝓvZddddddd ROUEN MS eue 632 84 
Sodium and potassium compounds n.e.8................ Lc LL cL eL LLL LL LL LLL ene 809 496 
Stone, dimension, worked k“! ttt om 64 
Sulfur, e é )]Ö)◻... è HK... d Ee ce 65 
FUELS AND RELATED MATERIALS 
pero N produets: 
cO c adu cc MILI mE M UE thousand 42-gallon barrels e T1 
E JJ ————— ³ ————— ee e 245 
Distillate: ell... s E ERemReceoReSsHCs 0...- MON 249 
Residual fuel oil... unio ſ¼ mar 5mZqovr: y ME OE dE 98 SS 421 
((( et ee clad ð-Kyſdͥ ͥyd ͥſyd d 9 1) 2 
5 petroleum gM8...... ð HS eme OW eEd ES do.... 0 14 
bono spe le acis cod mñmndx nC A ILL DE do.... 1) (1) 
PC6æ ů;????!? ]ĩꝛ ˙xDůb ß ⁊ð;-.m ᷣ yd 4 . ee aD Ec MOM cee do 1 1.002 
r Re : 
1 Less than 14 unit. 
Table 25.—Senegal: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
Aluminum: 
Oxide and hre Se mA Gu dew edcseeteccuscnds ae 2 
Metal and alloys, all form JJ ĩͤ Ä NOE 318 650 
Copper metal and alloys, all form CeCe r 96 101 
Iron a steel: 
Sap õͥõüöõãͤ³ĩ ù E OE OAA eek EEE A NNI E TAEA 23 211 
Pig iron and ferroalloys.........-..-..-.-------------------------- „4% 18 84 
Steel, primary ¶f,.yỹldddddddddddddddddddddddd 888 x 4 
manufacture nnn t1k4kõ:: 4444444444 39, 456 63,905 
Oxide coton acm R Nea c satum did ode ð y ES 58 44 
Metal and alloys, all forms._......-.....-.-.---.-------------------------- r 67 81 
Jy7JJ%õÜê1 «² xęęꝓ.] EL UD dE RE 76-pound flasks.. 116 
Nickel metal and alloys, all forms---._.....-......------------------------------ "I 8 
Silver metal and alloys unwrought and semimanufactures......... value, thousands. . $6 $10 
Tin metal and alloys, all formmꝛeã—ꝓçn long tons.. 17 15 
Titanium. o1d8... ee ea See d wk E Ligas wens 159 175 
Zinc: 
33) ð IS cM ALDEA E uA eka T9 16 
Metal and alloys, o A Eee 29 26 
Other: 
Metalloids g. ssl o scivUROesdsU cds Useaddnr 1 11 
Nonferrous metals and alloys, all forms................---.-.-...----------- 8 1 


See footnotes at end of table. 
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Table 25.—Senegal: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
NONMETALS 
5 crude natural except diamond. ................ „„ 8 
^. mew KD FEE mts ß 8 r 762 474 
Barite ee ð pa d A E 1,189 109 
Borates: 
Side. Á— (1) 3 
Boric acid and oxide. ............. 2.22.2222 2 2 eee ee 2 T 
Sf ecu ⁰ͥ⁰⁰ ceo EROR UEM ee ida aurei c nice rua em 2,629 2,707 
Chia cU PETRA 697 961 
Clays and products: 
Ä ]⁰¹“w¹üꝛꝛ³ꝛꝛqmm ꝛ˙²wmi. ]7ꝛ rm. d E mM r 46 1,651 
Products: 
N00 ꝙ²˙1'wᷓob AA ecu LLL r 1,519 1,411 
Relta tory ]ð¹˙ͥdͥ̃ ³ ꝙ¼ Let LE M LE 88 r 847 448 
Diatomaceous ] ))“)... ͤ- d 99 87 
Fertilizer materials: 
Manufactured 
e c" Er x : SR 16, 668 2,518 
Fo lteeee..˖˖ EE de a E cde C 6,351 e 
BffÜ⁰Ü³ eee « x ß d iL a 7,276 1,516 
i e dd E ELE 973 
%%% ³·¹¹ ⁵⅛˙ . ⁰—yꝶ=A. 0d ⁰⁰⁰·0; y 8 1,345 4,051 
VU! ² P tools beards lise esee e M LA EE sessed 3,688 9,144 
1/ö%§% :..:... PPM TINTE 1,516 1,697 
Mica crude and workeoldzwdG-w◻.. „„ 
Pigments mineral: 
C MP dddddͥ ĩ⁊ͤ y 104 155 
Iron oxide manufacturſqeMMk̃n eee 61 4 
) NON Er co THEFT RTE E SAO HON NR EMT NERA Tl 115 
Sodium and po otassium compounds n.e.s: 
Sodium ü aroddge‚e‚e‚e‚e‚e‚e‚e‚e‚efeffffff 8 4,080 4,884 
Potassium hydroxide, sodium and potassium peroxide........................- 2 
Stone, sand and gravel: 
Dimension stone crude and worked 186 261 
Dolomite, industrial... ...... 2.222222 222222222 LLL LLL LL LLL eee cce 181 112 
/// eis a ee tee Au Ec ee kaise 1 69 
rushed and broken stone and gravel n. e. 529 229 
Sand not metal pearing 7 EES EEE —————À E E 8 = 6 
Sulfur, elemental, all typen 8,020 6,320 
Talc and related materials J ã pO ꝑĩĩĩ ĩͤ 208 205 
MINERAL FUELS AND RELATED MATERIALS 
Aaphalt, inii. dd M ee ͥ Bee ee RE 68 161 
Carbon black. u m - t x 2 1 
ene ð kr ⁰ eur. 314 172 
C ³¹ſſ ⁵³Ä²⁰ ü ⁰ ⁵ Uũ; ü b ð-—— .: kx k E ee n E 138 139 
Petroleum 
Vô§êðÜé˙t?⁰ ę naana oe ee thousand 42-gallon barrels. . 1,824 6,174 
Refinery products 
Gasolld:. s e ß ß E LEE ede do.... 49 17 
Kerosine and jet u“, ÁÁÓ—Á 0...- 10 1 
Distillate fuel oilll“”““““ꝰ“klkkkkkk tk Ücccu 19 4 
Residual fuel , eee 8 7 (1) 
lll ³ EL D dune 983 37 39 
OtleP....i-.:252 022-2 / ³⁰ A y 8 O.-.- 45 52 
eats eras ca is eee eee k a eae See do.... 167 113 
Crude clericali from coal, oil and gas distillation. nnn 850 501 
r Revised. 


1 Less than }4 unit. 


shipped to West Germany, Greece, and 
Italy. The phosphate deposit at Keur Mor- 
fal was to be abandoned in 1970 because 
of mining problems, and a new mine at 
Ndomor Diop was to start producing in 
1970. 'The annual capacity was expected to 
increase to 1.5 million metric tons. 

Société Sénégalaise des Phosphates de 


Thiés, a branch of Péchiney Saint-Gobain 
of France produces aluminum phosphate. 
The total production of aluminum phos- 
phate rock, clinker phosphate rock, phos- 
phal and polyfos, and baylifos was 173,780 
tons in 1970, down from 204,433 tons in 
1969. The production capacity is 250,000 
metric tons per year. 
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SOMALI REPUBLIC ** 


The mineral industry of the Somali Re- 
public consisted chiefly of salt and meer- 
schaum production and the quarrying of 
stone and sand and gravel for local con- 
struction. Activity related to minerals was 
centered around prospecting for uranium 
and other minerals by teams from private 
industry, Government, and the United Na- 
tions. Exploration for petroleum by subsid- 
iaries of United States, French, and Ger- 
man firms continued. 

Early in the year the Government of 


Somalia and the United Nations signed an 
agreement for the United Nations Develop- 
ment Program (UNDP) to extend its min- 
eral and groundwater survey to the central 
and northern areas of the country.75 


Reportedly, the Somali Government 
planned to reactivate the Hafun salt 
works; however, there was no indication 


1t Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

% Mining Journal. Somalia 9 Survey 
Extended. V. 274, No. 7012, Jan. 9, 1970, p. 51. 


Table 26.—Somali Republic: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Iron and steel: 
ͥ. ¹ͥͥ LL CEP 8 (1) 
Pig iron and ferroalloys..............-.-..-..-----.------------------ eee 1 NA 
Semimanufacturessssssssssssasasssassass LLL LLL Le LLL el 2l... 4,000 NA 
Nonferrous metal scradgtzgzʒzz z 169 (1) 
NONMETALS 
C Geos cs ee ꝙhfßßßõ ⁵ se LL E ue ee 10 NA 
ate products, nonrefractory ....... 2. ccn e coou chien nese qeccse quee Lua mew dea m : 1 
t. ——ä—— aoa no ——2—2—2 4 —E—ᷣ„—V— ———æ——ꝰ. - o 14õ̃ů 9—ꝙꝓ—ñ2ꝛ̃— i! —E2— 2 — 2 — caw 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline... os secu ee Se Slee cR eai ise thousand 42-gallon barrels.. 6 
e,, e, cae E ODE EE 0...- 8 (2) 
l ³1A ͥͥ ⁰km x eee do 
IMPORTS 
METALS 
Iron and steel: 
Pig iron and ferroalloy 44-2: :: t 96 
Steel, primary r 19 5,082 
Seines x - tceeees 5, 193 
Nonferrous metals unwrought and semimanufactures: 
Aluminum and alloyyßssssssnnennnnnnn eee eee eee 80 
Copper and lp Me — 5 
dh y d — 13 
Nickel and alloy s „„ lll. eee kilograms. . 80 236 
Platinum and silver thousand troy ounces... 1,122 
ee o- eee eek ee aud i e Eu d 35 
ULT o ¹ eee ⁰;n.d ½dꝙꝙꝙͥ Ä or.... oe Seo ace 106 
NONMETALS 
erl. ⁰ esos eee cent ue 80,893 NA 
Clays and products: 
e ductu e EM LL E aee ue 2 NA 
Clay N 
h/ cie La VE ð K Ee EE 404 NA 
RRGITSCUONY oe ee eh ð h y ß du Lu E tala E NE 638 NA 
Fertilizer materials: 
Crude potassle ß e ß I 105 NA 
Manilactured so. , ea ee eee ee EL 2,954 7,315 
/öͤ⁰ôͤ·Ü·é ð²Em ⁵⅛³Wö92-. ͤ0łrnkmk k y a em ne M ont Ce 106 NA 
7b eL A TTT UE SE 188 NA 
Stone, dds“, eesdümeLedecwemcusa daas 87 NA 
Other crude nonmetals...........--.-- UU mn n n „... 1 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
11 ⁰—dTdVBTTTT . WM S EEG thousand 42-gallon barrels. . 92 
Jet fuel and kerosine. .............-...--- LL «„ do.... 48 
Distillate fuel o-llllllélMAkAAkAkkklkklkk„„„„„.rꝙ ð .Eæꝭc do 173 
DA DD ABO TRO EERRERNCCTC—I—E Os auc 48 e 788 
Lubricants... ĩ⁵ĩÄV¹¹rd ⁰· rd EI i eee do.... 23 
55 usted PU [lom MUNI ũ ; ⁰m.. mm 485 Eu Bos 
JVP dil E ed ac ⁵⁵⁵²mxß 8 8 
Crude 5 from the distillation of coal gas or dk! cecaverase 953 2,065 


NA Not available. 


1 Exports of scrap iron and steel and nonferrous metal totaled 51 tons in 1969. 


2 Less than 4 unit. 
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when this project would begin. A national 
survey for bauxite uncovered low-grade and 
irregular deposits. Examination of a de- 
posit containing 79-percent-grade sepiolite 
indicated possible industrial use for the 
material. A survey of ground water re- 
sources in the Bur Galan-Daimir area, Bur 
Acaba basin, and the Chisimaio area found 
large potential water resources in fissures 
in basement rocks, in limestones of Jurassic 
age, in river underflows and in surface ac- 
cumulations. 

Other minerals indicated but not 
studied thoroughly by the United Nations 
team were copper, silver, tin, feldspar, 
marble, columbium-tantalum, beryl, quartz, 
galena, molybdenite, bismuthinite, nephe- 
line syenite, gypsum, and anhydrite. 

The petroleum firm Elf-Scebel, which 
has a concession in central Somalia, con- 
ducted seismic surveys. Hammar Petroleum 
Co., which was drilling an anomaly, aban- 
doned one exploration well at 3,248 feet 
and another well at 7,161 feet.76 The West 
German firms Deutsche Erdol A.G. and 
Deminex applied for a concession area that 
had been returned to the Somali Govern- 
ment by Sinclair Somali Corp. Amerada 
Petroleum Corp. of Somalia and Marathon 
International of Somalia Ltd. on December 
31, 1968. 

Data were not available for mineral pro- 


SOUTHERN 


According to a senior Rhodesian mine 
official, the year 1970, was one of consider- 
able achievement in the mining industry 
—the growth rate was fully maintained 
and there were encouraging pointers to the 
future. 

According to the Minister of Mines, the 
mining industry took another step toward 
its target of $280 million, value of produc- 
tion increased nearly 13 percent. The out- 
look for the Rhodesian mineral industry 
was projected for a short period of level- 
ing off, based on declared valuation, before 
the fruit of recent and present prospecting 
activity will be reaped. For security rea- 
sons, many projects now being developed 
are not published in advance. 

No detailed production statistics have 
been published in Rhodesia since 1965, 
and almost all news of current mining de- 
velopment has been embargoed. 

Reported value of mineral output rose 
to a record high of $138.1 million from 
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duction in 1970; however, the principal 
output probably consisted of about 2,000 
tons of salt, 4,500 tons of sepiolite (meer- 
schaum) and unrecorded quantities of 
stone and sand and gravel. Foreign trade 
in mineral commodities is shown in table 
26. 

A report was published that gave a de- 
tailed description of several mineral occur- 
rences and the ground water potential of 
four areas in Somalia.77 Studies of iron 
ore deposits at Daimir and Bur Galen re- 
vealed about 170 million tons of ore that 
reportedly could not be mined profitably. 
An aerial survey of 3,860 square miles in 
the Bur area outlined 38 radioactive anom- 
alies. A detailed study of one anomaly 
near Alio Ghelle revealed an ore body con- 
taining 3.30 percent thorium oxide 
(ThoOz), 0.12 percent uranium oxide 
(U30g), and 0.080 percent yttrium oxide 
(Y203). Nucleare Somala, a subsidiary of 
Ente Nazionale Idrocarburi (ENI) contin- 
ued its investigation of radioactive anom- 
alies in the Bur Region. A license also was 
granted to Nucleare Somala covering 
19,000 square miles in the Northern Re- 
gion. An airborne survey was started. 
Western Nuclear Inc. and Uran Erzberg- 
bau, which also had been studying areas in 
the Bur Region, completed their work and 
withdrew during the year. 


RHODESIA 7° 


$173.6 million in 1969. Value of mineral 
output before sanctions was $89.6 million. 
The greatest advance was reportedly in 
nonmetallic mineral products because con- 
struction continued at a high level. 

During the year, 432 operating mines 
and 181 companies were engaged in min- 
ing. A district breakdown shows that Salis- 
bury led with 148 mines, followed by Bu- 
lawayo with 124; Gwelo with 102; 
Gatooma with 31; and Victoria with 127. 

Employment in the mining and quarry- 
ing industries rose from 50,400 in 1969 to 
55,000 in 1970. 

According to the Annual Report of the 
Secretary of Mines for 1969, a shift of em- 
phasis in the structure of Rhodesia’s min- 


7% World Oil. Africa. V. 171, No. 3, Aug. 15, 
1970, p. 158. 

T! United Nations Development Program. Min- 
eral and Groundwater Survey Somalia, 1970. P. 
133. 

18 John L. Morning, physical scientist, Division 
of Ferrous Metals. 
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eral industry has occurred since 1964. Dur- 
ing that year, 504 precious metal blocks 
were registered; in 1969, there were only 
203. In contrast, base mineral registered 
blocks rose to 1,468 in 1969 from 679 in 
1964. 


Exploration activity during the past 5 
years, particularly for base metals, has 
grown and is being conducted over wider 
areas. Exclusive prospecting orders granted 
by the Government for this period follow: 


Number of Total area in 

Year orders granted square miles 
19666. 23 1,727 
196777. 6 508 
19688. 44 380 
1969. 62 5, 285 
1970 11 49 3,891 


1 At yearend, 100 orders were in effect. 


At the beginning of the year, new roy- 
alty rates, which will be based on weight 
instead of value, became effective.79 

A new program of assistance to the min- 
ing industry was introduced on a trial 
basis in the Gwelo Mining District. The 
objective was to assist prospectors in open- 
ing up deposits of readily available mar- 
ketable base metals. A nonrepayable grant 
of up to $700 per property can be author- 
ized to help cover exploration charges. 
The program is directed by the Govern- 
ment Geologist. 

Metrification was being introduced, and 
steps were taken to implement certain as- 
pects of it at an early date. A metrification 
council was established in 1969 and sub- 
committees appointed for various indus- 
tries. Currency was decimalized in 
February, and the implications of metrifi- 
cation in mining valuation, ventilation, 
surveying, assaying, and mineral processing 
in the minerals industry was being studied 
during the year. Many mining concerns 
have changed to the metric system. 

Production of electric power in Rhodesia 
rose to over 6 billion kilowatt-hours for 
the first time. However, domestic consump- 
tion totaled 3.4 billion kilowatt-hours; the 
balance going into the Central African 
Power Corp. grid. The mining and quarry- 
ing industries generally accounts for about 
20 percent of Rhodesia’s requirements. 

Copper production continued to be dom- 
inated by Messina (Transvaal) Develop- 
ment Co. Ltd. (Messina) and its 
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subsidiary MTD (Mangula) Ltd. The 
Messina mill processed 1.05 million tons of 
ore and recovered 10,830 tons of copper. 
Overall recovery was 92.5 percent. Ore re- 
serves were reported at nearly 5 million 
tons grading 1.31 percent copper. Ore 
processed at Messina’s Umkondo mine to- 
taled 7,400 tons, from which 962 tons of 
copper was recovered. Ore reserves were al- 
most exhausted and at yearend totaled 
11,000 tons. Performance was good at the 
Alaska mine; the mill processed 278,000 
tons of ore and recovered 1,984 tons of 
copper. Ore reserves decreased during the 
year to 360,000 tons grading 2.08 percent. 

Gwai River, Messina’s new copper facil- 
ity, initiated operations in May and proc- 
essed 70,000 tons of ore and recovered 
1,109 tons of copper. Yearend ore reserves 
totaled 1.2 million tons grading 2.13 per- 
cent copper. Owing to a shortage of ore, 
the mill only operated 91 percent of the 
time, thereby raising unit costs. In 1971, 
the designed production rate of 16,000 tons 
per month should be achieved. Messina 
continued to develop its Shackleton mine, 
and initial production was scheduled for 
October 1971. 

MTD recovered 13,014 tons of copper 
from nearly 1.3 million tons of ore treated 
in the concentrator. In addition, an oxide 
leach plant recovered 5,387 tons of copper. 
Sulfide ore reserves at yearend totaled 
nearly 16 million tons grading 1.36 copper, 
and oxide ore reserves totaled 1.4 million 
tons grading 1.04 percent copper, of which 
0.82 percent was nonsulfide copper. MTD 
plans to initiate operations in 1971 at its 
Silverside copper mine at an annual rate 
of 180,000 tons per year. The mine had 
previously been developed and then placed 
on standby. The fully delineated ore body 
contains 1 million tons of ore grading over 
2 percent copper and some silver. MTD 
also plans to complete the development of 
its Norah mine and bring it into produc- 
tion in early 1972. Reported ore reserves 
total 1.8 million tons grading 1.4 percent 
copper. 

Coronation Syndicate, a subsidiary of 
Lohnro Ltd., reported 1970 sales of 3,700 
tons of copper and 2,200 kilograms of sil- 
ver from its mine at Inyati. The mine was 
still under development because less than 
40 percent of the ore milled came from 
stoping in reserves. Ore reserves increased 


7 Chamber of Mines Journal V. 


12, No. 1, 
1970, pp. 36-38. 
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to 843,000 tons grading 2.31 percent copper 
during the year. 


Rhodesia's developing nickel industry 
continued to make news. Rio Tinto Rho- 
desia Ltd. planned to open a new copper- 
nickel mine (Perservance) in 1972 at 
Chakari, about 85 miles southwest of Salis- 
bury. The Perservance will be Rhodesia's 
fourth nickel mine, all of which have been 
developed since 1965. The other mines are 
Rio Tinto's Empress and Anglo-American 
Corp. Rhodesia Ltd's. Trojan and Mud- 
ziwa. Johannesburg Consolidated Invest- 
ment Co. was reported to have found a 
nickel prospect about 15 miles north of 
Shangani. Rio Tinto was granted prospect- 
ing rights in the Hadley district for nickel 
and copper and in the Lalapanzi district 
for chromium. The combined ore reserves 
of the Trojan and Madziwa mines of An- 
glo-American was estimated at between 17 
and 20 million tons of nickel-copper ore, 
and monthly output was estimated at 600 
tons of refined metal. Rio Tinto's Empress 
mine ore reserves was estimated at 23 mil- 
lion tons. The firm was reported to be 
producing 500 tons of nickel per month. 

Falcon Mines Ltd. reported a drop in 
profits at its Dalny mine owing to working 
costs rising from $7.59 in 1969 to $8.12 in 
1970. As a result, ore reserves fell from 
828,000 tons to 536,000, which is about a 2- 
year supply of ore. 

Norman Levin G.M. Co. (Pvt) Ltd. re- 
opened the Joyce mine at Beatrice. This 
long-time gold producer was closed down 
in the 1950's. Diamond drilling produced 
sufficient evidence of mineralization that 
new facilities including housing, a new 
shaft, and a concentrator were constructed. 
The concentrator uses flotation for recov- 
ery of values. 


99] 


According to Messina's annual report, 
the new tungsten mine at Beardmore 
started production in May and produced 
scheelite concentrate containing 102 tons of 
tungsten trioxide (WO3). The target goal 
for the 1971 fiscal year is 310 tons of tung- 
sten trioxide. Ore reserves were reported at 
100,000 tons averaging 1.28 percent tung- 
sten trioxide. 

The Ball scheelite mine owned by Cor- 
syn Consolidated Mines Ltd. was reported 
to have processed 37,000 tons of ore in 
1970, compared with 42,000 tons in 1969. 
Operations were increased toward the end 
of the year and production of ore came 
from a low-grade surface deposit. 

At Wankie Colliery Co. coal production 
was up 100,000 tons from 1969, the highest 
since 1961. To meet increased demand for 
coke, a 300,000-ton-annual-capacity coking 
plant was under construction during the 
year. The $9.8 million plant was scheduled 
for full operation in 1971. Another signifi- 
cant development at Wankie was the de- 
velopment of a small open-cast mine which 
allows almost 100-percent extraction of 
coal, compared with 40 to 50 percent by 
underground methods. A side benefit of 
this development will be recovery of non- 
coking coal that was not previously re- 
covered that will be suitable for thermal 
purposes. 

Evidence that sanctions are helping to 
make Rhodesia self-reliant was made when 
W.S. Craster Ltd. (Salisbury) completed its 
first year of operating a new ball foundry. 
Six different sizes of balls were manufac- 
tured and a seventh was planned; a larger 
variety than is produced in the Republic 
of South Africa. The organization also pro- 
duces castings for the mining industry as 
well as manufacturing ball mills and lin- 
ers. 


SPANISH SAHARA *? 


During this year, the technical service 
department of Fisons Ltd. initiated an 
evaluation of the phosphate rock deposits 
at Bou-Craa. The deposit will be mined by 
Fosfatos de Bou-Craa S.A. the operating 
subsidiary of Empresa Nacional Minera del 
Sahara (ENMINSA). A 1,500-metric-ton- 
per-month pilot plant designed to process 
the rock will permit prospective customers 
to evaluate the product. Preliminary re- 
ports indicate that the rock is high quality 
and compares favorably with Moroccan de- 


posits. Most of the work carried out at Fi- 
sons Research Station at Lexington was to 
establish the amenability of the rock in 
the manufacture of phosphoric acid and 
its fertilizer derivatives. 

Production is scheduled for early 1973; 
construction work on all the major facili- 
ties is in progress. The port installation at 
El Aiün is essentially completed as is the 
60-mile conveyor system linking the deposit 


80 William F. Stowasser, pono scientist, Divi- 
sion of Nonmetallic Minerals. 
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with the port. The plant when completed 
will be capable of treating 5 million metric 
tons of crude rock to produce 3.3 million 
tons of washed and screened phosphate con- 
centrates. 

The only active petroleum work in 
Spanish Sahara last year was the Empresa 
Nacional Petróles de Aragon, S.A. (EN- 
PASA) marine seismic survey and wildcat 
well offshore in block 15-A drilled with 
Société National des Pétroles d'Aquitaine 
(SNPA) and operated by Zapata North 


MINERALS YEARBOOK, 1970 


Sea, Inc., from the semisubmersible, Louisi- 
ana. The well, Alisio 15-A-1, was drilled 
to 12,545 feet and abandoned in the Lower 
Cretaceous. 

In concession changes, ENPASA was 
awarded four onshore permit areas, Union 
Carbide Corp. received five offshore licen- 
ses, and AMOCO applied for three offshore 
concessions. 'The Conoco/Gulf/Cepsa group 
continued to hold three onshore and three 
offshore permits. 


SUDAN °! 


Sudan's mineral industry contributed lit- 
tle to the country's gross domestic product 
estimated at $1,674 million in 1970. Faced 
with a slowdown in economic growth, the 
Government in mid-1970 drafted a 5-year 
development plan, which was designed to 
achieve an average annual rate of growth 
of 7.6 percent. Although emphasis was 
placed on development of the agricultural 
sector, industrial development would re- 
ceive 16.7 percent of the plan’s total 
budget of $1.06 billion.82 Foreign trade 
and capital investment by western nations 
decreased in 1970 as Sudan's Government 
became more closely aligned with neigh- 
boring states. An agreement providing for 
eventual] economic integration and coordi- 
nation of resources between the Sudan, 
Libya, and United Arab Republic was 
signed in early 1970.83 The agreement 
called for eventual removal of tariffs on 
the products of the three states and the 
free interchange of labor. A technical as- 
sistance agreement also was signed with 
the United Kingdom, whereby British 
technicians would advise the Sudan on eco- 
nomic and social development projects, 
and Sudanese technicians would be trained 
in the United Kingdom. The Government 
nationalized the importation of various 
products used in agricultural production, 
especially fertilizer materials. It was esti- 
mated that during the 1969-70 fiscal year, 
imports of nitrogenous fertilizers would total 
about 32,000 tons nitrogen content.84 In 
mid-year an agreement was signed between 
the Governments of Sudan and Czechoslo- 
vakia calling for construction of a 500- to 
650-ton-per-day nitrogenous fertilizer plant 
at Sennar.85 


Production and foreign trade in mineral 
commodities are shown in tables 1 and 27. 


Geological exploration for copper, mica, 
gold and chromite was conducted in Dar- 
four, Nil Bleu, Kassala, and northern prov- 
inces by technicians from the United Na- 
tions Development Program. In early 1970 
a successful test run reportedly was carried 
out at the 100,000-ton-per-year Rabak ce- 
ment factory.86 Salt was produced at seven 
or eight works, the principal one is near 
Port Sudan. Annual production totals about 
52,000 tons. Human and animal salt con- 
sumption was estimated at about 100,000 
tons. Three salt crops per year are recov- 
ered from conventional concentrating and 
crystallizing ponds. 

In early 1970, the Director of Sudan's 
Geological Department announced that 
preliminary surveys confirmed that some 
deposits of oil and natural gas occur in 
the Red Sea area.87 

Apparently the Soviet petroleum explo- 
ration team, which conducted studies in 
October 1969 was inactive in 1970.88 Con- 
tinental Oil Co. was negotiating with the 
Government for participation in the Digna 
concession and reportedly was making 
progress. British Petroleum Sudan (BP 
Sudan) and the Government were negotiat- 
ing for government participation in the 
20,000-barrel-per-day refinery at Port Sudan. 
Shell Oil Co. and BP Sudan own the re- 
finery, which began operating in 1964. 
~ Si Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 

ere necessary, values have been converted 
from Sudanese pounds (S£) to U.S. dollars at 


the rate of S£1—US$2.87. 

83 Barclays Overseas Review (London). Sudan. 
MY 1970, p. 25. 

Nitroge "^w 8. Sudan. No. 64, 

March/ April 197 

85 Page 8 of work cited in footnote 84. 

es Barclays Overseas Review (London). Sudan. 
March 1970, p. 24. 

81 Barclays Overseas Review (London). Sudan. 
January 1970, p. 23. 

* gond Petroleum Report. Sudan. V. 17, 1971, 
p. 
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Table 27.—Sudan: Apparent foreign trade in mineral commodities 1 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
EXPORTS 
METALS 
Chromium, ore and concentrate. gcc dd „„ 10,394 18,713 
Copper metal including alloys scrap............ .... 2L clc LLL LLL LL Lll ll eee 488 708 
, ! e . NA 2,189 
Platinum-group metals and silver waste and sweepings__________- value, thousands... $1,111 NA 
Other, ash and residue containing nonferrous metals. ``- _------------------------- 83 4 
NONMETALS 
Fertilizer materials, crude, phosphatic. .......... 22.222 22222222 LL LLL LLL LL cll lll 13,151 NA 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
sohne -oa . . el ecce thousand 42-gallon barrels. . 109 126 
Residual fuel oil J Em RE Ee te fe aah i ES do.... 366 421 
IMPORTS 
MET 
Aluminum metal including alloys, all form r 408 374 
Copper metal including alloys, all forms__._.._._-..-...----------.-------------- r 282 62 
Iron and steel: 
Pig iron, ferroalloys, and similar materials NA 2,896 
Semimanufactures: 
Bars, rods, angles, shapes, and sections 6,072 8,881 
Universals, plates, and sheet 9,404 4,566 
Hoop. and StU ise See LIEU ei Uu d E 3,011 4,172 
Rails and. seesseri eee AS 3,590 259 
iig NND Dele A ROT SA PONERET OPER 311 444 
Tube, pipes, and fittings----------------------------------------------- 15,464 8,946 
Castings and forgings, rouggg ggg NA 141 
Lead metal including alloys, all form ꝓ „ r 479 718 
Tin metal including alloys, all forms. --------------------------------- long tons 107 89 
Zinc metal including alloys, all formmnVP é R r 165 430 
NONMETALS 
Abrasives, natural, grinding and polishing wheels and stones r 157 175 
Clays and products (including all refractory brick)-------------------------------- r 815 NA 
Fertilizer materials manufactured, nitrogenous. -_-------------------------------- r 16,834 4,000 
7//%%⁵⁰ĩ%5— u...... 8 value, thousands NA 328 
Sodium and potassium compounds caustic sda r 2,743 3,219 
Sand excluding metal bearing NA 1,275 
Other nonmetal: 
Crudo- ii yon he Sh creo aN RN ey Pe 88 597 NA 
Building materials of asphalt, asbestos and fiber, cement, and unfired nonmetals 
pM n. apa ie Sa AA he ei EON AE a Ss ly 8 8,681 5, 632 
MINERAL FUELS AND RELATED MATERIALS 
Coal and coke, including briquet᷑tsszzz 1,383 NA 
Petroleum refinery products: 
Lubricants. ......:....luloculalaelczc2do2e-2ne2z thousand 42-gallon barrels. . r 117 93 
Mineral jelly and wax______.____.__-____----_-_-___----------------- 8 r1 2 
j! ↄ U ü 8 do r3 1 
Mineral tar, and other coal, petroleum, or gas derived crude chemicals. ............. 2,811 4,246 


NA Not available. 


r Revised. 
1 Compiled from report statistics of selected trading partner countries. 


Source: Su 


Office of the United Nations. 


lement to the World Trade Annual. V. III (Africa), 1968 and 1969; prepared by the Statistical 


SWAZILAND *? 


Minerals activity in Swaziland was con- 
centrated on development of a new asbes- 
tos mine in the Emlembe area and the 
surveying of coal deposits in the Manzini 
area. Production and trade of iron ore, as- 
bestos, and coal continued to be Swazi- 
land's principal source of foreign exchange. 
The repatriation of wages earned by Swa- 
zis in the Republic of South Africa mines 
also represented a significant source of for- 
eign exchange. In 1970 an estimated 8,400 
persons were recruited for work in South 
African mines. An average of 2,716 persons 


were employed by Swaziland's mineral in- 
dustry. Interest in minerals was shown by 
private industry in applying for 12 mining 
permits and 13 prospecting rights during 
the year. The Government of Swaziland 
acquired a 20-percent interest in the Swazi- 
land Iron Ore Development Co., as pro- 
vided in an agreement signed before the 
start of mining operations. 

The Ministry of Commerce, Industry 
and Mines and Japanese interests held 


8 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 
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talks on the feasibility of constructing 
a plant to make dry cell batteries. 

A United Nations Development Program 
(UNDP) minerals survey of the Swaziland 
system of rocks lying along the north-west- 
ern border was completed. A preliminary 
report was prepared and made available to 
private industry in limited quantity. 


PRODUCTION AND TRADE 


Mineral commodity production in 1970 
generally increased 2 percent to $27.8 mil- 
lion, o compared with $27.2 million in 
1969. Coal output increased substantially; 
whereas, production of asbestos, iron ore, 
quarry stone, kaolin, barite, and pyrophyl- 
lite decreased. The sharp decrease in out- 
put of chrysotile asbestos reportedly re- 
sulted from problems associated with bad 
ground conditions and a shortage of tech- 
nical personnel. 

Foreign trade in mineral commodities 
consisted primarily of the export of 33,057 
tons of chrysotile asbestos, mainly to the 
United Kingdom (22,057 tons) and the 
Republic of South Africa (7,717 tons). 
Iron ore exports totaleu 4,554,1U7 tons, all 
to Japan. Coal exports totaled 75,276 tons, 
mainly to Mozambique (41,397 tons) and 
Kenya (33,677 tons). Total export of min- 
eral commodities in 1970 was valued at 
$27.5 million, compared with $27.0 million 
in 1969. The principal mineral exports 
iron ore and asbestos were valued at $19.7 
million and $7.4 million respectively in 
1970. 


COMMODITY REVIEW 

Asbestos.—Lonrho Swaziland Ltd. was 
conducting extensive diamond drilling of 
their asbestos deposit near Bulembu.?1 Un- 
derground development continued, and a 
new adit was started to the western part 
of the ore zone. The company also was 
constructing surface facilities, and opera- 
tions were moving towards the production 
stage. Development of a second asbestos 
mine would be very important to the 
economy of Swaziland. At the Havelock 
mine, the main vertical shaft was deepened 
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to provide access to the lower levels of ore. 


Coal.—The production of coal has be- 
come the third most important mineral ac- 
tivity. Swaziland has deposits at Mpaka, 
Lukhula, and Ehlane estimated at about 
200 million tons, ranging from anthracite 
to semianthracite. Coal located near Lu- 
khula has coke-blending properties. Coal 
deposits also occur in the Lowveld area; a 
special investigation was being conducted 
on the feasibility of exploiting these depos- 
its. Reportedly Rand Mines Ltd. might de- 
velop a new colliery if a large quantity of 
coal could be sold to Japanese steel pro- 
ducers. 


Iron Ore.—Plans were made for con- 
struction of a plant to beneficiate the low- 
er- grade iron ore at Bomvu  Ridge.?? 
Several investigations were underway on 
the feasibility of concentrating low-grade 
ores by pelletizing. The Swaziland Iron 
Ore Development Co. Ltd. and several 
Japanese steel mills signed an agreement 
for purchase by the Japanese of an addi- 
tional 7.5 million tons of medium-grade 
ore, extending the life of the Ngwena 
mine by 5 years. There are several large 
low-grade iron ore occurrences mainly in 
the Pigg's Peak, Havelock, Nottingham 
Peak, and Iron Hill areas; these were 
being tested for beneficiation purposes 
under a UNDP project. Employment at 
the mine totaled 485 persons in early 1970. 


Miscellaneous.—In addition to the prin- 
cipal minerals listed previously kaolin, bar- 
ites, pyrophyllite, and quarry stone are 
mined. Kaolin occurs in the Mahlangatsha 
area in the Manzini district. It is mined 
by Kaolin Swaziland (Pty) Ltd. and ex- 
ported to the Republic of South Africa. 
Barite is mined by Swaziland Barytes Ltd. 
at a deposit on Bomvu Ridge and ex- 
ported to the Republic of South Africa. 
Several pyrophyllite deposits occur in the 
southwestern Highveld area. Swaziland In- 
dustries (Pty) Ltd. mine a deposit near Si- 
cunusa and export the ore to the Republic 
of South Africa. 


TOGO °”? 


More steps were taken to diversify 
Togo's mineral indutry in 1970, but those 
activities have had little affect as yet on 
the nation's economy. Production of phos- 
phate continued to account for practically 
the entire income derived from mining 
during the year. 


9 Where necessary, values have been converted 
from South African runde (R) to U.S. dollars at 
the rate of R1—US$1.40 

?1 Ministry of Commerce Industry and Mines 
(Mbabane). Annual Report of the e doeet Sur- 
vey and Mines Department. 1970, 

Barclays Overseas Review 8 Swazi- 
land. October 1970, p. 38. 

ds David G. Willard, economist, 

Nonmetallic Minerals. 


Division of 
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A decine in phosphate rock prices 
would have caused a decrease in the value 
of exported minerals in 1969, despite a 
larger quantity shipped had there not 
been an increase in the value of reex- 
ported diamond. Nevertheless, the sales 
success of Togolese phosphate rock in the 
world market has induced plans for fur- 
ther expansion of the mine. 

Marble production failed to reach the ex- 
pected level in 1970 but should be helped 
by an anticipated increase in construction 
activity in 1971. Plans were underway for 
the development of cement and salt indus- 
tries, and a cement clinker plant was 
under construction. Programs of explora- 
tion for petroleum and metals continued 
in various parts of the country and 
offshore, but no major discoveries were re- 
ported during the year. 


PRODUCTION 


The mine of Compagnie Togolaise des 
Mines du Bénin (CTMB) produced 
1,508,000 metric tons of phosphate rock in 
1970, 2 percent above the 1969 level. How- 
ever, the value of phosphate rock exports 
(practically the entire production is ex- 
ported) appeared to have declined, as the 
result of lower prices in the highly com- 
petitive world market. 

Output of marble from the newly 
opened quarry at Gnaoulou increased in 
1970, the first full year of operation, but 
the total of 3,801 tons was far below the 
expected level of 10,000 metric tons. No pro- 
duction was reported in 1970 for the brick 
and ceramics plants that are associated 
with the marble mill. 

Sand and gravel and crushed stone are 
also produced for local use, but no statis- 
tics are available on their output. 

Data on mineral production in Togo for 
the last 3 years are included in table 1. 


TRADE 


Togo's overall trade increased substan- 
tially in 1969, the latest year for which 
data are available, but the perennial trade 
deficit widened as the growth of imports 
outraced the expansion of exports. The 
balance of mineral trade, though favorable, 
was smaller than in 1968 because the value 
of phosphate rock shipments rose less than 
the cost of mineral imports. The imbal- 
ance of prices that resulted from devalua- 
tion of the Communauté Financiere Afri- 
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ciane franc was partially responsible for 
these shifts in trade balances. Also, the 
total trade deficit was probably lessened by 
a considerable clandestine trade, which was 
believed to be in Togo's favor. The official 
balances of overall and mineral trade are 
shown in the following tabulation in mil- 
lion dollars. 


1967 1968 1969 
Total commodity trade: 

xports____......- 82.2 89.0 41.4 
Imports 45.4 47.4 52. 6 
Balance —13.2 —8.4 -11.2 

Mineral commodity trade: 
x ports 14.4 14.8 16.1 
Imports 5.2 5.4 7.0 
Balance...........- 9.2 9.4 9.1 


Note: Exports and import figures are not di- 
rectly comparable because exports are valued 
f.o.b. (cost only) ; imports are valued c.i.f. (cost, 
insurance, freight). A rule of thumb is that cost 
represents about 90 percent of c.i.f. value. 

The country's balance of mineral trade 
declined slightly in 1969. Exports of phos- 
phate rock remained the principal source 
of foreign exchange earnings from mining. 
Because of a drop in the average price, 
total phosphate rock export sales value de- 
clined 1 percent to $13.0 million despite a 
5-percent increase in the quantity shipped. 
None of the marble quarried was exported 
during 1969. The only other mineral com- 
modities exported were minor quantities of 
metals, reexports of diamond and refined 
petroleum products, and miscellaneous 
crude nonmetals. 

Imports of mineral commodities rose 30 
percent as a consequence of increased eco- 
nomic activity in the country. Togo's min- 
eral imports consist mainly of refined pe- 
troleum products and iron and steel 
semimanufactures. Imports of the former 
gained 18 percent, from $2.2 million to 
$2.6 million; purchases of the latter were 
up 46 percent, from $1.5 million to $1.9 
million. Other imported mineral materials 
included nonferrous metal forms, cement 
and other building materials, and various 
crude nonmetallic minerals such as ferti- 
lizer materials. 

Preliminary figures for 1970 indicate lit- 
tle change in the situation. Phosphate rock 
exports rose slightly in quantity but may 
have actually declined in value because of 
lower prices. Very little of the marble 
quarried appears to have been shipped 
abroad. Meanwhile, imports of minerals 
and materials are expected to have re- 
mained on an uptrend, in line with the 
nation’s growth. Development of markets 
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for marble and the substitution of domes- 
tic cement for imports should improve the 
mineral trade balance in future years. 


Table 28.—Togo: Foreign trade in selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
EXPORTS 


Copper and alloys unwroughumdt⏑ :eeteteiee nm „„ 
Iron and steel semimanufactures 


Y ‚⏑»ο‚⏑⏑0»r!;.ͥ%Ü1—¹t i ũ . ec value, thousands. . 
Fertilizer materials crude, calcium phosphate thousand tons.. 
precious and semiprecious stones except diamond................ value, thousands.. 

4 rs eee ³˙⁰ . ⁰ͥ⁰ͥ⁰ꝗ⁰ M 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturalaalalalaAal¶l LLL LL eee 
Petroleum refinery produe ts thousand 42-gallon barrels. . 


IMPORTS 


MET. 
Aluminum and alloys semimanufactures.......... . .- .- LL LL L2 Lc llle ee eee 
Copper and alloys semimanufacturenmss LLL LLL Lc eL lll ll. ee 
Iron and steel: 


Scra 

%%% ic oe ³⁰¹Ü]—— Ae eee 

rr ðͤ Sacee teow sole E E. 
Lead: 

Ore ane h ³oð¹m y E EE EE 


Arr.... dci PEDE value, thousands. . 
Tin and alloys semimanufactures. |... ........ 2L. eee long tons.. 
Zinc and alloys semimanufacture ss 


A A P »» m ——ʃI—A E E 
Bariteand witherite- - -css m dy d eue Hee SENEC salen 


t 

// ↄ ꝓ HñDↄↄ œ⁶ www ³ðVWWAA2A. Be ya ⁰k y d EE E 
Sodium and potassium compounds n. esse v 
Stone, dimension workeNũdgſddõddqdgũdddůli·ddqdd·ü «44 «4„ͤ„ͤö 
Sulfur, en «i ᷣ 6B CERE em es 
Tale and related materials Pn nnn n 
Other: 

COPIER net LU ccu aaa ua UL MM ⁊ñ mk! ee 

Oxides of strontium, barium, and magnesiumnmn lll .l ll... 

MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural.._..._.............-...-..--.-------------------- 
Carbon black. .— 3c o es See eee ĩðx ĩð K ese EE 
Cõosl ek Sees ee eae ⁰o Elf zc cdit Eu EE I E 


Distillate fuel o iliIlilillll.. S. do 


r Revised. 
1 Less than 1 unit. 


1968 


$1,497 
1,259 


(1) 


36 


Statistics on exports and imports of se- 
lected mineral commodities in Togo for 
the years 1968-69 appear in table 28. 


1969 
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COMMODITY REVIEW 


Cement.—The clinker-crushing plant at 
Lomé was under construction in 1970 and 
is expected to be in operation by 1971. Its 
capacity of 100,000 tons per year will sat- 
isfy local requirements at least unti] the 
opening of the large cement works at Avéta. 
The latter, a project of Société Lambert 
Freres and the Governments of Togo and 
the Ivory Coast, is projected to begin oper- 
ation in 1973, although its financing is not 
yet assured. 


Marble.—A shipment of 300 tons to 
Italy in February 1970 inaugurated the 
export of Togolese marble. However, few 
other shipments occurred during the year; 
most of the production was consumed lo- 
cally. No production was reported at the 
brick and ceramics plants that are associ- 
ated with the marble mill in the Lomé in- 
dustrial center. A construction boom cur- 
rently under way in the area should 
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stimulate the production of building mate- 
rials in 1970. 

Petroleum.—Union Carbide Petroleum 
Corp., operator for the group of American 
oil companies who hold the exploration 
concession off Togo’s coast, drilled a sec- 
ond wildcat well in 1970. So far, no oil 
discovery has been reported. 

Phosphate Rock.—Capacity of the phos- 
phate rock mine reached 1.8 million tons 
per year in 1970, and CTMB is considering 
further expansion plans. Togo's high-grade 
phosphate rock is finding a growing mar- 
ket despite severe competition. 

Other Minerals.—Prospecting programs 
were being carried out in several parts of 
the country by the Togolese Service de 
Mines and the United Nations Develop- 
ment Program. Areas of metalliferous de- 
posits were investigated for copper, chrom- 
ite, gold, and other minerals. A German 
firm, Uzanerzberg Baugnh, was searching 
for uranium.94 


UPPER VOLTA * 


Mineral activity in Upper Volta con- 
sisted mainly of minerals exploration by 
teams from the United Nations Develop- 
ment Program (UNDP), the French Bu- 
reau de Recherches Géologiques et Miniéres 
(BRGM), the French Aid Organization 
(FAO), and the consortium fcr the study 
of copper at Gaoua. The UNDP and the 
United Nations Special Fund continued 
technical and economic evaluation of the 
manganese deposits in the area around 
Tambao. Also the United Nations Special 
Industries Service and the UNDP con- 
ducted a feasibility study of a proposed 
dry cell battery plant. There was prospect- 
ing for minerals in the vicinity of Ouahi- 
gouya and Tiebelé by the French Fonds 
d'Aide et de Coopération. At yearend the 
Canadian International Development 
Agency (CIDA) was preparing to start an 
airborne geophysical prospecting program 
that would cover a large area of Upper 
Volta. The project, scheduled to begin in 
January 1971, was to last 2 years and cost 
$1.12 million.96 

There was no production of mineral 
commodities in 1970, except for the local 
output of stone and sand and gravel for 
construction purposes. There has been vir- 
wualiy no minerals production in Upper 
Volta since 1966, when the Société des 


Mines de Poura closed down its small gold 
mine. In 1970 this firm organized a new 
company to reopen the gold mining opera- 
tions and also conducted minerals research. 
Upper Volta's Government obtained a ma- 
jority interest in the new company. 

Upper Volta's trade in mineral commod- 
ities in 1970 was confined to imports of 
petroleum products valued at $3.8 million, 
iron and steel semimanufactures valued at 
$1.8 million, cement valued at $845,000, 
and salt valued at $653,000. In 1969 these 
imports were valued at $3.0 million, $1.8 
million, $1.4 million, and $473,000, respec- 
tively. Total imports in 1970 were valued 
at $46.8 million, compared with $45.0 mil- 
lion in 1969. 

There was no export of mineral com- 
modities. Statistics on foreign trade in 
mineral commodities are shown in table 
29. 


The Diénéméra copper deposits near 
Gaoua were being studied by a consortium 
consisting of the Government, Anglo-Amer- 


% U.S. Embassy, Lomé, Togo, State Department 
Airgram A-36, May 15, 1971, pp. 1-2. (Refer- 
ence for all commodity review items). 

9*5 Henry E. Stipp, physical scientist, Division of 
Ferrous Metals. 
ere ne 
Communau 


(CFAF) to USS. 
CFAF277.71 —US$1.00. 


, values have been converted 
Financiere African Francs 
dollars at the rate of 


from 
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Table 29.—Upper Volta: Apparent imports of mineral commodities 1 
(Metric tons unless otherwise specified) 


Commodity 


Cement, hydraulic 


Clay products nonrefracto 


Petroleum refinery products: 


Lubricants oe ee te ea ee ee 
O 


ry 
Copper metal and alloys unwrought and semimanufact ure ns 
Iron and steel semimanufactures 


1968 1969 
17171... 2, 650 6, 136 
))) ᷣ ͤ T 234 192 
ia 16 
NOE keen oe fait tts ete te oe 8,892 5,698 
F 42-gallon barrels. . 7,084 8,710 
DeC REP RENE S BE do 84 196 


1 Compiled from report statistics of selected trading partner countries. 


Source: Statistical Office of the United Nations, 1968 and 1969 editions of Supplement to the World Trade 
Annual. V. 3 (Africa), published by Walker and Co., New York, 1970 and 1971. 


ican Corp, BRGM, and Compagnie de 
Products Chimiques et — Electrometal- 
lurgiques Péchiney. An ore deposit of 40 
million tons containing 0.8 percent copper 
and 2 grams of gold per ton has been dis- 
covered. Research is continuing in order to 
find another deposit containing at least 2 
percent copper. The consortium also was 
studying other metal deposits. Copper and 
molybdenum occurrences near Kaya and 
Kongoussi north of Ouagadougou were 
being studied by BRGM. 

Lead deposits near Ouahigouya, zinc de- 
posits near Po, and several bauxite occur- 
ences were being examined by a team 
from the FAO. Also the FAO was working 
on a plan for future mineral research to 
be conducted by the Government of Upper 
Volta. 


The manganese deposit at Tambao, 
which has been studied by a UNDP team, 
reportedly contains 13 million tons of 
manganese ore averaging 53.9 percent man- 
ganese. Exploration of the manganese ore 
body and also a 6-million-ton limestone oc- 
currence at Tin Hrassan, 25 miles from 
Tambao depends upon construction of in- 
frastructure. Extension of the Abidjan to 
Niger railway through Ouagadougou to 
Tambao and providing water for a mine 
were the main problems hindering devel- 
opment of the deposits. 

A 6-million-ton deposit of white bauxite, 
about 60 miles north of Ouagadougou, was 
studied for development at the rate of 
100,000 tons per year. Investment of about 
$3 million would be required tó exploit 
the deposit. 
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BAHRAIN ! 


The status of Bahrain as a member of 
the proposed Federation of Arab Amirates 
(FAA) became clouded in 1970. FAA is 
the new nation being formed by the nine 
Persian Gulf riparian sheikhdoms, which 
until the end of 1971 have special treaty 
relationships with the United Kingdom. At 
that time the United Kingdom will termi- 
nate the treaty and remove its protective 
forces from the area. The conference of 
rulers of the member states which was 
scheduled for October 26, 1970, was post- 
poned indefinitely when discussións of key 
clauses in the proposed constitution broke 
down during a preparatory meeting. Con- 
tending issues were representation on the 
proposed. federal assembly and considera- 
tion of a proposed federal capital. 

The country’s economy continued to 
move forward at an impressive rate and 
the Government's income is expected to 
reach an equivalent of U.S. $38 million in 
1971. Slightly more than half of this (51 
percent) will be derived from oil revenues. 
Excluded from total government revenues 
is the royal privy. Total oil revenues in 
1971 should reach $50 million, up from an 
estimated $30 million in 1970. These 
include income from Abu Safah field 
offshore from Saudi Arabia. 

Bahrain's mineral industry, which has 
been dominated by petroleum énd natural 
gas production and processing, will be 
expanded in 1971 to include an aluminum 


smelter. The only other mineral industry 
activity is the production and preparation 
of stone, sand, and aggregate for basic 
building and highway construction. Infor- 


mation on the latter activities is not 
reported. 
Major mineral industry commodities 


traded other than petroleum, were imports 
and reexports of cement, iron and steel, 
and oil industry equipment. Reexports 
were mainly to Qatar and the Trucial 
States. 

Construction of the new aluminum plant 
adjacent to the Bahrain Petroleum Co., 
Ltd. (Bapco), refinery continued during 
the year and is expected to be completed 
by mid-1971. Ownership of Aluminium 
Bahrain, Ltd. (Alba), was altered during 
the year by the addition of Kaiser Alumi- 
num and Chemical Corp. as a consortium 
partner having a 17-percent share. Others 
include the Bahrain Government; 19 per- 
cent; General Cable Corp. (a U.S. firm), 
17 percent; British Metal Corp., 17 per- 
cent; Aktiebolaget Electrokopper (a Swed- 
ish firm), 12 percent; Bretton Investments 
(owned equally by the United Kingdom 
and West Germany interests) , 9.5 percent; 
and Western Metals Corp. (a U.S. firm), 
8.5 percent. 

Although originally set at 55,000 tons 


! Prepared by David A. Carleton, supervisory 
foreign mineral specialist (petroleum), Division 
of Fossil Fuels. 
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per year and then at 90,000 tons per year, 
the final initial capacity of the new plant 
will be 120,000 tons per year which should 
be reached. by the end of 1972. Alumina 
will be supplied by the British Metal 
Corp. under a $250 million contract cover- 
ing 20 years with a renewal option for an 
additional 10 years. Alumina will be pro- 
vided by Western Aluminium of Australia, 
a subsidiary of Aluminum Company of 
America (Alcoa). The contract provides 
for increased deliveries up to 172,000 tons 
annually by the start of 1972. When the 
plant is completed, it will comprise three 
one-half-mile-long pot rooms, a 300-mega- 
watt powerplant, an anode factory, and a 
billet and. pig aluminum casthouse. The 
pothouse will hold 400 pots, each capable 
of producing three-fourths of a ton of alu- 
minum per day. 

Alumina and coke required for smelting 
will be unloaded at a new pier on a man- 
made island 2 miles offshore. The port 
will be able to handle 35,000 deadweight 
ton ore carriers and the stockpile area will 
have a capacity of 32,700 tons of ore. Alu- 
mina and coke will be transported to the 
plant by a 68-pylon aerialway (skyhook). 
Finished aluminum for export will be 
returned to the pier in the same manner. 
Alba's finished products will be marketed 
by each of the owner companies in pro- 
portion to their equity participation. The 
Government's share will be marketed 
abroad by the other partners on behalf of 
the Government. 

Bapco, the only petroleum producer in 
the Sheikhdom, expanded and improved 
operations. Land and underwater gravimet- 
ric surveys were conducted during the 
year in the hope of finding areas suitable 
for closer investigation. The world's first 
gravity meter survey from a Hovercraft 
was performed in Bapco's offshore conces- 
sion area where reefs and shoals prevented 
exploration by conventional means. 

A new development well was completed 
and producing oil at yearead. Wells receiv- 
ing workover and maintenance totaled 93. 
Further testing was carried out on the two 
Khuff Zone gas wells which are to supply 
natural gas to Alba’s powerplant. In addi- 
tion, work continued on the installation of 
a natural gas dehydration unit, a scrubber, 
and a pipeline. These facilities will permit 


the delivery of gas to the new aluminum 


plant. 
The daily average throughput at the 
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Bapco refinery was 254,041 barrels, an 
increase of more than 6 percent compared 
with 1969 and well above the alltime 
record set in 1967. On June 9, 1970, a 
total of 310,024 barrels was processed, a 
24-hour record. In September a new 
monthly high of crude oil run of 285,500 
barrels per day was established. A further 
record was set when a tanker lifted 537,388 
barrels of distillate and residual fuel oil in 
one cargo.2 For production of crude petro- 
leum and petroleum refinery products see 
table 1. 

The owners of Bapco, Standard Oil Co. 
of California, and Texaco, Inc., were con- 
sidering the installation of an additional 
300,000-barrel-per-day capacity at the 
Bapco refinery. The expansion would be 
geared to the Japanese market of Nippon 
Oil Co. also a subsidiary of Bapco's 
owners. Emphasis will be placed on low- 
sulfur residual fuel oil production. The 
plans' prospects will depend upon the 
endorsement of Japan's Ministry of Inter- 
national Trade and Industry. The growth 
of environmental pollution makes it 
increasingly difficult to find refining sites 
in Japan. One major obstacle to the plan 
is the present high level of import duties 
on refined petroleum products. The reduc- 
tion of these duties is required to make 
the project economically attractive. 

On December 17, 1970, Superior Oil Co., 
a U.S. firm, was granted an oil concession 
by the Government. The concession, to last 
35 years, covers about 1,500 square miles 
divided into two blocks. The first com- 
prises an offshore area north of the island 
which was relinquished by Continental Oil 
Co. in 1968. The second block covers the 
Hawar Islands located southeast of Bah- 
rain Island near the Qatar Peninsula. The 
income tax will be according to the pre- 
vailing rate in the area, calculated on the 
basis of posted prices with provisions for 
revision whenever regional changes occur. 
There wil be a sliding-scale royalty 
expensed according to Organization of 
Petroleum Exporting Countries (OPEC) 
terms, which starts at 12.5 percent and 
rises progressively to 16 percent when 
output reaches 200,000 barrels per day. 
Other terms include a 25-percent relin- 
quishment every 5 years for a period of 15 
years. 


2 Bahrain Petroleum Co., Ltd. Annual Report, 


1970 
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Table 1.—Other Near East Areas: 


Production of mineral commodities 
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Area, commodity, and unit of measure 1968 1969 1970 » 
BAHRAIN ! 
Gas, natural: 
Gross production million cubic feet. . e 33,000 33 , 440 25,406 
Marketed productions do ¢9,500 10,906 12,305 
Petroleum: 
Crude iss ull eL use EE ILLU: thousand 42-gallon barrels. . 27,598 27,774 27,973 
Refinery products: 
Gasoline and naphta˖aa az. do.... 12,956 15,648 15,687 
Jet fuel eesin ee o wü vt Ei iM do.... 15,227 13,752 18,892 
Kerosine | onu bou teer ee do.... 1,895 1,102 1,076 
Distillate fuel llili!kn See ce i S. do.... 13,682 17,101 16,993 
Pane do 35,574 35, 651 39,347 
I!! ⅛˙¼oè’hj! ³ ³ Add ee eee E Led do- 1,345 59 1.287 
Refinery fuel and losses do.... 3 , 866 4,063 4,443 
);.é˙ö˙ĩ5% ir˙ið.ꝑ ⅛ ⅛˙ꝛ:ẽ : ĩèͤ eee do 84,545 87,376 92, 725 
JORDAN ! 
coment. mx etr ar TS RO CERE thousand metric tons 381 488 378 
GVDSUDE S. nr. ee uL oO AL ⁰ mr Mec de me EE do- e 25 e 35 26 
Fertilizer materials, crude, phosphate rock do.... 1,162 r1,177 891 
Lune. 2 ² ð ĩ ³ ““mniJꝓ¼ 8 do e 40 e 40 45 
Petroleum refinery products: 

life sa le sp thousand 42-gallon barrels. . 609 738 825 
Rer.... 8 do 510 534 590 
Distillate fuel oill“weV“N N;! do- 908 921 762 
Residual fuel '•łl .lt! ee er do.... 593 159 853 
Liquefied petroleum gas do- 129 333 161 
Asphalt. .. oe ⁰ Ea UE ELTE do.... 203 r 230 168 
Refinery fuel and losses do- 147 197 161 

„ ⁵ ⁵ Le eee ee es eee d te LE n do.... 3,099 3,712 3,520 

Balbo cu o Mu LI :...... E TE metric tons.. * 17,493 19,416 25, 000 
Stone 
Limestonennnu‚ndndnn 2.22.2... thousand metric tons NA NA 1,000 
rr; 8é thousand square meters NA NA 75, 000 
LEBANON ! 
Cement «’ðê— ⁵ U:: ˙ eee audien thousand metric tons 906 1,253 1,339 
GY DBM es one el oe uie sc Bee ee eee ma d us do- 40 35 35 
1 ED RE ES do 90 120 130 
Petroleum refinery products: 
Gasoline- --------------------------- thousand 42-gallon barrels. . 2,949 2,957 8,490 
%%% hae ee a es ec Py eget 8 do.... 1.473 6270 1,599 
Fl ⁵³o¹. d d ee do , 270 265 
Distillate fuel olil““““ h)) do.... 2,096 2,375 2,678 
Residual fuel oil- . ß e do.... 6,030 5,888 6,636 
GG ³ Bos ue ⁰¶⁰⁰¶ſ y 8 do- 267 445 469 
Refinery fuel and losses do- 581 608 694 
P . do.... 13,396 13,922 15,826 
JT rte ee ee ae te ees See 8 metric tons.. 30,000 28 ,000 37 ,000 
OMAN ! 
Gas, natural: 

Gross production q million cubic feet.. 14, 000 20,000 20,000 
Marketed production do- 2 (2) 2 
Petroleum, crude. emed thousand 42-gallon barrels.. 87 ,854 119,710 121,210 

PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN ! 
Petroleum refinery products: 

S ³»¹ eS thousand 42-gallon barrels. . 2,961 2,410 1,591 
1 ⅛ « o ⁊ðé d y y cu y y LU 8 93 2,145 2.134 7.984 
KeroslQ.. ͥͥͥͥ ͥ⁰dſ ee 88 do 2,304 2,134 , 
Distillate fuel Ol aioe ð is ih eg Salona 88 do- 4,327 5,006 8,100 
Residual fe nce ce OE AE CREME do.... 17,711 29,399 28,551 
DIheRiioe x clc mh cec tu ß LU E do- 4,433 311 5,100 
Refinery fuel and losses. do.... 3,794 2,865 2,219 

Total: ioe cuu I ok E LK Are St e Ae LO do.... 37,675 47,003 47,945 

S827 ea he De en aes y ee Ran metric tons 78,610 er 60,000 e 50,000 
QATAR ! 
FPFPFMPTPiMVV ⁰ð⁰ðyqym LM 8 thousand metric tons. . m 50 100 
Gas, natural: 
Gross production__---------------------------- million cubic feet.. 79,605 125,687 127 ,000 
Marketed production. nnn do.... 28,080 87,290 e 89,000 


See footnotes at end of table. 
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Table 1.—Other Near East Areas: Production of mineral commodities—Continued 


Area, commodity, and unit of measure 1968 1969 1970 » 
QATAR—Continued 
Petroleum: 
Crude@ sc. assa K ³ Sus uus de thousand 42-gallon barrels... * 125,266 7 129, 746 132,456 
Refinery products: 
Gasoline ß onda SEL I AE do.... r 68 68 68 
R õ]².w . 8 do- r 86 83 84 
Distillate fuel oil. _.....--.-._.-.-------__------------ do r 56 50 56 
Residual fuel oil... ---------------------------------- do 23 80 77 
Refinery fuel and losses „ do 27 21 19 
I scu eee ee e D E E do.... 205 247 264 
SYRIAN ARAB REPUBLIC ! 3 
, . thousand metrie tons 60 65 65 
Cement: olu ²³/VPꝙP!! aie d EE Ed do r 916 r 934 968 
G nV.. A 8 do 15 r 15 15 
Petroleum: | | 
Crnide..- come ³˙ẽmm epi a irt thousand 42-gallon barreis.. 79,955 16,771 29,856 
Refinery products: 
eI D LAM ĩðͤĩſſ ⁰ͥ⁰y do- 1,361 1,696 8,264 
Kerosine and jet fuel_.............---------..--------- do 11,274 1,588 1,821 
Distillate fuel oil. ..-.-...----__----------._---------- do.... 1,749 2,179 2,728 
Residual fuel oll FFC do.... 12,913 3,629 4, 068 
C1111 ͥ a ²¼ůmm ĩ . 8 Osc: 332 414 1,087 
Refinery fuel and losses 02626 286 855 1,376 
OCG eh eee oi m pc ERR E do.... 7,915 9,861 14,834 
J en ee oe cee ee D 8 thousand metric tons. - 20 22 22 
h ⁵ ⁵ ZP a eee sates aus do.... 12 13 15 
TRUCIAL STATES ! 4 
Abu Dhabi: 
Gas, natural: 
Gross production million cubic feet.. 191,691 283,841 266 , 200 
Marketed Eon een "ETE do.... 21,167 23,740 e 25,000 
5 V re POSU; rüde thousand 42-gallon barrels 181, 756 218, 798 252,179 
ubai: 
Gas, natural: 
Gross produe tion million cubic feet. és e 8,000 e 25,000 
Marketed production. .......................-..... ll. do.... E (2) (2) 
Petroleum, crude._.....-----.---.----- thousand 42-gallon barrels. . ~i 3,800 81,821 
YEMEN 
Sal TE 8 thousand metric tons. . 85 105 80 


e Estimate. P Preliminary. r Revised. NA Not available. 

! In addition to the commodities listed, crude construction materials, such as clays, stone, sand and gravel 
resumably also are produced, but output is not recorded and general information is inadequate to make re- 
iable estimates of production levels. 

2 No marketed production is reported, however there may be some small field use. 

In addition to the commodities listed, natural gas presumably also is produced but output is not recorded 

and general information is inadequate to make reliable estimates of production levels. 

* In addition to the two Trucial States listed in this table, there are five other states; Ajman, Fujairah, Ras 

al-Khaimah, Sharjah and Umm al-Qaiwain, which record no production, but which presumably produce small 
quantities of crude construction materials. 


Table 2.—Bahrain: Trade of crude petroleum and petroleum refinery products 
(Thousand 42-gallon barrels) 


Commodity 1968 1969 1970 
EXPORTS 
Petroleum refinery products: 
Gasoline and naphtha___..._-__..._.-__----------__.-------.------ 12,538 15, 395 16,261 
h ³·¹w¹1Aw1mm ⁰dmd ⁰y 15, 236 13, 681 18,710 
hö RS ER wm myßm Oo Pm 2,097 1,032 992 
Distillate fuel 010... ...... Sn Euer 13,165 15,915 20,828 
Residual fuel oil...................- 2 2. 2 LLL lll lll ll Ll cll lll ll. 28,971 29,750 28,818 
% ↄ³²w ALME TTT... 8 1,665 1,001 572 
J!! tek eG LE 8 73, 672 76,774 81,176 
IMPORTS 
Crude petroleum. ».oucuemecamccneenuencnessednbemedmdcneu lensis ias 55,881 58, 230 63,518 
Petroleum refinery products: 
ee S 1,057 1, 588 1,712 
F oſ/ſ/ Add ͥ m. 157 174 89 
Distillate rr ³ y y one ee Rie 50 "m ES 
Remdusl fuel oll. «2 Oo eor mee nin et ⁰⁰ ese 16 = s 
Lubricants 2.5. 5 he ³ dd r LE 10 11 18 


THE MINERAL INDUSTRY OF OTHER NEAR EAST AREAS 


1003 


JORDAN * 


Internal disorders of mid-1970 and the 
September Civil War had deteriorating 
effects upon the Jordanian economy, result- 
ing in a 16-percent decline in the gross 
national product during 1970. Phosphate 
rock production, cement manufacture, and 
petroleum refining based on imported 
crude, the nation's principal mineral indus- 
tries, suffered production declines or trans- 
portation and marketing difficulties during 
1970. 


Phosphate rock production totaled less 
than ] million tons in 1970, 24 percent 
below 1969 production level. Mine and 
plant properties at Ruseifa were unda- 
maged during the civil disorders; however, 
production at El Hasa was curtailed due 
to inability of trucking contractors to 
repair vehicles damaged during the dis- 
turbance. Maintaining production levels 
and sustaining export markets in this com- 
modity are vital to the economy as phos- 
phate rock exports provide 30 percent of 
Jordan’s foreign exchange earnings. A cut 
in the Indian market from 368,000 tons in 
1969 to 51,000 tons contributed to the 1970 
decline in phosphate exports earning an 
estimated $8.5 million? for the year. 
Expanded deliveries to India, Turkey, and 
Romania as contracted through trade 
agreements for 1971-72 should bring the 
value of phosphate exports well beyond 


Table 3.—Jordan: 


the 1968 peak level of $12 million by the 
close of 1971. 

The cement industry suffered a 2l-per- 
cent reduction in sales with resulting pro- 
duction declines due to stagnation in the 
construction industry. The insecure invest- 


ment climate of 1970 cut construction 
activities in the populated centers of 
Amman and Zerka idling the newly 


installed capacity at the Jordan Cement 
Company plant. 

The Zerka refinery capacity expansion 
from 7,500 to about 15,000 barrels per day 
was near completion by yearend and 
should be on stream as scheduled early in 
1971. Expansion activities were contracted 
to Chiyoda Chemical Engineering Com- 
pany at a cost of $8.5 million. Crude oil 
supplies for the Zerka refinery totaled 
9,644 barrels per day via a Trans-Arabian 
Pipeline Co. (TAPline) extension. Deliver- 
ies to the refinery were uninterrupted 
during 1970; however, the stoppage of 
TAPline crude flow to the Mediterranean 
cost Jordan an estimated $2.4 million loss 
in revenue during 1970. 

For production of mineral commodities 


in Jordan see table 1. 


3 Prepared by Bernadette Michalski, foreign 
mineral specialist, Division of Fossil Fuels. 

4 Where necessary, values have been converted 
from Jordanian dinar (JD) to U.S. dollars at the 
rate of JD1 —US$2.80. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


METALS 
Aluminum unwrough rr 
rf v ME ees 
Iron and steel: 
Metal scrap... ........- 22222-2222 22222222222 
Semimanufactures.__......_._.__----- 2222-2. 
NONMETALS 


õĩ]ÿ²“ä˙n. ⁰˙¹w¹w-w-. edd n CU cun ia 
Fertilizer materials, phosphatico 


Stone, sand and gravel: 
Dimension stone crude and partly worked: 


Calcareous. sss 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, natural... ....................- 
Gas, hydrocarbon, natural_.___..._....-.__.-_----- 


1968 1969 
Sc ( 178 289 
JJV 658 872 
EA ae Prenat een caet ret 4,158 2,913 
1717... ͤ et 107 296 
Seeds Su cee 0 8 64,636 30,061 
c eee 1,094,227 928 ,297 
—— ÁÓ—— eee 1,222 1,047 
Bine MM 8 8,050 13,715 
"——— hart rene 8,007 4,923 
peu Ee EE 1,196 190 
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Imports of mineral commodities 


(Metric tons unless otherwise specified) 


1968 1969 
METALS 
Aluminum and alloys, semimanufacture sss r 554 514 
Copper and alloys, all forms-_._---------.---------------------------------- 189 150 
Gold unworked )) 0 x troy ounces 1,222 EM 
Iron and steel: 
Pig iron, ferroalloys, and similar materials 925 4,131 
Steel, primary mm/ ĩð . kx¼) y a ec aaE 2,487 34,152 
Semimanufactures.____....-.-__----------..-------------------------- r 42,485 49,950 
Lead: 
OXIdeR no oe ee oe ³ dd aie ECC E EE 268 696 
Metal including s ³ A ese cs cece cee cesces ces 448 888 
Other: 
Base metals including alloys unwrought, n.e.8.--------------------------- a 42 
NONMETALS 
Cemento- ems: 07 ͥ hes eo A.. ³¹;A ³K Su M dde 5,143 11,698 
%%% ò ũ . ĩ yd ͥꝗ y a ß ee 8 497 783 
Fertilizer materials erude or manufactured: 
III; ⅛˙ͤ˙ä. ðV /d ͥ ͥ d d 4,229 3,874 
Phosphate: nnn 8 6,132 7,461 
Ö; renun EcL n dedu. dd AME ML E 876 857 
Lime hee te . ddp CU emm RE 2,025 2,605 
Sodium and potassium compounds, caustic sda „„ ME 684 
Stone, sand and gravel, dimension stone, calcareous (marble)... ............... 610 985 
SS! Pw Poe ee ID cO LLL erc Sere a Se APY EL EE 788 1,847 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... .......... 2. 2c c LL LLL LL LLL LL cl lll lll 2222-2. 88 1,276 
r ³⁰ eed eee ee 469 e 
Coke and semicoke- -------------------2----------------2-----------oeo Ae 464 
Petroleum, crude__._...-_----.------------------- thousand 42-gallon barrels. . r 8,099 8,712 
Refinery products: 
CU d cedri Ec i LE Peut do 12 83 
KeroBlhe.. Ä ²¾ ²˙ ǵrdddddddddddd do- 233 200 
ff. y do- 46 55 
Other, bituminous mixtures 8 a 1 
OC ES E E UL / ⁰ tH Dd NEIN UD HER eee do.... r 291 289 
t Revised 
LEBANON * 
Lebanese mineral commodity output cost Lebanon an estimated $6.1 million in 


during 1970 was limited to several nonme- 
tallic minerals, refinery products derived 
from imported crude petroleum, and metal 
semimanufactures based on imported crude 
metal forms. On the basis of manufactur- 
ers' selling price per ton delivered at rail- 
head, Beirut, production of cement was 
valued at $23.7 million.6 Refinery through- 
put of crude oil was valued at $33.5 mil- 
lion, based on posted prices at the Tripoli 
terminal ($2.21 per barrel for 9 months 
and $2.41 per barrel for the remainder) 
and the Sidon terminal ($2.17 per barrel 
for 9 months and $2.37 per barrel for the 
remainder). Value of petroleum refinery 
products was estimated at $36.4 million on 
the basis of yearend exrefinery prices. 

The Iraq Petroleum Company (IPC) 
pipeline operated at maximum capacity 
during 1970, increasing its throughput and 
exports by 2.3 and 3.5 percent, respectively, 
compared with 1969 figures. A rupture in 
the line resulted in closure of TAPline, 
from May 3d through the close of 1970 


transit and related fees. It reduced pipe- 
line throughput and exports by 50 and 47 
percent, respectively, when compared with 
1969 figures and by 64 and 65 percent, 
respectively, when compared with 1968 
figures. The last full year of TAPline 
operation was in 1968. 

Crude oil throughput at Lebanon’s two 
refineries averaged 43,359 barrels per day 
as compared with 38,142 barrels per day in 
1969. With the closure of TAPline, feed- 
stock for the Mediterranean Refining Co. 
(MEDRECO) refinery was supplied by 
tanker from the IPC terminal at Tripoli. 
While domestic refineries have traditionally 
supplied Lebanon’s total consumption 
requirements for motor gasoline, kerosine, 
and fuel oil, gasoline consumption require- 
ments growing at a rate of 5 percent per 
year have exceeded refining capacity neces- 


5 Prepared by Bernadette Michalski, foreign 
mineral specialist, Division of Fossil Fuels. 

€ Where necessary, values have been converted 
from Lebanese pounds (L£) to U.S. dollars at a 
rate of Lf£1—US$0.3246. 
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sitating imports of a gasoline-type blend- 
stock, aviation gasoline, and premium gaso- 
line. In an attempt to meet the increased 
gasoline demand, IPC undertook the con- 
struction of a catalytic cracking unit; how- 
ever, the Lebanese Government halted the 
construction activity. Rather than permit 
expansion of present refinery capacities, 


Petroleum and Mineral 
possibly a third party. 


in Lebanon see table 1. 


Table 5.—Lebanon: Exports and reexports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 
METALS 
Aluminum metal including alloys, all form8---------------------------------- 3,888 
Copper metal including alloys, all forms. ------------------------------------ 572 
Gold unworked or partly worked. ------------------------------ troy ounces. . 230,424 
Iron and steel: 
EJ ee a s tassi. cl mute y ee ode LEO r 26,129 
PIG ITO mee ee CaN enna d Rui o cati ca a M ca D di E 23 
Steel, primary forms and semimanufacture s 28 , 794 
Lead metal including alloys, all form „„ 454 
Magnesium semimanufactures___.._____._.---_.----------_.---------------- 19 
h ee Dead / / dea DEM EE ci AS En E 
Nickel metal including alloys, all formS_------------------------------------- 3 
Platinum group including alloys, all form troy ounces. . r 1,520 
Silver including alloys, all form do- r 1,554,870 
Zinc metal including alloys, all form „„ 8 
Other, precious, waste and scrap- ------------------------------------------ r 24 
Other ores and concentrate of base metals n. e. s 
NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, etc________-_-_-__-------- r 284 
C000 tee gs es es Si A ⁵ eL ce ie LE Lu 66,833 
Chalk o ue ͤ dym y y E AME P mM e MEL ee 28 
Clays and products: 
|) Lol RN ⁵ q ͥ ůhm ae LTO n w m OP TPO Ca RRS 8 23 
Products 
V ee E. enl 123 
IN lll; ⁵ kd ⁰ ⁰m;-= y 687 
Diamond, all PradeH-... ĩ«˙ ꝗſꝗ ...... ee As carats.. r 21,590 
iI. ³⅛ð—„2˖ d y REL Cr 
Fertilizer materials: 
C ee tau Mn a dd LU ette r 2,073 
Manufactured: 
, ß ß ule ique Eu Rec ee r 1,393 
Phosphstios2. 2:2 ⁵⁰²v¹⁴ ͥ⁰⁰⁰ kt y yrs cig eA 38,116 
J)] ͥ T:... 8 11 
)7%•ö% y ſyſyfdſ f ß ¼ ; PEOR a A 11,111 
CJ! ùĩ˙ u Sra ni ꝙ·b́=⁰ßßm (kk (rt md 8 1 
Gem stones, precious and semiprecious except diamond carats.. ᷑ 124,710 
J%0%00! ĩ»WöVA. ne eed A AL La RA m ĩð Dd ue eee 646 
Gypsum and anhydrite- --------------------------2--------------------- 1,092 
Line E PEUX . 38,415 
Pigments, mineral- ß vu e VLLL LE 91 
FFF ³ꝛ E ENCORE 8 224 
SI Dp AMET NERONE TEMP Doe md yd . 
Sodium and potassium compounds, caustic soda and caustic pota gz. 78 


Stone, sand and gravel: | 
Dimension stone crude and partly worked: 


CalCcBre0US. oo onere oe eed he ET LU UL Ec ru RM elei Tee 1,8387 
Nonne ð RA dL 32 
Dimension stone worked... ........... 2L. „ 1,811 
Gravel and crushed rock... 2.22.22. o ccc cc cc L LL LLL Lll lll 2l ll ll 1,337 
J "Cor ⁰⁰ʒ 1,182 
Sulfur: 
Elemental, all form 77. 355 
i ) uec ceu ³ð2,c mm 8 1, 328 
Tale and stestile uec ec eie cas cu C 80 
Nonmetals ggg i ees a DLL le 34 ,692 
MINERAL FUELS AND RELATED MATERIALS 

Asphalt and bitumen, natural- _-------------------------------------------- 58 
Coal, UE D UI AMO ᷣͤ ͤꝙꝙꝙ m. g ⁰⁰⁰yt y y 959 
Coke and seniec/ldddddddddddddddddttt nRccoEsLradeRa dat een RES 1,843 
Gasy natural: Ll ² A ys a eats lS ͥ⁰yd URL cu E Eee latte 1,804 

Petroleum refinery products: 
öĩÜ5Ü—1Uy;;....᷑s᷑ĩ œ 88 thousand 42-gallon barrels. . r 239 
Kerosne.:. ↄ ̃̃ :: ñ eatin Metu. et ean E E do.... r 1,857 
(DU TOME ſ yd whk. mFwm do r 4,555 
IIIIö.Ü˙·ö n cou % vv cei lec uie y che On cu E t do.... 7 
Other petroleum product do.... r3 

r Revised. 
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the Lebanese Government considered con- 
struction of a third refinery with Saudi 
Arabian participation through General 
Organization 
(Petromin) , the national oil company, and 


For production of mineral commodities 


87,386 
24,474 


23,146 
305 


Source: Direction Generale des Douanes, Statistiques du Commerce Exterieur. V. 1, 1968 and 1969. 
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Table 6.— Lebanon: Imports of selected mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Oxide and hydroxideuůn.n i 
Metals including alloys, all err le cet ee eee ee eects ca 
8811 metal including alloys, all formmmsa—çn 2. 2l... 
nworked or partly worked thousand troy ounces.. 

Lu and stee 

hh E Peers eee A ese eae ees eee eS 
Pig iron and ferroalloys. ---.------------------------------------------- 
Steel, primary dd ee a Ee 88 
Semimanufactureꝛness „ 


Metal including alloys, all form 
Magnesium metal including alloys, all form 
Me...... y se ELM UL 76-pound flasks. . 
Nickel metal includin alloys, all form 
Platinum group including alloys, all form troy ounces. . 
Silver including alloys, all formvůWBͤͤ— nʒn—' „ do.... 
Tin including alloys, alt. forms... ũͤ ͤũ m 8 long tons 
Ii ] ] ] ſ ꝗ Uſeͥ yd uet k C Uri dee 
Zinc: 

ORIGC@ ß ß —— a ee es 


NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, et᷑e 
FJ; 6 te oe ] ⁰ ee Se dd a ee ee LM LL 


Products: 
Refractory och ene q os ͥ⁰⁰ y ee eu ee ee tne 
Nonrefractoty s cc ß ß ee see sews ewes 
Diamond, all grades_____.--.----.--.------.----------------------- carats. . 
Diatomito--- fp! ñ ñ a EE Eis 
Feldspar and fluorppauCCCCjujn0)hhhhkhkkk „„ 
Fertilizer materials: 
Natural: 


Nite 
CC»“trlrlrllll! rb0h/˖ k ae ebd pe 


Gem stones, precious and semiprecious except diamond: 
F ³·¹• nene oues scu uel theca thousand carats. . 
CJ! ³⁰˙àun...!.../ͤͤ y 8 do.... 


C·˙ô])))/)).ũͥͥũ / ³ ↄ ee eeu ee eee 8 
Gypsum and har̃eeeee e. E ME eda Ladies 
7% ee ð 8 yd ems CM CM SENE 
Ill. cuui ſſſdſdũdͥdſdddwꝗw.wẽ ⁵ 
Mica, Ball [orms o eco ÜL d x . RR 
Pigments, mineral including processed iron oxide s 


Sodium and potassium compounds 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


=- æ ap — D ab a a9 — Ge 9 x ue b "m 4 XD — e "P "D a ep "D 4 m o" 4D — 4 - A A Jb A 4 "D oap e o o o d A Po — US — P 4m o o — 


Sulfur: 
Elemental, all form 
Sulfurie acid ...... ↄ y ewe we eee oe eon 
Tale and steatite__..._-... eee eee eee 


See footnotes at end of table. 


1968 


972 
5,049 
630 
2,297 

r 4,901 


r 11,893 
100,055 
r 120, 039 


1969 


101,846 
167, , 154 


107 
1,222 
2 


671 

8 
5,305 
24, 627 
1, 161 


105 
881 


2,675 
6,023 
20 
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Table 6.—Lebanon: 


Imports of selected mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural___....-.-----._-.---------------------------- 14 81 
Carbon and carbon blackkkkccddd „„ 5 65 
t T —-—————————ÓÁ— Beee 1,855 1,150 
Coke and semicoKe.. 22m does cuekweenuvsmesHcldcmc eeu 5, 848 11, 546 
7 —⁰?ö fg yd yd . 88 1 108 
Petroleum refinery products: 
C ² ˙ ² m3; 0m. 6 thousand 42-gallon barrels. . 2,886 2,990 
Kerosine- ã ³ðVy / moche rM E EE do.... 3 347 
Gas oil and fuel oil- _---------------------- d do.... 4,281 4,697 
llt; •-mwD yd ĩð v ⁵ A Ee do- 111 12 
Liquefied petroleum gas. do- 580 713 
Mineral jelly and wann do.... r 5 
C;ö—ĩ⁵³ê6¹6ͤG [ NE O yd E A A T 98 73 198 
Mineral tar and other coal, petroleum, or gas derived crude chemicals r 504 616 


r Revised. 


Source: Direction General des Douanes. Statistiques de Commerce Exterieur. V. 1, 1968 and 1969. 


Table 7.—Lebanon: Crude oil pipeline statistics 


(Thousand 42-gallon barrels) 


Trans-Arabian Pipeline Co. (TAPline) 


THOUCN PUG -o os eee ete wesc cece ee cece ee 
Average per day---------------------------- 
EXDOPRU.- 2-122 ee Nie ee d 
Average per day 


Iraq Petroleum Co. (IPC) ! 


at bee Gore eee 
Average per day 


Export 


Average per dc 


1969 1970 
PP EMEN 121,336 60,496 
Midcc ee ee se 332 166 
RU CH RIO MOREM 113,757 60,519 
COME ee eee 312 166 
! 8 167,537 177, 288 


459 486 
158,996 169,994 
436 466 


! Data provided by IPC in long tons; 


factor of 7.5 barrels per long ton used for conversion to barrels. 


OMAN '* 


Until recently, the Sultanate of Oman 
was one of the most inaccessible and 
underdeveloped areas in the Arab world. 
With the overthrow of the former Sultan 
by his son in 1969, there have been pro- 
found changes as Sultan Qaboos strives to 
move his country slowly into the modern 
world. 

The key to Oman's economy is the 
petroleum industry, the revenues from 
which are by far the biggest contributor to 
the nation's income. Payments to the Gov- 
ernment by Petroleum Development 
(Oman), Ltd. (PDO), the country’s only 
crude oil producing company, totaled $107 
million. These payments which include 
royalties, taxes, and a small annual rental 
for the Dhofar area concession, were equiv- 
alent to $0.88 per barrel produced. PDO 
payments in 1969 totaled $92 million or 
about $0.77 per barrel. Although Oman is 
not a member of the Organization of 
Petroleum Exporting Countries (OPEC), 


the Sultan and PDO have signed an agree- 
ment applying the latest OPEC increase in 
payment schedules to Oman petroleum 
operations. Except for petroleum, some 
unused associated natural gas, and possibly 
some basic nonmetallic construction mate- 
rials, there are no minerals produced in 
Oman. 

Production of crude oil in Oman totaled 
121,210,000 barrels (332,082 barrels per 
day) , up only 1 percent from that of 1969. 
Although production had exceeded 350,000 
barrels per day in the first quarter of 1970, 
production had to be curtailed because of 
reservoir performance and delays in devel- 
opment drilling. Three fields were in pro- 
duction—Fahud, Natih, and Yibal. A water 
injection system is being planned for 
Yibal. Additional facilities have been 


Name changed during 1970 from Muscat and 
Oman. 

8 Prepared by David A. Carleton, supervisory 
foreign mineral specialist (petroleum), Division of 
Fossil Fuels. 
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installed at Fahud to dispose of increasing 
amounts of water produced with the 
crude. Eighteen development wells were 
drilled, including four at the new field, Al 
Huwaisah, scheduled for production in 
early 1971. 


Exploration drilling included six outstep 
wells and a wildcat at Qura in southern 
Oman. A serious well fire, which was 
uncontrolled for several months, was extin- 
guished at a cost of about $4 million. At 
the export port of Mina al Fahal on the 
Gulf of Oman a 900,000-barrel tank was 
added and equipment was installed to 
handle large tankers. 


The mixed international group which 
has an  8,000-square-mile concession 
offshore in the Gulf of Oman drilled a dry 
hole in shallow water in the northern end 
of the area. A second well is planned for 
1971 farther south. The group which origi- 
nally consisted of seven companies has 
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been reduced to five and will be reduced 
further during 1971. Ownership then will 
be Wintershall, A.G., the operator, 59 per- 
cent; the Royal Dutch/Shell Group, 24 per- 
cent; Deutsche Schachtbau- und Tiefbohr- 
gesellshaft m.b. H., 10 percent; and 
Participations and Explorations Corp., 7 
percent.9 


It was announced in November 1970 
that a member of the Royal Dutch/Shell 
Group had concluded an agreement in 
principal with the Sultan of Oman for 
mineral exploration, particularly chrome 
ore occurrences. 


Except for additions to stocks, all crude 
oil produced is exported. No other mineral 
commodities are exported. Mineral com- 
modities imported are petroleum products, 
cement, and salt. According to custom’s 
Statistics, which exclude oil company and 
government imports, these were valued at 
$333,500.10 


PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN '! 


Little information is published on the 
mineral developments in the People’s 
Democratic Republic of Yemen (Southern 
Yemen). During 1970 mineral industry 
activities centered around the refining of 
imported crude oil, salt production, and 
mineral exploration. The principal eco- 
nomic development activity involved 
infrastructure such as road building and 
irrigation construction. 


Output of the Aden refinery of BP 
Refinery (Aden), Ltd. increased slightly 
over that of 1969. Production, which aver- 
aged 125,277 barrels per day in 1970 was 
only slightly under the plant's record high 
of 130,112 barrels per day in 1965. Major 
sources of crude oil supply were the Gulf 
of Suez fields of the United Arab Republic 
of Egypt and fields in Kuwait and Iran. 
Products refined from Egypt crude are 
exported back to Egypt. This arrangement 
is expected to continue until the two 
Egyptian refineries at Suez, which were 
severely damaged in 1969, are repaired or 
replaced. 


The only known mineral produced is 
evaporated salt, most of which is exported. 
Historically all exported quantities have 


been shipped to Japan. During 1970 Japa- 
nese imports of Southern Yemen salt 
amounted to 41,734 metric tons which was 
down considerably from the average of 
about 100,000 tons in the early 1960's. It is 
not known whether the problem is declin- 
ing productibility or marketability. Report- 
edly, a group of mainland Chinese experts 
arrived in Aden during December 1970 to 
assist in the extraction and manufacture of 
salt. For production of mineral commodi- 
ties in Southern Yemen see table 1. 


There have been no reports on the oil 
exploration activities in Southern Yemen. 
In 1969 the Algerian state oil company, 
Société Nationale pour la Recherche, la 
Production, le Transport, la Transforma- 
tion, et la Commercialisation des Hydro- 
carbures (SONATRACH) obtained 49 per- 
cent of a joint operation in which the 
Southern Yemen Government has 51 per- 
cent. 


? Petroleum Press Service. V. 38, No. 6, June 
1971, p. 215 

10 Where necessary, values have been converted 
from Riyal Saidi (RS) to U.S. dollars at the rate 
of RSI —US$1.00. 

11 David A. Carleton, supervisory foreign min- 
e specialist (petroleum), Division of Fossil 
uels. 
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Table 8.—People’s Democratic Republic of Yemen: 
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Exports and reexports 


of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1968 1969 1970 
Cement 0-5. cli ]ð³ m ß ß t Sh a at 282 NA NA 
Iron and steel... iii manc Rd lema emen uud 256 NA NA 
Petroleum refinery products: 
asoline.... s , : POE TREE, thousand 42-gallon barrels. . 2,673 1,625 1,510 
Kerosine and jet fue “ll do.... ,194 6,194 7,980 
Distillate fuel oil... .......... L2 222 c LLL lll. L Lll cll lll ll.- do 3,714 4,997 8,070 
Residual fuel oil.. coeno ec ER EUM EE do.... 14,934 26,011 21,858 
Other including LPG and feedstockk ss do.... 4,829 6,4 
Tol: una ons ea tw ͥ ͥͥͥ ⁰¶ AE do.... 29,844 88,228 45,827 
S| mcd E EET 89,701 157,668 1 41,784 


NA Not available. 
! Apparent. 


QATAR *” 


During 1970 Oatar continued the slow 
steady economic development characteristic 
of the Sheikhdom during the past decadc. 
Although petroleum production continued 
to dominate the economy, initial efforts 
are being implemented to broaden the 
industrial base as well as broadening the 
economic infrastructure. 

Petroleum production continued as the 
mainstay of the economy. Production in 
1970, valued at about $200 million, 
returned an estimated $120 million to the 
Government in the form of taxes and roy- 
alties. As a result of renegotiated price and 
payment arrangements, effective November 
14, 1970, the Government should net an 
additional $50 million in 1971 from crude 
oil production for a total oil income of 
about $170 million. For production of 
crude petroleum and petroleum refinery 
products see table 1. 

Crude oil production, which averaged 
362,893 barrels per day in 1970, was up 
only 2 percent from that of 1969. 
Although the water injection program for 
Dukhan field by the Oatar Petroleum Co., 
Ltd. (QPC) successfully increased produc- 
tion in 1969, output from that field 
declined 5 percent in 1970. Other than a 
continuing workover program, QPC devel- 
opments were limited to field evaluations, 
core drilling, and miscellaneous well main- 
tenance. 

It was announced by QPC that an agree- 
ment had been signed with the Qatar Gov- 
ernment for the construction of a $60 
million plant to produce liquefied petro- 
leum gas from associated gas produced 
from the Dukhan oilfield. The project, 
which will take 3 years to complete and 


will have a capacity of 800,000 tons (9.6 
million barrels) per year of gas liquids, 
will involve the construction of compres- 
sion facilities at Dukhan, a 60-mile pipe- 
line to transport gas to Umm Said, separa- 
tion units, and storage facilities at the 
Umm Said export terminal. Methane gas 
will be supplied to the fertilizer plant 
under construction at Umm Said and to 
powerplant facilities and water distillation 
facilities at Doha. The liquid products 
(propane and butane) will be marketed 
primarily in Japan. 

Production from the two offshore fields 
of Shell Oil Co. of Qatar, Ltd., averaged 
172,222 barrels per day, an II- percent 
increase from that of 1969. Much of the 
increase was made possible by the imple- 
mentation of a water-injection system. At 
yearend 1970 Shell had 26 producing wells 
and 20 other types of wells. One of the 
latter wells is a shut-in well of the Bul 
Hanine field discovered in 1970. The well 
tested 3,050 barrels daily of 36? API oil. 
Another well, Halul-1 was being drilled at 
yearend near the Bul Hanine find. 

Qatar Oil Co., Ltd., a Japanese company 
which received a 3,360-square-mile offshore 
concession in 1969, continued seismic sur- 
veying in 1970. At yearend evaluations 
were completed and plans were being pre- 
pared by the drilling contractor, Sea Drill- 
ing Corp., a U.S. firm, to drill an explora- 
tory well. The company expected to obtain 
preliminary results by April 1971. 


On March 26, 1970, a U.S. firm, 


12 Prepared by David A. Carleton, supervisory 
foreign mineral specialist (petroleum), Division 
of Fossil Fuels. 
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Southeast Asia Oil and Gas Co. was 
awarded a 30-year concession covering 
about 3,300 square miles offshore from 
Qatar. The acreage comprises Área No. 2 
of the territory opened in May 1969 and 
formerly held by Continental Oil Co. of 
Qatar, Ltd. Under the terms, 70 percent of 
the area will be relinquished in 8 years; 
there will be a fully expensed sliding roy- 
alty rising from 12.5 percent of the posted 
price to 15 percent when production 
reaches 200,000 barrels per day; and the 
Qatar Government has the right to a 50- 
percent equity participation following the 
discovery of oil in commercial quantities. 
The Umm Said fertilizer plant being 
built by Qatar Fertilizer Co. is scheduled 
for completion in 1972. According to 
Qatar’s 1971 development plan, the new 


Table 9.—Qatar: 
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plant will have an annual capacity to pro- 
duce 330,000 tons of urea and 100,000 tons 
of ammonia. Ancilliary facilities include 
desalination units, a deep-water pier, a 
powerplant, and a gas pipeline. 

The Qatar National Cement Co. has 
decided to double the capacity of its Umm 
Bab cement plant to 600 tons per day 
(about 220,000 tons per year). Further- 
more, the company has decided to proceed 
in planning for the construction of a plant 
for the manufacture of asbestos cement 
pipe and corrugated sheeting. The plant 
would use about 160 tons of cement per 
day. 

Other mineral industry projects under 
discussion include a steel rolling mill, an 
aluminum smelter, and a 6,000-barrel-per- 
day refinery. 


Exports of crude petroleum and imports of petroleum 


refinery products 
(Thousand 42-gallon barrels) 


Commodity 


EXPORTS 


Crude petroleum 


Petroleum refinery products: 


NA Not available. 


1968 1969 1970 
FFC 124,000 129, 598 131,765 
CC 270 302 NA 
C 30 28 NA 
Roses air ES E 137 172 NA 
HOP OR E ENS 10 11 25 
33 124 74 
—Á———— P 500 632 NA 


SYRIAN ARAB REPUBLIC 7° 


The year 1970 marked the close of the 
second 5-year economic plan for the Syrian 
Arab Republic. The overall economic 
growth rate averaged only 5 percent an- 
nually during 1966-70, falling short of the 
planned 7.2-percent growth rate. The min- 
eral industry developed at a more rapid 
rate during the period, attributable chiefly 
to the opening of the northeastern petro- 
leum fields and development of phosphate 
rock deposits. The mineral industry con- 
tributed an estimated 10 percent of the 
1970 gross national product of $1.6 
billion. 14 

The production of crude petroleum at a 
level of 80,427 barrels per day dominated 
Syria's mineral output in 1970. While the 
nation also produces a variety of nonme- 
tallic minerals, output remained relatively 


stable with significant increases reported 
in production of phosphate rock as a re- 
sult of development activity in the Pal- 
myra area. For production of mineral com- 
modities in Syria see table 1. 

Value of total imports was reported at 
$360 million in 1970 and $369 million in 
1969. Mineral commodity imports contrib- 
uted about one-fifth of this total or about 
$74 million in 1969. Mineral commodity 
imports are limited in quantity but extend 
through a wide range of commodities. 
Most significant by value is iron and steel 
estimated at $8 million in 1969 with East 
Europe as the major supply source. 


13 Prepared by Bernadette Michalski, foreign 
mineral specialist, Division of Fossil Fuels. 

14 Where necessary, values have been converted 
from the Syrian pound (Sf) to U.S. dollars at 
the rate of S£3.82—US$1.00. 


THE MINERAL INDUSTRY OF OTHER NEAR EAST AREAS 


Total exports were reported at $203 mil- 
lion in 1970 and $207 million in 1969. The 
value of mineral commodity exports, prin- 
cipally crude petroleum, was estimated at 
$35 million and $24 million, respectively. 

The State-operated Syrian General Petro- 
leum Company reported a total of 80,427 
barrels per day as Syrian crude output in 
1970. The bulk of production was exported 
with only 13,811 barrels per day processed 
at the Homs refinery where domestic low 
gravity crudes were combined with 23,921 
barrels per day of light Iraqi crude deliv- 
ered via the Iraq Petroleum Company, 
Ltd. (IPC), pipeline. Expansion of the 
Homs refinery capacity from 30,000 barrels 
per day to 54,000 barrels per day was near 
completion in 1970 and should be accom- 
plished as scheduled in the spring of 1971. 
Construction activity at Homs, conducted 
by the Czechoslovakian firm Skodaexport 
(Technoexport), also included installation 
of modifications to permit processing of 
Syria's low-gravity, high-sulfur crudes. 

The Syrian General Organization for Pe- 
troleum has allocated $231 million for the 
development of the petroleum industry in 
the third 5-year plan (1971-75). Of this 
total $42 million was budgeted for explo- 
ration. During the 5-year development pro- 
gram, Syria plans to produce a total of 350 
million barrels of crude petroleum reach- 
ing a production level of 258,500 barrels 
per day by 1975 from its  northeastern 
fields of Suwaidiyah, Karatchuk, Rumailan, 
and Al Juhaisah. The latter field discov- 
ered late in 1969 yields a light crude of 
40° API gravity contrasting sharply with 
the heavier crudes of 19° to 29° API grav- 
ity from Syria's older fields. 

The 480,000-barrel-per-day capacity Trans 
Arabian Pipeline (TAPline) runs a length 
of 79 miles through Syria earning $6.3 
million in transit and related fees in 
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1968 and $4.2 million in 1969 when the 
line was shut down for a period of 110 
days. Crude flow through TAPline was 
again interrupted on May 3, 1970, when a 
rupture occurred near Deraa. Economic 
and political factors delayed repair of the 
pipeline resulting in its closure throughout 
the remainder of 1970. Revenue losses as a 
result of the closure were estimated at $5 
million by yearend; however, these losses 
were partly offset by the 15- to 20-percent 
increase in crude petroleum prices follow- 
ing the tightening of Mediterranean crude 
supplies. The IPC pipeline crosses about 
306 miles of Syrian territory, earning an 
estimated $55 million in transit revenues. 
IPC pipeline operations suffered no major 
interruptions in 1970, delivering 615,000 
barrels per day to the Port of Banias and 
487,000 barrels per day to the Port of 
Tripoli (Lebanon) as well as 23,921 bar- 
rels per day of feedstock to the Homs re- 
finery. 


Syria’s phosphate rock deposits near Pal- 
myra contain a reported proven reserve of 
830 million tons of phosphate rock of 24 
percent P. O, content. Development activity 
has been underway since 1968 with Bul- 
garia, Poland, and Romania providing 
equipment and technical assistance. East 
European investments will be compensated 
by phosphate rock exports. Syria antici- 
pated an export of 450,000 tons of phos- 
phate rock in 1970 with Bulgaria receiving 
300,000 tons, Poland 100,000 tons, and Ro- 
mania 50,000 tons. Indications were that 
mining development did not reach planned 
levels and export goals were not met. 


In support of phosphate rock mining ac- 
tivities, Romania has undertaken construc- 
tion of additional port facilities at Tartous 


including storage silo capacity of 50,000 


tons as well as ship loading installations. 


TRUCIAL STATES = 


The Trucial States are a group of seven 
independent States (sheikhdoms consist- 
ing of Abu Dhabi, Ajman, Dubai, Fu- 
jairah, Ras al-Khaimah, Sharjah, and 
Umm al-Qaiwain. Each has a special treaty 
relationship with the United Kingdom, 
which in 1967 announced its intention to 
terminate the long-term arrangements and 
withdraw its armed forces from the area 
by the end of 1971. In February 1968, 


these seven States plus Bahrain and Qatar 
announced their intention to form a new 
federation to be called Federation of Arab 
Amirates (FAA). However, meetings of 
State rulers have been inconclusive with a 
divergent opinion on a constitutional 
framework. Prospects for an early agree- 
ment and actual federation are dim. 


15 Prepared by David A. Carleton, supervisory 
foreign mineral specialist (petroleum), Division of 
Fossil Fuels. 
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Although petroleum and natural gas are 
the only principal mineral commodities 
produced, preliminary plans are being pre- 
pared to diversify the mineral industry. 
Basic schemes involve the utilization of 
natural gas currently being produced in 
association with crude oil but being either 
flared, vented, or wasted for lack of mar- 
kets. 

Crude oil was produced only in Abu 
Dhabi and Dubai; however, petroleum ex- 
ploration concessions cover both onshore 
and offshore areas of each of the seven 
sheikhdoms. Plans call for a petroleum re- 
finery, a cement plant, a natural gas proc- 
essing plant, and sulfur facility in Abu 
Dhabi. Cement plants are planned for Ras 
al-Khaimah and Dubai. 

Red oxide (ochre) has been exploited 
on a small scale on several of the islands 
in the Persian Gulf for many years and is 
still providing a livelihood for a small 
number of people in Sharjah and Ras al- 
Khaimah. The Golden Valley Colours, 
Ltd., has received a concession for the is- 
land of Abu Musa from the ruler of Shar- 
jah, for the Tunb Islands from the ruler 
of Ras al-Khaimah, and for eight other is- 
lands from the ruler of Abu Dhabi. The 
annual output of these three Trucial 
States is about 16,000 tons. The ore is used 
for making paints and cosmetics. 

Abu Dhabi.—Petroleum production in 
Abu Dhabi increased a substantial 15 per- 
cent during 1970, reaching a total of 252 
million barrels (690,900 barrels per day). 
Abu Dhabi Petroleum Co., Ltd. (ADPC), 
the onshore producing concessionaire ac- 
counted for 417,100 barrels per day or 66 
percent of the total. Abu Dhabi Marine 
Areas, Ltd. (ADMA), the offshore produc- 
ing concessionaire, accounted for the re- 
mainder. The Government income in the 
form of taxes and royalties from produc- 
tion by these companies total $240 million. 

ADPC continued the development of 
their producing properties by raising Mur- 
ban field's productive capacity to about 
520,000 barrels per day. A third degassing 
station has been added in the Bu Hasa 
section of the field, a 24-inch pipeline 
from the field to Jebel Dhanna was com- 
pleted, and a third tanker berth was 
added to Jebel Dhanna. At Abu Jidu field 
southeast of Murban several appraisal 
wells were drilled and three main domes 
were identifiec’ Light, low-sulfur oil was 
encountered at Zubaya in the mud-flats 21 
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miles southwest of Abu Dhabi town. 
ADPC also found oil at Rumaitha 23 
miles south of Zubaya and at Zarrara in 
the far south about 48 miles south of Abu 
Jidu. 

ADMA has also continued to expand 
their two producing fields. Productive ca- 
pacity of Zakum field was increased to 
300,000 barrels per day and that of Umm 
Shaif field was raised to 100,000 barrels per 
day. On the Abu Dhabi side of the Per- 
sian Gulf median line, ADMA’s Abu al 
Bukhush field proved to be an extension 
of Sassan field now being produced by 
Lavan Petroleum Co. for Iran. No develop- 
ments were reported for the offshore Umm 
Addalkh discovery 16 miles northwest of 
Abu Dhabi town or Saath al-Razbut, 28 
miles southwest of Zakum field. 


The parent companies of ADMA, British 
Petroleum Co., Ltd. (BP). and Compagnie 
Francaise des Petroles (CFP) have been 
negotiating with Japanese firms for the 
marketing of liquefied natural gas from 
Abu Dhabi in Japan. The scheme would 
include a liquefaction plant on Das Island. 
At yearend 1970 details had not been 
worked out and discussions had not been 
concluded. 


A new company was formed to develop 
the Bunduq oilfield discovered offshore by 
ADMA several years ago. The new Bun- 
duq Oil Co. will be owned one-third by 
BP, one-third by CFP, and one-third by 
Joint Oil, Inc. a Japanese group of four 
companies. For their part, Joint Oil, Inc., 
will sell BP's share of Bunduq production 
in Japan and possibly BP production from 
other areas. Revenues from Bunduq field, 
which lies astride the “bu. Dhabi-Qatar 
offshore boundary, will be shared by both 
governments. 


l'.e .ffshore ¢cceage previously relin- 
quished *- AD'.À and opened for bids 
during th. ‘ea’ as awarded to a trio of 
small Norui A erican c panies headed 
by the U.S. firm Paa Cc... Gul Co. with a 
60-percent interest. Other share holders are 
the Canadian companies Syracuse Oils, 
Ltd. (20 percent) and Wingate Enter- 
prises, Ltd. (20 percent). The contract 
called for a $2.5 million signature bonus, 
an expenditure commitment of $'" million 
for an 8-year exploration period, and an 
option by the ruler of Abu Dhabi to pur- 
chase 50 percent of the operation if com- 
mercial quantities of crude oil are found. 
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Plans are to drill the first well by mid- 
1971. 

The ruler of Abu Dhabi has commis- 
sioned a subsidiary of the Japanese firm 
Mitsubishi Heavy Industries Ltd. to carry 
out a feasibility study for the establish- 
ment of a refinery. The considered capac- 
ity is between 5,000 and 10,000 barrels per 
day. Both ADPC and ADMA have agreed 
to supply the projected refinery with crude 
oil at cost plus $0.18 per ton, the going ar- 
rangement in the area. 

The Japanese company Abu Dhabi Oil 
Co. Ltd. (ADOCO), which has had an 
offshore concession since 1967 discovered 
what may be a second oilfield in its area. 
The new well, situated in the western sec- 
tion of its two-section concession area, was 
tested at a rate of 4,000 barrels per day of 
light, low-sulfur crude oil. ADOCOSs first 
discovery was found on the Mubarraz 
structure about 100 miles east of the most 
recent find. Mubarraz now has four produ- 
cible wells with flow rates between 3,000 
and 5,000 barrels per day. ADOCO plans 
to start production from the field at an in- 
itial rate of 30,000 barrels per day in early 
1972. 

The Japanese company Middle East Oil 
Co. has been granted a new concession in 
Abu Dhabi. Its first concession was 
awarded in 1968. The company is owned 
by five companies of the Mitsubishi Heavy 
Industries group, having a combined hold- 
ing of 54.3 percent; the state organization, 
Japan Petroleum Development Corp., 42 
percent; and two other Japanese firms, 3.7 
percent. The concession is for 35 years and 
will initially cover 3,500 square miles. 
Three relinquishments in the next 9 years 
will reduce the area to 875 square miles. A 
minimum of $20 million is to be spent 
during the first 8 years and bonuses in- 
clude $2.25 million at signing, $3 million 
when a commercial deposit is found, and 
$3 million when production reaches 
100,000 barrels per day. Royalties and 
taxes will follow the Organization of Pe- 
troleum Exporting Countries (OPEC) per- 
centage and allowances. 

Natural gas produced in association with 
crude oil totaled 266.2 billion cubic feet. 
Of this amount 26 billion cubic feet was 
used by the two producing companies 
(ADPC and ADMA) and 0.7 billion cubic 
feet were sold to Abu Dhabi power and 
desalination plants. The remainder, 239.5 
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billion cubic feet, was flared. This latter 
amount had a calorific value estimated to 
equal about 45 million barrels of oil or 
about 125,000 barrels per day. At yearend 
1970 ADMA was developing preliminary 
plans for establishing a liquefied natural 
gas plant on Das Island terminal for its 
activities. 

A major dispute occurred during 1970 
concerning the ownership of several small 
islands in the Persian Gulf and involving 
oil industry operations. One of these is- 
lands, Abu Musa, is claimed by both Shar- 
jah and Iran. The former extended their 
claim of territorial waters from 3 to 12 
miles. As applied to Abu Musa this claim 
affects the offshore boundaries of both 
Umm al-Qaiwain and Ajman whose joint 
concessionaire, Occidental Oil Co. was 
about to start drilling. Sharjah meanwhile 
had awarded exploration rights to Buttes 
Gas and Oil Co. and Clayco Petroleum 
Corp., both U.S. firms. By reason of their 
special treaty with the Trucial States, the 
United Kingdom imposed an injunction 
against drilling. At yearend the problem 
was being mediated. 

Ajman.—In early 1970 Occidental Petro- 
leum Co. was awarded an onshore-offshore 
exploration concession covering 255 square 
miles, which is Ajman's total area. The 
terms call for Occidental to pay $1 million 
initially and for rentals to total $2.4 mil- 
lion during the first 4 or 5 years. In the 
event of a discovery, profits will be shared 
on a 50-50 basis with the Government. 
The concession is for 40 years. 


Dubai.—Production of crude oil in 1970, 
the first full year of production, totaled 
31.8 million barrels, an average of 85,812 
barrels per day. During the last quarter of 
1970 production averaged 106,770 barrels 
per day. All production comes from the 
offshore Fateh oilfield of Dubai Marine 
Areas, Ltd. Ownership of this offshore con- 
cession was altered on December 30, 1970, 
when Continental Oil Co., operator of the 
concession, reduced its participation from 
35 to 30 percent interest. The 5 percent 
was sold to Delfzee Dubai Petroleum N.V., 
a subsidiary of Wintershall, Inc., a West 
German company. Other ownership re- 
mained unchanged with Compagnie Fran- 
caise des Pétroles, 25 percent; Hispanica de 
Petroleos, S.A., 25 percent; Deutsche Tex- 
aco, A.G., 10 percent; and Sun Oil Co., 5 


percent. The production gain in 1970 was 
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attributable to the completion of nine ad- 
ditional wells. Development wells in Fateh 
field have indicated greater reserves and a 
higher initial production rate per well 
than previously expected. In December 
1970, an exploratory well located 7 miles 
southwest of Fateh field tested oil in two 
zones, both of which are productive in 
Fateh field. The initial test well flowed at 
a maximum rate of 1,350 barrels per day. 
Results suggest the presence of substantial 
reserves and development drilling is sched- 
uled for 1971. Continental Oil Co., has an- 
nounced plans to expand production ca- 
pacity to 300,000 barrels per day by 1973. 
Included in the expansion will be two 
more 500,000-barrel undersea storage tanks 
with platforms installed on top of each for 
production equipment. 

Areas previously relinquished offshore by 
Dubai Marine Areas, Ltd., and onshore by 
Dubai Petroleum Co. (also operated by 
Continenta] Oil Co.) have been awarded 
to a joint venture of two U.S. companies, 
Buttes Gas and Oil Co. and Clayco Petro- 
leum Corp. This, together with a new con- 
cession in Sharjah, is the first foreign oper- 
ation for both companies. Reportedly the 
agreement will be for a period of 40 years 
covering an area of 770 square miles. The 
signature bonus was $2 million. 

Although Dubai Petroleum Co. still 
holds title to its concession onshore, no 
wells have been drilled since a third well 
was abandoned in 1968. Continental Oil 
Co., the concession operator, abandoned its 
first well at a record depth of 15,041 feet. 
The company recently reported that they 
planned to drill 10 wells in Dubai, both 
offshore and onshore. Revenues from oil 
royalties and taxes totaled about $32 mil- 
lion in 1970. With the substantial increase 
in posted prices for crude oil in the Per- 
sian Gulf countries and with the antici- 
pated rise in production, petroleum reve- 
nues are expected to increase by 50 
percent in 1971. 

The entrepót trade has been the major 
source of income for Dubai for many dec- 
ades. Gold purchases have been the back- 
bone of this trade. Gold is bought in 
Western Europe, principally the United 
Kingdom, Switzerland, France, and the 
Netherlands and is flown to Dubai. Cus- 
tom's rates in Dubai are low. The gold is 
then illegally transported into India and 
Pakistan. India's ban on gold imports as a 
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means of conserving foreign exchange has 
been in effect since 1947. The delivered 
price in India is believed to be about 
twice the going rates in Western Europe. 
During the first 10 months of 1970, ship- 
ments into Dubai totaled 220 metric tons 
which at $35 per troy ounce would have 
been worth about $200 million. Dubai gold 
receipts during recent years were as fol- 
lows, in metric tons: 


1969..-..-- 139 
1968 T 167 
1967 — 105 
1966........- 127 
1965. 118 


Reportedly, the decline in gold shipment 
in 1969 resulted from Indian authorities 
equipping their coastal patrols with faster 


vessels; the uptrend in 1970 reflects instal- 


lation of faster equipment by the illegal 
traders. 16 


Reportedly the ruler of Dubai planned 
to sign a contract in 1971 for the construc- 
tion of a 1, 500-ton- per- day cement plant. 

Fujairah. — There was no activity in the 
onshore / offshore concession held jointly by 
Shell Minerals, Ltd., and Bochumer Miner- 
alölgesellschaft G. m. b. H. and Co. (Bomin). 
Ras al-Khaimah-Shell Hydrocarbons, N. V., 
the onshore concessionaire in this princi- 
pality performed four party-months of 
seismic surveying during 1970. 


Ras al-Khaimah.—The sheikhdom's major 
oil concessionaire, Ras al-Khaimah Oil Co., 
operated by the U.S. firm Union Oil Co., 
continued its offshore drilling operations. 
At yearend 1970 contractors for Union were 
drilling a well about 30 miles offshore 
which had reached a depth of 13,000. 


A major project for the near future is a 
700-ton-per-day cement plant near Ras al- 
Khaimah town. The facility, in which the 
ruler of Abu Dhabi has a 25-percent inter- 
est, is slated to cost about $13 million. 
The project will be managed by Swiss 
technicians and is scheduled for comple- 
tion in 1973. 


Sharjah.—At yearend Shell Hydrocar- 
bons, Ltd., was drilling its first well in 
Sharjah. The well, Al Faya-1 is located 18 
miles inland from Sharjah town in the Ju- 
weisa area. During the year Shell per- 
formed 11 party-months of seismic survey- 
ing. Two previous wells have been drilled 


„ Mandal Times (London). Dec. 2, 1970, p. 
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in the Juweisa area by previous concession- 
aires. The first, a dry well, was drilled to 
13,000 feet in 1958 and the second to a 
depth of 12,000 feet in 1966. Sharjah's 
offshore Persian Gulf territories are leased 
to a joint venture of Buttes Gas and Oil 
Co. and Clayco Petroleum Corp. Activities 
by this venture were restricted during the 
year because of the Abu Musa dispute. 
Umm al Qaiwain.—This sheikhdom's 
only mineral activity involves petroleum 
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which obtained an onshore concession in 
1969, carried out 4 party-months of seismic 
surveying during 1970. Plans for drilling 
were not made available. The offshore con- 
cession is held by Occidental] Petroleum 
Corp. Exploration in the concession area 
has been limited by the dispute over Abu 
Musa ownership. Occidental’s plans to drill 
an exploration well 9 miles east of Abu 
Musa were curtailed when the British Gov- 
ernment enforced a temporary suspension 


exploration. Shell Hydrocarbons, Ltd., of drilling operations in the disputed area. 
YEMEN!“ 
Yemen's only mineral commodity of In 1970 the Algerian state oil company, 


commercial significance was salt produced 
from an opencast mine about one-fourth 
of a mile from the Red Sea port of Salif. 
The salt, which assayed at 98 percent so- 
dium chloride, NaCl, is 15 to 20 feet 
under a covering of sand and dirt. All 
production was exported to Japan. Because 
some of the equipment at the mine is in 
disrepair, the mine owners, Salif Salt Min- 
ing Co., were able to produce in 1970 only 
80,000 tons of the 100,000 tons they con- 
tracted to deliver annually to Japanese in- 
terest. The c.i.f. price of the 79,386 metric 
tons of Yemeni salt imported into Japan 
in 1970 was $885,000. During 1970 the Ku- 
wait Fund for Arab Economic Develop- 
ment extended a loan to the Government 
of Yemen amounting to U.S.$1.96 
million.18 The money is to be used to im- 
prove operations at the Salif Salt project. 
The loan carries an annual interest of 2.0 
percent. 


Société Nationale pour la Recherche, la 
Production, le Transport, la Transforma- 
tion, et la Commercialisation des Hydro- 
carbures (SONATRACH) commenced geo- 
physical exploration. SONATRACH is a 
50-percent partner in the Yemen Petro- 
leum and Minerals Industries Co. which 
has an oil and mineral exploration conces- 
sion for much of Yemen. The Yemeni 
Government holds the remaining 50 per- 
cent. Other than crude oil, the company is 
looking for copper ore. 

Reportedly, small quantities of building 
stone, limestone, gypsum, soapstone, and 
agate are produced for domestic consump- 
tion. Some agate is believed to be ex- 
ported. 


17 Prepared by David A. Carleton, supervisory 
foreign mineral specialist (petroleum), Division of 
Fossil Fuels. 

18 Where necessary, values have been converted 
from Kuwaiti dinars (KD) to U.S. dollars at the 
rate of KD1 = US$2.80 
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AFGHANISTAN + 


Afghanistan's contribution to the world's 
mineral supply continued to be minor 
compared with nations with well-developed 
mineral industries. The country's major 
mineral output was in the area of fuels, 
with production of natural gas rising from 
18 billion cubic feet in 1967 to an esti- 
mated 72 billion cubic feet in 1970. Natu- 
ral gas production from the Khwaja Gogir- 
dak region of Shibarghan province is 
expected to increase to 150 billion cubic 
feet by 1973 in order to meet current and 
future demand for export to the U.S.S.R. 
via pipeline. Current estimates place re- 
serves at the Shibarghan fields at 5.5 tril- 
lion cubic feet. Additional exploration has 
intimated that almost three times this 
quantity may be available in the gas field. 

During the year, work was continued on 
the construction of a fertilizer plant and 
power project at Mazar-e Sharif. (This 
project previously was reported as having 
been completed in 1969.) The project is 
located in a rugged semiarid area about 10 
miles from Mazar and is under the direc- 
tion of the Ministry of Mines and Indus- 
try. Powerplant construction was almost 
completed and urea plant construction 
made substantial progress. In addition, 
gravel roads, a water pumping station, and 


housing facilities have been constructed. 
Initial production of urea was anticipated 
in the spring of 1973, with maximum ca- 
pacity production of 104,000 metric tons 
per annum expected by the summer of 
1976. Production cost was estimated at $70 
per ton, which is higher than the cost of 
imported urea landed in Kabul. The high 
production cost may be offset by a higher 
nitrogen content in the domestically pro- 
duced material which is expected to be 
purer than presently imported urea. 

The country's coal production has shown 
some variation during the past several 
years, rising slowly from 118,000 tons in 
1964 to a peak in 1967 of 152,000 tons. 
Thereafter, production declined slightly and 
then rose to an estimated 140,000 tons in 
1970. Production can be expected to rise 
slowly to meet industrial and other domes- 
tic demand. Coal is currently mined from 
the Karkar, Ishpushta, and  Darri-i-Suf 
mines. Under the country's current 5-year 
plan (March 1967 to March 1972), the 
Darri-i-Suf mine is expected to become the 
major source of coal because of anticipated 
coal depletion in the Karkar and Ish- 
pushta mines. Coal reserves at Darri-i-Suf 


1 Prepared by Benjamin Petkof, payee scien- 
tist, Division of Nonmetallic Minerals. 
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are rated at 60 million tons. Factors such 
as its remote location and poor transporta- 
tion facilities may slow the development of 
the Darri-i-Suf coal mine. 

Preliminary examinations of known evap- 
orite deposits at locations such as Ha- 
mun-i-Puzak (31930'N;61?48'E), Namaksar 
Herat (34905'/N;60?46'E) , Namaksar Ankhui 
(86937/N;65?904'E), Namaksar Tashkurghan 
(36°57’N ;67°27’E), have been made. Chemi- 
cal analysis of surface samples from these 
locations indicate the presence of potassium, 
magnesium, and sodium chloride salts and 
sulfates in significant amounts. A proposal 
has been made to initially evaluate these 
deposits on the basis of a chemical analysis 
that assumes the presence of several com- 
mon salts and sulfates. A theoretical produc- 
tion base in terms of annual product tons, 
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preliminary plant construction cost esti- 
mates in Afghanistan, potential production 
costs, and cost of moving finished products 
to local markets or seaports in surrounding 
countries would be developed. If any of the 
sites involved appear capable of supporting 
a commercial operation, then drilling to 
delineate the deposit and a feasibility 
study may be started. 


The remaining mineral production con- 
sists of salt and lapis lazuli. Other known 
mineral deposits consist of iron, copper, 
beryllium, and mica. However, the heavy 
cost of development and transportation 
hinders their development. 

This country’s current Mining and Pe- 
troleum Code is being revised to attract 
foreign investment. 


Table 1.—Other Far Eastern and South Asian Areas: Production of mineral 
commodities 


Area, i commodity, and unit of measure 1968 1969 1970 » 
AFGHANISTAN ? 
Cement, hydraulic. ............................ thousand metric Ine: á 92 105 e 110 
Coal, bituminous- -eooo aaaea Sate r 125 136 e 140 
Gas, ‘natural marketed production 2h33 million cubic feet. - 59,364 71, 658 e 72, 000 
Gem stones, lapis lazuli................................- metric tons 10 10 e 10 
Salt, all types thousand metric tons r 38 37 e 40 
BRUNEI ? 
Gas, natural: 
Gross production million cubic feet.. 118,555 128,266 126,654 
Marketable DEMO MEET CER EORR HEP ee do.... 8,662 7,655 7,965 
Natural gas liquids 
Con Biante JS ĩͤ 8 thousand 42-gallon barrels.. 10 15 16 
Natural gasolinnn aaa „„ do 585 489 465 
Liquefied petroleum gass s do- 196 210 207 
Petroleum: 
rE lS l- POA EEE EEA AE E AOE EAE D 8 do.... 1 44,6538 45,624 50,233 
Refinery products: 
n,, ß ß n do 107 108 93 
Distillate fuel oillllèss do.... 150 184 218 
Residual fuel oil... ................ 22 222-22... -...- do 5 r 5 2 
)Üùͤ ²uVUklu...ĩ?tV⅛ 0 !.. SEITE do 19 7 15 
Refinery fuel and lossens lic (4) (4) 45 
I ⁰˙i¹ ͥ w WW W do 4281 r 4 304 37 
Stone, gravel and cobblestone..........................- cubic meters. . NA NA 340, 657 
CAMBODIA ! 
, x . ail OU metric tons.. 60, 000 59, 000 39, 000 
Gold mine outpuvttkek?k»?t»ssssss LL Ll LLL Lll 2l -.- troy ounces... 4,000 4,000 4,000 
Petroleum refinery products 
elles thousand 42-gallon barrels. . e 292 206 
Jet fuel. ol es i eae a Lu Lr albi red do- DE 110 183 
Eórosinë 3.2.08 ⁵ꝛ«U3U.ʃ6ꝛoͥ xy Oe a a eee do E 183 146 
Distillate fuel oil. ......... eee 02262 = 1,059 808 
Residual fuel oil... ........ 222... 2. 2222222222 LLL Lll ll lll. 0. sac E 57 865 
%% RENNES ð d y NE do Ls 511 365 
Refinery fuel and lossee nns do m 219 197 
17. ͥ ue e ͥͥͥͤ er K LTAL do- 8,081 2,255 
criado ͤ ͥ: wmyę IMMER metric tons.. 45, 000 45, 000 45,000 


See footnotes at end of table. 
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Table 1.—Other Far Eastern and South Asian Areas: 
commodities—Continued 


Production of mineral 


Area,! commodity, and unit of measure 1968 1969 
CEYLON 
Cement, hydraulic thousand metric tons 222 283 
Coke; gaSnouse 2.6 oe oe es oe kee es be eee eee ee metric tons.. » 10,500 10,584 
Clays: 
Jö§ö§ͤ?oi]%üe¾̃⁰ n;: mm ꝛ mm 7ðA “: LL LL EA E 8 NA NA 
|) BESSER ͤ;ꝛms mr 8 do- 2,867 8,084 
Other: i. a ee ae uae SL E ct ea et do... 541,005 5 71, 543 
Feldspar, crude and ground do- 586 604 
Gem stones, precious and semiprecious, except diamond 5 
thousand carats.. 196 225 
Graphite, all grades .. metric tons.. 10,802 11,418 
Mica BOISD 42 ick scence 0 yd y ʒ Ls d do.... -— 22 
Petroleum refinery products: 
Gasoline and naphtha.... .............. thousand 42-gallon barrels.. dE 885 
ö; 0 kr t d t RA a ee do ER r 476 
Distillate fuel oil. ........... 2.22.2 22.2 „„ do- E 878 
Residual fuel oil... ......... 2-2 2 2222222 2 LL Lll LLL... l-- do- = 1,381 
Other EDAD ERED Ny ee eo Or CN do- ae 332 
Refinery fuel and losses do.... E 390 
TOGA incisal ˙Uũ.d. ðö I ELM do.... eT r 8,837 
Rare earth, monazite concentrate, gross weight... ........... metric tons 42 5 
Sand and gravel, glass BONG o nc. cotone ac 8 do.... 3,058 3,417 
Stone: 
Dee lh 8 do- 7,898 5,700 
FEimsto nne mas thousand metrie tons 5 210 5 875 
Quartz. massive. _.-.----------------------------- metric tons 1,659 1,565 
SSS a6 i i eee oe LE a do.... *98,396 r113, 703 
Titanium: 
Ilmenite concentrate, gross weight. do.... * 74,609 r 82,855 
Rutile concentrate, gross wenn seer need do 1,152 r 2, 755 
Zirconium concentrates, zircon, gross weight_____.._._..._.....--- do 68 
HONG KONG 2 
Cement, hydraulic thousand metric tons r 975 r 378 
CC ste ]oꝛ˙ eee yy ue ed metrie tons 5, 664 r 4,411 
FF o²”i.. ² ³ſſ ͥ⁰⁰ cA ⁰ oes Ri E do- 1,607 1,940 
Graphite; all gradé et a LK DeL do.... r 506 199 
Iron ore and concentrate do.... 161,594 165,946 
/ ³⁰˙AſAſſſſſſdſ/ſ/Vddd 88 O..-- ,698 ,91 
LAOS ? 
%%õĩ³ͤͤ5r9sö¹Vr nm A les ee metric tons 3,200 2,400 
Tin mine production „ long tons 500 621 
MONGOLIA ? 
Cement, hydraulic metric tons.. 75,000 120,000 
JGüööĩõĩõö́—U yd y DAN aaa EE thousand metric tons. . 1,250 r 1,450 
Fluorspar, all grades oo metric tons. 70,000 * 78,000 
GYPSUM e. %Üͤ³oðſſſ ·⁰¹üͤ toe v E E i rer ae aes do.... 25,000 25,000 
Lime, quicklime and hydrated €... 2: e eee che sell eeccee do 40,000 40, 000 
Petroleum: 
ö’ ͤ=KA ˙mq! ̃ĩ ee thousand 42-gallon barrels. . 90 90 
Refinery products: 
Ir ͥ et c ⁰ .. E EA EI do 165 165 
Distillate fuel oil e... -------------------------------- do.... 55 55 
lr ³·iſ en ee 88 do- 220 220 
Totalt T. s elf ⁰o- m x BE E do 440 440 
J .].ĩ — "(—X — ————ÁÀ—— 8 metric tons 8,000 8,000 
SINGAPORE ? 
Cement, hydraulic thousand metric tons 567 623 
Petroleum refinery products: 
ff ͥ ³¹ i thousand 42-gallon barrels. . 8,465 8,554 
F eal ene ðLK ð y do.... 19,885 111,387 
FEI ᷑T: v 8 0...- r 363 r 8,837 
Distillate fuel oil... 2222222222222 ccc eee do. 111,621 111, 675 
Residual fuel oil do 730,541 r 8,374 
( ³·2?5?ã5ĩ05 Duties ee y ey Ue do 257 355 
fk; ĩð2³A.ſ ͤ0ͤ⁰ yt a or do 711 680 
%%%%!!!W:; r y Ua e EE 9 189 20,004 
Refinery fuel and losses do 11,096 r 2,457 
TOUR soso es es Se ]³ðĩ do.... 768,128 : 67,323 
Stone, gran ite thousand cubic meters. . NA NA 


See footnotes at end of table. 


1970 » 


170,256 


1,169 
629 
120,000 
80,000 
25,000 
40,000 


90 
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Table 1.—Other Far Eastern and South Asian Areas: Production of mineral 
commodities— Continued 


Area,! commodity, and unit of measure 1968 1969 1970 » 
VIETNAM, NORTH ? 
Cement e... ac RR EREMO UNE RUF BRE DE EE thousand metric tons 500 500 500 
Coal, anthracite t ce) ce ogucs eek ea sp E do.... 8,000 8,000 8,000 
Fertilizer materials, crude, phosphatic: 
Apatite MTM do.... 1,000 1,200 1,000 
Phosphate rock €... us euros ee ues R ane sadqusecas do- 50 50 50 
S ³·¹ÜÜ—wmw¹ꝛ1.A 7ĩ⅛ 5m ͥꝙm a dy ĩð ß 8 do- 150 150 150 
VIETNAM, SOUTH 
Cement, hydraulic_.........-.-..----------------------------- do.... 145 247 286 
Clays: 
1 Es) | a aee i a dE id metric tons 700 e 1,000 e 1,000 
COR cr hat RR é m ae OE do.... 127,575 NA NA 
197172 17-0 ELE do.... 504,700 NA NA 
Salt. marie... ðVI y ⁰⁰⁰ . E E do.... 158,280 118,319 » 120,000 
Sand and gravel: 
Silica and ,,,. esis WU dun thousand metric tons. . 96 NA NA 
Other sand and gravel__._...._-----.-----__-------------- do.... NA NA 8,002 
Stone: 
Basalt, rhyolite_...............-.-.--...------------ metric tons.. 15,225 NA NA 
Granite and DOPDhVIV-. e mca eee RI ur thousand metric tons NA NA 12,888 
r ² dd do NA NA 286 
Sr ⁰⁰⁰y i m E i e Ed do- 372 NA NA 
Chiat io oe Soc iy] ³ð2—ꝗA y eo aad do.... 144 NA NA 


e Estimate. P Preliminary. r Revised. NA Not available. 

! In addition to the countries listed individually in this table, Nepal covered textually in this chapter pre- 
sumably produces a variety of crude construction materials, such as clays, stone, and sand and gravel and may 
have initiated production of cement in 1969, but no production data are available and information is inade- 
quate to make reliable estimates of output levels. 

? In addition to the commodities listed, a variety of crude construction materials, such as clays, stone, and 
sand and gravel presumably were produced, but production statistics are not available and general information 
is inadequate to make reliable estimates of output levels. 

3 Gross production not reported, but presumably exceeds marketed production by only a small quantity, 
because the quantity vented, flared, and reinjected is apparently small. 

Available sources do not indicate any fuel and losses, presumably total is deficient by this quantity. 

$ For cement production only. 

5 Exports. 

7 Total of listed figures only, no allowance is made for other products (if any) nor for refinery fuel and losses. 

$ In addition to the commodities | listed, chromite, iron ore, lead-zinc ores and tin ore were mined in the past 
and the country produced pig iron, crude Steel, and smelter zinc from its industrial facilities, but the status of 
these industries under prevailin ling war conditions i is not sufficiently clear to prepare reliable estimates of output. 

? As reported, use unspecifie 


Table 2.—Afghanistan: Imports of petroleum refinery products 


(Thousand 42-gallon barrels) 
Commodity 1968 1969 e 1970 
Gasoline: 
rr ET eee ELE 28 128 TO 
%%%%%%%%%ͤfſßſfſypꝓyyǴ%M f y MELDE Ad ne 51 710 
% ⁰⁰mm 7ð eee cs ei Ae io a A 89 89 78 
PC Ä˙³ẽ ͤydſdſſſ00 ↄ A0 ͤ ceux ee eae he ie oe ĩͤ Dn LEE E 27 113 173 
Distillate dei .... ðV as 50 63 
Residual file! Olle -...ciccoscue meo sce Eti Sh ð2 ueu E 8 183 
Lubricanis... ß ß Oo dul ee Seed Gui eim causis ES 10 1 2 
GE aa ie unto m 8 21 52 37 
C4; ͥͥͥ ³¹ ¹¹⁵ůÜUi . ĩ ˙¹:m 8 229 376 1,905 


e Estimate. 
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BRUNEI ? 


Mineral production in Brunei contributed 
about $7.3 million dollars more to the na- 
tion's earnings in 1970 than in 1969, repre- 
senting a growth rate of some 8 percent. 
As usual, greater output of crude petro- 
leum accounted for practically the entire 
increase. Production values of individual 
commodities in 1969 and 1970 in thousand 
dollars, follows: 


Commodity 1969 1970 
Crude petroleum (less re- 
finery input 83,004 90,229 
Refined petroleum products. . 1,009 1,098 


Natural gas sales 150 158 


Natural gas liquids 1,037 1,024 

Other commodities 
(estimated jj 1,800 1,775 
Total. 2.2001 87,000 94,284 


No completely new developments oc- 
curred in the mineral sector during 1970, 
but considerable planning activity followed 
the liquefied natural gas agreement of the 
previous year. 

Government Policies and Programs.— 
Brunei's Legislative Council passed addi- 
tional petroleum tax legislation in May 
1969, which was not reported in the 1969 
Minerals Yearbook. The new laws include 
a provision for the posted price of Persian 
Gulf oil to be considered the Brunei price 
for tax purposes, and a requirement for 
quarterly rather than semiannual payment 
of royalties. 


PRODUCTION 


Crude oil remained the only mineral 
commodity of commercial significance in 
Brunei, representing more than 95 percent 
of the total value of all minerals produced 
in 1970. Output rose to 50,233,000 barrels, 
a gain of 10 percent over the 1969 produc- 
tion of 45,624,000 barrels. Production at 
the Seria refinery also increased slightly, as 
did the output and sales of natural gas. 
Statistics on the production of mineral 
fuels in Brunei appear in table 1. 


TRADE 


Complete statistics are not yet available 
on Brunei's external trade in 1969 or 1970, 
but petroleum provided the base for the 
country's favorable trade balance in 1968. 
Shipments of mineral commodities worth 
$89,302,000 constituted 97 percent of the 


$91,932,000 value of all exports. Total im- 
ports amounted to $68,513,000, including 
$10,109,000 of mineral products, leaving a 
trade surplus of $23,419,000. 

A total of 43,505,000 barrels of crude oil 
worth $87,580,000 were sent by pipeline to 
the refinery at Lutong, Sarawak, in 1968. 
(Pipeline shipments of crude oil in 1969 
were up to 46,936,000 barrels). Other min- 
eral commodities which were exported in 
1968 included small amounts of refined pe- 
troleum products, cut stone, brick, and 
iron and steel shapes and scrap; the last 
group consisting entirely of reexported 
materials. The bulk of these commodities 
were shipped to neighboring Sarawak, ex- 
cept for the scrap which went mainly to 
Singapore. 

Imports of mineral products in 1968, as 
in earlier years, were made up largely of 
semimanufactured iron and steel goods 
purchased from various industrial nations. 
Sizable amounts of refined petroleum prod- 
ucts, obtained chiefly from Singapore, and 
cement from several sources also were im- 
ported. 


COMMODITY REVIEW 


Natural Gas.—Plans for construction of 
the facilities required to ship liquefied nat- 
ural gas to Japan moved ahead during 
1970. The series of liquefaction plants—to 
be located at Lumut, about 10 miles east 
of Seria—will cost from $100 to $150 mil- 
lion and will constitute the largest lique- 
fied natural gas facility in the world. Early 
in 1970 the contract for design and con- 
struction of the complex was awarded to a 
joint venture of Japan Gasoline Company 
(Tokyo) and Procon, Inc. (Des Plaines, Il- 
linois) . Financial assistance in the form of 
a loan and loan guarantee was authorized 
by the U.S. Export-Import Bank. The com- 
plex will include four liquefaction plants, 
storage capacity, and two pipelines to 
transport the gas to tankers waiting 
offshore. In addition to the facilities in 
Brunei, the entire project will require six 
specially designed tank ships and the re- 
gasification plants and distribution system 
in Japan, for a total investment cost esti- 
mated at about $200 million. Production is 
still scheduled to start late in 1972. 


2 Prepared by David G. Willard, economist, Di- 
vision of Nonmetallic Minerals. 
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Petroleum.—Exploratory drilling in the 
Tutong District concesion by Sun Oil 
Company and its partners was suspended 
late in 1969 following completion of a sec- 
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ond unsuccessful test well. However, the 
group stated that it is retaining its conces- 
sion and that wildcat drilling may be re- 
sumed after further studies are made. 


CAMBODIA * 


As a result of the internal situation in 
Cambodia in 1970, the country’s small 
mineral industry experienced a rocky year. 
Industrial production and economic devel- 
opment suffered a severe setback because 
of political insecurity, war damage, and 
heavy military expenditures which in- 
creased the Cambodian budgetary deficit 
considerably. 

Relatively few mineral commodities are 
produced annually in Cambodia, and 1970 
was no exception. Outputs of many min- 
eral commodities were not officially re- 
ported. Petroleum refinery production and 
cement output were lower than those of 
the previous year, and most likely, that 
also was true of fertilizer materials. Ap- 
parently, Cambodia continued to pro- 
duce small quantities of limestone, phos- 
phate rock, precious and  semiprecious 
stones, and simple construction materials 
in addition to the commodities shown in 
table 1. 

Plans were postponed for mineral indus- 
try projects in the fourth year of the 
country’s second 5-year development plan. 
The plans included the construction of a 
second cement plant, an ammonia (urea) 
plant, and a small steel mill. In addition, 
no work was undertaken on the construc- 
tion of a water supply system and power- 
plant and facilities at the Port of Kom- 
pong Som, formerly Sihanoukville. 


COMMODITY REVIEW 


Nonmetals.—As a result of war damage 
to the state-owned and- managed National 
Cement Company plant at Chakrey Ting 
near Kampot, the plant was inoperative 


during the latter part of the year, and ce- 
ment output was only 39,000 tons in 1970 
compared with 59,000 tons in 1969. 

Plans for the construction of a second 
cement plant with an annual production 
capacity of 200,000 tons and a small steel 
mill (using scrap) to produce wire and 
iron for reinforced concrete were post- 
poned because of financial difficulties and 
the general unstable situation. 

Planned construction of a 35,000-ton- 
per-year ammonia plant at Kompong Som 
was postponed near yearend. The plant 
was to be constructed by Azote et Produits 
Chimiques with financial assistance 
through a new French loan extended to 
Cambodia in February. 


Mineral Fuels.—Production at the Cam- 
bodian-controlled Société Khumére de Raf- 
finage oil refinery was interrupted by the 
war in 1970; however, the refinery resumed 
normal operations by November. The re- 
finery produced gasoline, kerosine, diesel 
oil, fuel oil, and lubricants, but production 
data were not reported. Transport of pe- 
troleum products by road to Phnom Penh, 
the capital, was disrupted in April and 
May, but a railway line laid between Kom- 
pong Som and the capital at yearend 1969, 
provided a transportation link from the oil 
refinery. 


A French company, ELF-ERAP (ELF 
Cambodge, a subsidiary of Enterprise de 
Recherches et d' Activities — Pétroliéres, 
(ERAP) explored offshore along the Cam- 
bodian coast for oil deposits. The first 
stage of the survey was completed in 
April; the second stage had not started at 
yearend. 


CEYLON * 


The mineral industry of Ceylon pro- 
vided a significant contribution to the 
economy of the country with major pro- 
duction of mineral commodities such as il- 
menite and rutile concentrates, salt, clays, 
and graphite. Data on the value of min- 
eral production and the country's gross na- 
tional product are unavailable and no 


comparisons can be made. Significant 
quantities of ilmenite, graphite, gem 
stones, and refined petroleum products 
were ex ported. 


3 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 

* Prepared by Benjamin Petkof, physical scien- 
tist, Division of Nonmetallic Minerals. 
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Ceylon is probably best known for its 
good quality graphite which is in demand 
by industry. Graphite production declined 
14 percent from that of 1969 to slightly 
under 10,000 tons in 1970. Exports were 
shipped primarily to Japan, the United 
States, and the United Kingdom for var- 
ious industrial uses. Reserves of graphite 
have not been quantified on the island, but 
the deposits consist of graphite veins cut- 
ting igneous and metamorphic rocks across 
a large area in the southwestern part of 
the island. These veins vary in size from 
under | inch to several feet and are from 
a few feet to several hundred feet in 
length. The deposits are considered a large 
potential world supply of natural amor- 
phous and crystalline lump graphite. 


Cement production has increased steadily 
from 75,000 tons in 1964 to 326,000 tons in 
1970 under the control of the State Ce- 
ment Corporation. The corporation opened 
a new cement plant at Puttalam which has 
an initial production capacity of 220,000 
tons per year. When fully completed the 
plant’s capacity will be double the plant's 
initial production capacity. Ceylon has two 
other cement plants at Kankesanturi in the 
northern peninsula and Galle in the 
southern province. These plants have pro- 
duction capacities of 275,000 and 100,000 
tons per annum, respectively. All cement 
plants have modern equipment and up-to- 
date cement production technology. The 
plants consume domestic raw materials for 
the bulk of their requirements. 


The Ministry of Industries has recom- 
mended  nationalization of all mineral 
rights in Ceylon and government control 
of the graphite industry. Cabinet approval 
is sought for the establishment of a State 
Graphite Corporation with an initial capi- 
tal of $410,000. This has been recom- 
mended as an effort to recapture Ceylon's 
share of the world graphite market and 
the consequent foreign exchange earnings. 


The production of ilmenite and tita- 
nium concentrates has become increasingly 
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important to the country's minerals indus- 
try and has for several years surpassed the 
production of graphite. Producers are lo- 
cated primarily in the Pulmoddai area on 
the east coast of the island. Other produc- 
tion facilities have been established on the 
west coast at Beruwala. Production is ex- 
ported almost entirely to Japan. 

A proposal has been made that the Gov- 
ernment establish a Gem Corporation 
primarily for the purpose of stopping ille- 
gal trade rather than to promote produc- 
tion. Legislation for this purpose has been 
prepared. Recorded production of gem 
stones has been increasing for the past few 
years. Exports in 1969 were to West Ger- 
many, Hong Kong, and Japan. All these 
countries have a domestic cutting and pol- 
ishing industry specializing in the prepara- 
tion of precious and semiprecious gem 
stones. 

Other minerals produced in Ceylon are 
feldspar, mica, monazite, clays, stone, sand 
and gravel, and zircon concentrates. 

Ceylon has no producing oil or gas wells 
but does import crude oil for processing 
into various refined petroleum products. In 
1970 Ceylon imported crude oil valued at 
$22.4 million and converted this material 
to gasoline, naphtha, kerosine, gas oil, die- 
sel fuel, heavy fuel oil, asphalt, refinery 
fuel, and unfinished oils. 

The island's mineral industry provides 
only a small portion of its total interna- 
tional trade. The following tabulation de- 
tails the relationship between mineral and 
total trade.: 


Value 
(million dollars) 
Mineral 
commod- Total 
ities trade 
(including 
fuels) 
Exports and reexports: 
1968. ohne 2.13 342 
1969... on ee ee 2.24 322 
Imports 
1968 octets dern 12.1 365 
1969-25. 2: mwmd ei 54.1 427 


MINERALS YEARBOOK, 1970 


Table 3.—Ceylon: Exports and reexports of mineral commodities 
Commodity 1968 1969 Principal destinations, 1969 
METALS 
Ilmenite-.. ee oe ee ad metric tons__ * 73,917 84,700 Japan 83,112. 
NONMETALS 
Graphite, natural_.___._____-_----_------- do.... "10,802 11,419 Japan 4,071; United States 3,135; 
United Kingdom 1,970. 
Mica, all form do 133 396 Libya 300; Thailand 91; Japan 5. 
Precious and semiprecious stones (except diamond) 
carats.. 196,039 !217,040 West Germany 88,319; Hong Kong 
60,272; Japan 34,781. 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum and refinery products: 
Gasoline 42-gallon barrels. . 501 193 NA. 
Kerosie.. nce ete . ok ede do.... 683 3,052 NA. 
Distillate fuel oil.......-..-.--.-__- do.... 1,653 1,351 NA. 
r do 147 104 NA. 
r Revised. NA Not available. 


! Includes an unspecified quantity valued at $22,889. 


Table 4.—Ceylon: 


Imports of mineral commodities 


(Metric tons and U.S. dollars unless otherwise specified) 


Quantity Value 
Commodity — — — — — 
1968 1969 1968 1969 
METALS 
Aluminum: 
Oxide and hydrox idee -— ! 11 ET $6,355 
Metal including alloys, all form 2,951 (2) $1,787,474 2,520,485 
Arsenic trioxides, pentoxides, and acids TN (2) ie 153 
Chromium oxides and trioxides....................- EN EN 8,271 
Cobalt oxides and hydroxidee s Et (3) a 1,396 
Copper including alloys, all form 841 (2) 987,924 1,176,146 
Iron and steel: 
Ore and concentrate - 193 ENS 18,255 
Pig iron, ferroalloys and similar materials 2,049 521 141,062 54,136 
Steel, primary form 37, 606 127,082 2,921,152 2,011,603 
Semimanufactures: 
Bars, rods, angles, shapes and sections 17,355 28,605 2,137,798 2,197,347 
Universals, plates and sheets 18,725 127,385 2,883,307 5,270,808 
Hoops and Sri ee 2,797 2,947 447,118 1,184,174 
Rails and accessories. 1,941 129 208, 641 41,422 
Wire eode ¼¼½ Leute 7,551 3,303 1,154,828 816,572 
Tubes, pipes and fitting 6,810 (2) 1,555,461 1,377,171 
o Castings and forgings, rough. gg a (2) M 9,494 
ad: 
67Üͤ 0 0 ²¼mgm 8 11 7 3,387 2,817 
Metal including alloys, all form 508 401 201,451 153,240 
Manganese oxides. ...... 2.22222 c cc LLL LLL cll. 511 698 93, 232 131,961 
, s beide ae 76-pound flasks. . 21 16 11, 738 6,813 
Molybdenum- ..................-.- eee M (1) - 2,948 
Nickel including alloys, all form 16 (2) 5,963 57,566 
Rare earth: 
G öĩ?1‚¾q dd mue I iE kilograms. - is 436 PI 921 
Metals including alloys, all forms do.... n" 2,947 zx 4,621 
Silver including alloys, all form troy ounces. . 52,267 (2) 2,948 152,615 
Tin including alloys, all form. long tons 1 8,430 ! 220 703,843 143,018 
Titanium oxide s 203 196 99,748 86,631 
gue including alloys, all forms as 6 - 71,836 
inc: 
DIDIT ——À— ————— "PVP 256 306 72,671 92,659 
on Metal including alloys, all forme r 2,170 1,950 344,737 823,002 
ers: 
Ores and concentrates of base metals n. es " 93 x 18,243 
Oxides, hydroxides, and peroxides of metals n.e.s. 358 10,463 34,955 
Metal including alloys, all forms n.e.s. s 116 ! 11 41,050 31,880 
NONMETALS 
Abrasives, natural n.e.s.: 
mice, emery, natural corundum, ete 32 22 10,363 10,055 
Grinding and polishing wheels and stones 61 96 73,262 135,161 
Asbes tos LLL LL LLL 2222222222 844 6,843 198,196 1,554,329 
)J))hüCC ⁵ ⁵ Ä0Lu: 8 zo m 1,106 
Boron materials: 
Crude natural borate s 11 278 1,714 33,734 
Oxide and acid______________________________. 12 26 2,574 5,756 
FFH ˙ osculis ie 183,060 130,518 2,787,560 2,903,872 
)))) ˙˙0˙00 v y x 1 1,210 11,0 45, 527 


See footnotes at end of table. 
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Table 4.—Ceylon: Imports of mineral commodities—Continued 


(Metric tons and U.S. dollars unless otherwise specified) 
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du ———— e ——Ást — — — . — JJ '"———————————————————————————— 


Quantity Value 
Commodity 
1968 1969 1968 1969 
6 bre 
s and products (including refractory bric 
eve ae eS... 1 )))) 88 2,204 1,850 $132,650 $110,550 
Products ----------------------------------- 1,317 1 827 187 ,472 334,593 
Diatomite and other infusorial eartgs s 10 60 2, 803 16,916 
Fertilizer materials: 
Crude: 
Nitrogenou ss „„“ 8 544 E 81,131 
, ß 1,466 25 78, 553 1,044 
G desto osi lucent 916 878 84,000 28,288 
Manufactured: 
Nitrogenous. - --------------------------- 165,117 128,763 9,098,048 6,884,982 
Phosphatic: 
1 slag (basic) 10 a 504 - 
Other =... c22ves che da K ĩðͤ 8 25,747 39 ,499 713,235 1,464,981 
Potasué ³·¹- / ee LE LEE ed 56, ,241 46,016 2,824,420 2,410,671 
Other including msec... 85,478 3,950 5,153,663 255,424 
Ammonhla:..-2---2m cw mE ex ge ewm 69 za 31,567 HE 
Gypsum and plasternnZ·• ßũss 1,029 9,658 193,296 66,992 
Ei ee eet "TTC EMI IUE 617 1,078 24,187 40,868 
Magnesite < 35502050520 uer eres EM oso aes ees ee 34 MS 2,030 
Mica; ale ce eee See ce se Heese see 2 1 29 2,076 14,898 
Pigments, mineral including processed iron oxides. . . . 213 408 100,388 95,824 
Salt and brines......__----_--------__--_-_------- 3,315 187 34,767 8,918 
Sodium and potassium compounds n. ess 2, 402 2,794 177 472 233 „659 
Stone, sand and gravel: 
Dimension stone- ---------------------------- 224 15 18,090 2,645 
Dolomite, chiefly refractory grade 88 23 8 1,266 
Gravel and crushed rocka 46 468 2,254 24, ' 568 
Limestone (except dimension).................- 104 Eat 3,962 
Quartz and quartzite_______----.--------------- is 8 E 319 
Sand excluding metal bearing (3) 41 312 2,770 
Sulfur 
Elemental, err 2h ccewetwetnct dues 460 976 62 ,608 180 ,973 
SM... ete oe eee 540 682 73 ,654 114,140 
Tale, steatite, soapstone, and pyrophyllite 1,161 1,346 70, 216 83,177 
Other nonmetals: 
ĩ ³˙·ͥ⁰¹w.w R eee ewe 1 852 878 40,159 
Slag and ash including kelp. ................... B. 32 ae 1,449 
9 and hydroxides of magnesium, strontium, 
77 T 8 98 27 20,811 61,143 
Building materials of asphalt, asbestos and fiber, 
cement and unfinished metals n. e. s 29 360 49,276 88, 468 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ...................- 1,161 1,346 204,749 1,189,630 
Carbon black and gas carbon__________._.--------- 1,040 1,130 294,754 305,114 
Coal and coke including briquets________.________-- 38,123 21,632 663,751 650, 052 
Gas, hydrocarbon. nnn 14 4 2, 426 1,183 
Hydrogen, helium and rare gases 30 5 38,773 20,391 
Petroleum: 
Crude and partly refined - 42-gallon barrels. . 264,886 166 $611,221 $6,695 
Refinery products: 
Gasoline (including natural) do... 2,035,617 705,79 5,653,126 1,869,476 
Kerosine and jet fuel do.... 2,051,209 1,451,561 7,955,767 5,210,510 
Distillate fuel oil. ------------------ do.... 6,022,977 2,920,873 15,077,934 6,280,461 
Residual fuel oll do- 243,980 5,387,797 12,780 959,410 
Fps; 8 do- 87,169 113,735 2,698,624 2,222,451 
Mineral jelly and wax..............- do- 605 454 161,171 162,360 
Others n. e. s do 658 44, 326 185 , 669 706, 314 
Mineral tar and other coal-, petroleum-, or gas-derived 
crude ehemicals do.... 860 1 113 64 ,876 88 ,678 
r Revised. 


! Source indicates that an additional unspecified quantity was imported, for which only value was reported; 
this additional value is included in the appropriate value column. 
? No tonnage agure reported but an unspecified quantity, valued as indicated, was imported. 


3 Less than }4 unit. 
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HONG 


Hong Kong is an industrial-commercial 
area with an economy based on foreign 
trade rather than on internal resources. A 
significant portion of this trade annually 
includes various mineral commodities im- 
ported for both local industry and reex- 
port. Total value of Hong Kong's trade in 
1970 was not available at the time of this 
publication; however, for the first 9 
months of the year compared with the 
same period in 1969, imports, exports, and 
reexports were reported to be higher by 
21,22, and 9 percent, respectively.6 In 1969 
mineral commodities accounted for 10 per- 
cent of the total value ($4.6 billion) of 
Hong Kong's trade. 

The extractive and processing sectors of 
Hong Kong's mineral industry contribute 
little to the colony's economy. In 1970 hy- 
draulic cement and iron ore and concen- 
trate were the major mineral commodities 
produced. The quantity of cement pro- 
duced (528,000 metric tons) in 1970 was 


Table 5.—Hong Kong: 
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KONG 


40 percent more than in 1969. The quan- 
tity of iron ore and concentrate produced 
also increased, but by only 3 percent. 
Smaller quantities of clays (kaolin), feld- 
spar, and quartz were mined in 1970 than 
in 1969 for domestic needs and/or for ex- 
port. 

Mineral production on Hong Kong is 
available in table 1 

Production of steel bars by Hong Kong's 
small steel rolling mills in 1969 was re- 
ported to be 57 percent of installed capac- 
ity compared with only 40 percent of in- 
stalled capacity in 1968. The increased 
domestic demand in early 1970 coupled 
with reduced competition from low-cost 
imports was expected to allow the industry 
to raise installed capacity to 75 percent by 
yearend. 


5 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minera 

6 Far Eastern Economic Review. Hong Kong. 
1971 Yearbook. December 1970, p. 151. 


Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite a concentrate 
Oxide and hydr oxide 
Metal including alloys, all form 


Arsenic: 

Natural sulfi des 
Trioxides, pentoxides, and acids 

Chromium oxide and hydroxide. ............... 

Cobalt oxide and hydroxide... ................ 

Copper including alloys, all form 


Gold unworked or partly worked 
thousand troy ounces. . 
Iron and steel: 


Ore and concentrate thousand tons 
Metal scra zzz do- 
Steel, primary form do 
Semimanufactures: 


Bars, rods, angles, shapes, e 
9 


Magnesium including alloys, all form 
Manganese oxide 


Mercur 76-pound flasks 
Nickel including alloys, all forme 
Platinum group including alloys, all forms 
thousand troy ounces. . 
Silver including alloys... ss do.... 
Tin including alloys, all forms long tons 


Titanium oxide d.. 


See footnote at end of table. 


1968 1969 Principal destinations, 1969 
268 454 Mainly to Taiwan. 
39 6 Mainly to Ceylon. 
r 8,252 9,798 Singapore 1 450; Republic of 
Korea 1 216; Japan 1,165. 
2 8 
44 17 Mainly to Taiwan. 
18 7 Taiwan 3; Singapore 2; Indonesia 1. 
2 3 Mainly to Thailand. 
r 9,207 8,703 Japan 6,099; West Germany 1,148; 
Taiwan 226. 
711 728 All to Macau. 
r 153 166 All to Japan. 
r 117 134 Japan 68; mainland China 28; 
United’ Kingdom 27. 
ee 2 All to Thailand. 
84 76 Thailand 25; Indonesia 17; 
Cambodia 13. 
6 5 Indonesia 2; Thailand 1. , 
2 2 Mainly to Indonesia. 
r 663 644 Taiwan 527; Republic of South 


Africa 55; West Germany 27. 
6 1 All to Australia. 


6 385 Cambodia 306; Taiwan 67; 
Indonesia 12. 
Xos 5 All to West Malaysia. 
6 4 Cambodia 2; mainland China 1. 
3 1 Mainly to West Germany. 
1,849 764 Mainly to United Kingdom. 
95 145 United Kingdom 49; Singapore 
36; Denmark 33. 
340 253 West Malaysia 94; Taiwan 75; 


Singapore 69. 
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Table 5.—Hong Kong: Exports and reexports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS—Continued 
Zinc: 


Other: 
Oxides, hydroxides, and peroxides of metal, 
N.@.8__...._-- III! ce eI POY 


Metals including alloys, all forms: 

Metalloids 

Base metals including alloys, all forms, 

IJ7J77ÜÜö§ö[̃ ³ Am mn CE 
NONMETALS 

Abrasives, natural n. e. 


Gert; ² ⅛˙¹i¹i ü ð-ͤu y 


Clays and products (including all refractory brick): 
ien on ees Bae ci uie eee 


Peder. oe eee ee 


Cryolite and chiolite. .. 2 22222 22-2222. 
Diamond, gem not set or strung 
thousand carats.. 


Diatomite and other infusorial eartg s 
Feldspar and fluorsp att 


Fertilizer materials: 


Ar eee ccm RE 


Pigments, mineral including processed iron oxide. 
Salt and bri 
Sodium and potassium compounds n.e.s. ........ 


Stone, sand and gravel: 
Dimension stones 


Limestone (except dimension) 
Quartz and quartzite___..______________-_- 


Sulfur: 
Elemental, all form 
Sulfuric acid 


Other n.e.s.: 
Crude. ß LL One Lits 
Oxides, hydroxides of magnesium, strontium, 
e . 
Building materials of asphalt, asbestos and 
fiber, cement, and unfired nonmetals n. e.s 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black and gas carbon 
Coal and coke including briquets. .............. 
Gas hydrocarbbonn 2L LLL LL LLL ll- 
Petroleum refinery products: 
Gasoline (including natural) 
thousand 42-gallon barrels. . 


Kerosine and jet fuel do- 
Distillate fuel olil“ws¹ñſllllblbh do.... 
Residual fuel oil do.... 
Lubricantà sake do- 
Mineral jelly and waaæa do 
Oth8r.:-.. el le do- 


Mineral tar and other coal-, petroleum-, or gas- de- 
rived crude chemicals 


r Revised. 


1968 


24 
r 1,183 


1969 


1,163 


Principal destinations, 1969 


Taiwan 8; Thailand 8. 
Mainland China 668; Cambodia 
192; Taiwan 169. 


Australia 3; Singapore 2; Republic 
of Korea 1. 


Mainly to Australia. 
All to Indonesia. 


Indonesia 5; Repubhie of Korea 4; 
Thailand 

Indonesia 68; Ghana 7. 

Mainly to Taiwan. 

South Vietnam 16, 403; Cambodia 
14,149; Oceania n.e.s. 11,096. 


Taiwan 5,727; Japan 1,796; 
Philippines 273. 

Indonesia 837; Sabah 166; 
Brunei 138. 

Mainly to Thailand. 


Belgium-Luxembourg 59; Israel 
53; Japan 46. 

India 5; Indonesia 4. 

Thailand 387; Philippines 177; 
South Vietnam 54. 


Sarawak 209; Singapore 94; 
United States 17. 


Sabah 8; Singapore 1. 

United States 272; Thailand 166; 
Cambodia 35. 

Singapore 109; Japan 18; 
Indonesia 18. 

Sabah 233; Macau 44; Brunei 9. 

Japan 46; mainland China 9; 
Taiwan 4. 

Taiwan 295; Indonesia 22. 

Sarawak 164; Indonesia 78. 

Indonesia 268; Australia 116; 
Oceania n.e.s. 14. 


Sabah 567; Thailand 395; 
Singapore 301. 

Brunei 21,369; Sabah 467; 
Singapore 59. 


Thailand 1,429; Taiwan 45; 
Senegal 36 


Mainly to Macau. 

Sabah 7; Tanzania 6. 

Indonesia 935; Cambodia 134; 
Japan 47. 


Taiwan 155; Singapore 8. 


Indonesia 49; Brunei 5. 


Cambodia 67; Taiwan 18. 
Macau 16; Singapore 15. 
Macau 451; South Vietnam 127. 


All to Macau. 
Mainly to Macau. 


Do. 
All to Macau. 
South Vietnam 36; Singapore 35; 
Taiwan 29. 
Philippines 22; Taiwan 14; 
South Vietnam 18. 
Mainly to Taiwan. 


Philippines 3; Taiwan 1. 
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Table 6.—Hong Kong: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Bauxite and concentrate 


Oxide and hydroxide.....................- 
Metal including alloys, all form.. 


Arsenic trioxides, pentoxides, and acids 
Chromium oxide and hydroxide. ............... 


Cobalt oxide and hydroxide.................... 
Copper: 
Copper sulphate 
Metal including alloys, all forms............ 


Gold unworked or partly worked 
thousand troy ounces. . 


Iron and steel: 
Metal: 
TCC / ( dua us thousand tons 
Pig iron, ferroalloys, and similar 
materials do 
Steel, primary form do- 
Semimanufactures: 
Bars, rods, angles, shapes, e, 
8 
Universals, plates and sheets do 
Otheßſs‚,h n cee cd do 


Lead including alloys, all form 


Magnesium including alloys, all form 
Manganese: 
Ore and concentrate 
Oxides. coc ² AA a uet: 


Mercur 76-pound flasks.. 
Nickel including alloys, all form 


Platinum group including alloys, all forms 
thousand troy ounces... 


Rare earth oxidees.Q 
Silver including alloys... thousand troy ounces. . 


Tin including alloys, all forms long tons 


Titanium: 
Ore and concentratk 2-222... 


Metal including alloys, all forms 


Others: 
Ashes and residue containing nonferrous 
EC ³⁵¹'¹w²⁵ y aca Aa ated 
Oxides, hydroxides and peroxides of metals, 
a E- MM MP" 


Metal including alloys, all forms: 
Metalloids..........................- 


Base metals including alloys, all forms, 

DOS. E S EEE A TA 
NONMETALS 

Abrasives, natural, n.e.s_____...-__----___----- 


Grinding and polishing wheels and stones... 


See footnote at end of table. 


1968 


584 
281 
r 18,648 


19 
116,223 


1,359 


r 70 


137 
187 
3,259 
109 
991 

r 8,563 


405 
401 


1969 


531 
256 
19,845 
68 


206 

71 

21 
13,377 
2,372 


52 


365 


484 
471 


Principal sources, 1969 


Mainland China, 477; Japan 45; 
Netherlands 9. 

West Germany 142; Japan 75; 
United Kingdom 27. 

Canada 6, 286; Japan 3, 829; 
Australia 3,352. 

Mainly from mainland China. 

West Germany 67: United 
Kingdom 53; United States 43. 

Belgium 55; United Kingdom 16. 


Mainly from United Kingdom. 
Japan 4, 422; Australia 2,026; 
United Kingdom 1, 669. 


Australia 1,007; United Kingdom 
892; Netherlands 425. 


United Kingdom 23; West 
Germany 16; Australia 4. 


Mainland China 1; Japan 1. 
Mainly from Australia. 


Mainland China 77; Japan 39; 
Taiwan 10. 
Japan 56; United Kingdom 44; 
Australia 16. 
J Rpa oat Taiwan 13; mainland 
hi 
ee 414; United Kingdom 


Japan 2; Canada 2. 


Mainly from Thailand. 

Japan 2,492; Thailand 1,228; 
mainland China 205. 

United Kingdom 292; Spain 50; 
Italy 33. 

United Kingdom 53; United 
States 21; France 20. 


West Germany 25; United 
Kingdom 28; N etherlands 10. 

United States 3; India 1. 

Philippines 196; Japan 42; North 
Korea 32. 

United Kingdom 50; West 
Malaysia 49; mainland China 37. 


All from Australia. 

Australia 1,071; Japan 866; 
United Kingdom 621. 

Mainly from United Kingdom. 


France 489; Australia 141; 
West Germany 126. 

Australia 2,656; Canada 2,207; 
Japan 2,128. 


All from United Kingdom. 


Norway 14; 1 5 Germany 6; 
United States 6 


United Kingdom 8; United 
States 2; West Germany 2. 
Mainly from mainland China. 


United States 208; Japan 199; 
West Germany 28. 

Mainland China 150; United 
Kingdom 124; Japan 94. 
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Table 6.—Hong Kong: 


Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Asbestos Le 


Barite and wither ite 
Boric oxide and acid_______________-__-__.____- 


e thousand tons 
Chalk ci o dan uu ecran E Lc ces 
Clays and products (including all refractory brick): 
rüde NG ; 8 
Fecht 


Cryolite and chiol ite. 
Diamond, gem not set or strung 
thousand carats.. 


Diatomite and other infusorial earths____________ 

Feldspar and fluorspar.......................- 
Fertilizer materials: 
Manufactured: 

Nitrogenous__...-....-_.---.-------- 


Phospha tic 
FH((⁵õÜéůÜo muc esed exo aei coats 


Graphite, naturalll 
Gypsum and plasterse 


Pigments, mineral including processed iron oxides. 


Salt and brines... .......... L2... ccc LLL LLL... 
Sodium and potassium compounds, n. e. 


Stone, sand and gravel: 
Dimension stone. .......................- 


Gravel and crushed rock. ................- 


Limestone (except dimension) 

thousand tons 
Quartz and quartzite- _------------------- 
Sand excluding metal bearing 


Sulfur 


Oxides and hydroxides of magnesium, stron- 
tium, and b 

Bromine, iodine, and fluorine. ............. 

Building materials of asphalt, asbestos and 
fiber, cement, and unfired nonmetals n.e.s_ 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... ...............- 


Carbon black and gas carbon 


See footnote at end of table. 


1968 


6,746 
19,020 
26 

540 


r 215 
r 1,158 


570 
1,080 
9 


12 
5,079 


656 
181 
r 20,272 


1 
r 25,898 


51 
16 


580 


37,393 
13,350 


2,083 
1,537 

r 244 

r 2,835 
87 
1,552 
527 
1,701 


720 


111,762 


2 
1 


13,277 


168 
684 


1969 


272 


31,133 
14, 678 


3,476 
1,324 

310 
1,960 
1,543 
1,819 

478 
2,474 


1,423 


99,898 


3 
1 


11,980 


160 
808 


Principal sources, 1969 


Canada 150; mainland China 120; 
Japan 2. 

Mainly from mainland China. 

Mainly from the United States. 

Mainland China 311; Japan 43; 
Taiwan 15. 

All from Switzerland. 


United States 5,100; mainland 
China 974. 

Japan 8,958; mainland China 
8,428 


All from Denmark. 
FF 203; Israel 


Mainly from the United States. 
Mainly from mainland China. 


Mainland China 331; Indonesia 94. 
Mainly from Japan. 


Mainly from Italy. 

West Germany 4, 723; Belgium- 
Luxembourg 231. 

Japan 553; United Kingdom 60; 
Taiwan 37. 

Mainland China 282; Japan 21; 
Ceylon 12. 

Mexico 11,356; Australia 3,565; 
mainland China 606. 


Mainland China 18,550; Japan 
6,521; North Vietnam 5,281. 

All from mainland China. 

India 18; Nepal 4; West Ger- 
man y 3. 

West Germany 423; United 
Pongoom 113; mainland China 


Mainland China 24,205; Thailand 
2,486; Netherlands 1 999. 

Mainland China 8,998; Japan 
4,002; Taiwan 1,030. 


Italy 1,948; mainland China 
1 314; Taiwan 97. 

Mainland China 1 „073; Japan 
131; Italy 72. 


Mainly from Japan. 

Mainly from mainland China. 

Japan 1,403; New Zealand 62; 
mainland China 43. 


West Germany 752; Poland 357; 
France 290. 

Japan 417; United Kingdom 60. 

Mainland China 2,025; North 
Korea 196; Italy 88. 


Mainland China 1,026; Mozam- 
paue 292; Republic of Korea 
45. 


Taiwan 83,054; Japan 15,812; 
Thailand 967. 


Mainland China 2; Japan 1. 
Mainly from the United States. 


United Kingdom 5,040; Sinagpore 
2,192; mainland ‘China 2,141. 


Trinidad and Tobago 113; United 
Kingdom 24; United States 23. 

Japan 627; United States 136; 
Australia 24. 
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Table 6.—Hong Kong: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS—Continued 
Coal, coke, and peat including briquets.......... 


Gas hydrocarbon. ---------------------------- 
Petroleum refinery products: 


Gasoline (including natural) 
thousand 42-gallon barrels. . 


1968 


15,256 18,429 


1969 Principal sources, 1969 


52,806 Mainland China 42,549; North 
Vietnam 4,885; Japan 3,861. 
Philippines 5, 390; Japan 4, ,619; 


Taiwan 4, 


780 949 a a eh 429; Bahrain 238; 


Iran 19 
Kerosine and jet fuel do 13,555 4,457 Iran 1, 796; ; Singapore 1,693; 
Saudi Arabia 3 
Distillate fuel oil. ..................- do 73, 746 4,319 Philippines 1, 1,128; Singapore 813; 
ran 
Residual fuel oil...................- do 1 12,170 14,356 Singapore 5,013; Saudi Arabia 
4,293; Japan 8 915. 
Lubriean tet... 222222 do r 304 308 United States 135; Netherlands 
Antilles 52; Japan 465. 
Mineral jelly and wa do- 84 90 Singapor. 2 34; Purma 21; main- 
hina 
GM. 8 do- 98 104 ary cor 60; United Kingdom 
Taiwan 5. 
Mineral tar and other coal-, petroleum-, or gas-de- 
rived crude chemicals 87 189 Japan 120; United Kingdom 66. 


r Revised. 
1 Excludes bricks and other clay products valued at 4,364,971 HK$ for 1968 and 6,637,766 HK$ for 1969. 
LAOS 7 


Tin mining remained the only signifi- 
cant mineral industry in Laos during 1970. 
Despite heightened military activity and a 
national budget devoted mainly to defense 
that continued to hold back economic 
growth, the Laotian mineral industry sec- 
tor showed signs of improvement, notably 
in tin production, exports of tjn concen- 
trates, and electricity consumption. The 
country's principal] mineral imports in 1970 
were cement, petroleum products, and iron 
and steel semimanufactures. 

Consumption of petroleum products was 
slightly lower than in 1969, primarily be- 
cause the use of distillate fuel oils for 
power generation declined as a result of 
the substitution of imported electric power 
from Thailand. 

In order to compete with Singapore as 
chief gold entrepót of Southeast Asia, Laos 
further reduced the gold import tax from 
7.5 percent in 1969 to 5.5 percent in 1970. 


COMMODITY REVIEW 


Metals.—The known alluvial gold occur- 
rences in Laos, especially along the Me- 
kong River and its tributaries, have not 
yet been developed. However, Laos trades 
heavily in gold which is imported from 
West European countries and reexported 
to Thailand, South Vietnam, and other 
Asian countries. About 5 to 10 percent of 
the imported gold in 1970 probably re- 
mained in Laos and was used for jewelry 


purposes. 


Production of low-grade tin concentrates, 
which recently has been averaging about 
1,200 tons per year, showed a significant 
increase in tonnage in 1970 although little 
change in metal content. Exports of tin 
concentrates—all to Malaysia—rose sharply, 
specifically from 1,031 tons in 1969 to 1,370 
tons in 1970. As in previous years, the 
French-managed Phon Tiou tin mine and 
the Laotian-run, Nong Sun tin mine, both 
near Thakhek in Southern Laos, accounted 
for all of the tin production. A moderniza- 
tion program for the Nong Sun mine, hith- 
erto much the smaller of the two mines, 
was in the planning stage in 1970. 
Through the purchase of new beneficiation 
equipment, mine owners of Nong Sun ex- 
pect to raise tin output by about 80 per- 
cent. 

Available tin production data are as fol- 
lows, in long tons: 


Tin i 
Year concentrate Tin content 
198889 r 1,155 r 500 
1989 tise et 1,242 621 
1970: 0e 1,397 629 
r Revised. 
Nonmetals.—Salt output in 1970 was 


1,169 tons, a substantial decrease from 
2,400 tons in 1969. Most of the production 
was from brine operations near Vientiane. 


' Prepared. by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 
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MONGOLIA * 


Mongolia's small mineral industry appar- 
ently made substantial progress in 1970, 
with estimated gains of 21 percent for all 
mining and approximately 23 percent for 
the fuels and construction materials indus- 
tries. Apparently the 1970 goal of a 12-per- 
cent increase in electric power generation 
compared with 1969 figures was met. 

Presently, coal production accounts for 
almost two-thirds of Mongolia's mineral 
output by value. During the year, coal 
output increased 21 percent over 1969 fig- 
ures, apparently meeting the indicated 
goal. Most production came from the Sha- 
ryn Gol surface coal mine with an annual 
output of about 1 million tons. Nalaikha, 
the countrys only other important coal 
mine, has in recent years, failed to reach 
its target. 

No official Mongolian trade data are 
published. However, because Mongolian 
trade is chiefly with the U.S.S.R., officially 
recorded Soviet trade statistics are believed 
highly indicative of total Mongolian min- 
eral commodity trade. Soviet imports of 
Mongolian fluorspar were given as 67,500 
tons in 1968 and 75,800 tons in 1969. Small 
quantities of ferrous scrap and unspecified 
ores and concentrates including tungsten 
are also imported. Iron and steel exports 
from the U.S.S.R. to Mongolia were 17,300 
tons in 1968 and 19,000 tons in 1969. Small 
quantities of nonferrous metals, refracto- 
ries, coal and coke also were imported 
from the U.S.S.R. Cement imports, from 


the U.S.S.R., totaling 48,000 tons in 1968 
and 20,000 tons in 1969, were probably re- 
duced to relative unimportance in 1970 by 
the recent expansion at the Darkhan ce- 
ment plant. The principal Soviet trade 
contribution to the Mongolian mineral 
economy continued to be refined petro- 
leum products, which accounted for the 
greater part of Mongolian demand and the 
supply of crude oil to keep the small 
Dzuun Bayan refinery operating at full ca- 
pacity. Together these totaled about 1.9 
million barrels in 1968 and 2.1 million 
barrels in 1969. 


The important construction materials 
sector apparently fulfilled its goals. Specific 
information was unavailable on the expan- 
sion of the cement industry that was ex- 
pected by 1970, however the expansion 
presumably was nearing completion. 


All fluorspar and tungsten output, Mon- 
golia's only mineral export items of conse- 
quence, are shipped to the U.S.S.R. Export 
statistics indicate that fluorspar production 
increased approximately 2 percent above 
that of 1969 to the 80,000-ton level. 


As a result of large-scale geological pros- 
pecting, extensive deposits of phosphate 
rock have been outlined in northern Mon- 
golia near the U.S.S.R. border. A deposit 
of white marble, reportedly of quality 
equal to Italian marble, has also been dis- 
covered in the northern part of the coun- 


try. 


NEPAL ? 


The National Planning Commission of 
Nepal published a draft of the country's 
Fourth Economic Development Plan for 
the period 1970-75 calling for a total ex- 
penditure of about $350 million. About 
one-fifth of the anticipated expenditure 
was allocated to commerce, industry, and 
mining. Implementation of this develop- 
ment plan can cause the production and 
consumption of minerals to pass their cur- 
rent unimportant status and add signifi- 
cantly to the country’s gross national prod- 
uct in the future. 

The Kingdom of Nepal, consisting of an 
area of 54,000 square miles and a 
population of about 10.8 million people, 
remained a very minor mineral producing 


and consuming nation in 1970. Although 
the country has a rich ancient mining his- 
tory, modern mining development has yet 
to commence. The country awaits the ap- 
plication of modern mineral exploration 
methods such as aerial photography and 
surveying, photogrammetry, and seismic 
surveying that can help indicate the loca- 
tion of various mineral commodities. Lack 
of utilization of modern surveying tech- 
niques and the country’s rugged terrain 
have tended to limit the discovery and de- 
velopment of Nepalese mineral deposits. 


8 Donald C. Wininger, physical scientist, Divi- 
sion of Nonmetallic Minerals. 

o Prepared by Benjamin Petkof, physical scien- 
tist, Division of Nonmetallic Minerals. 
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Current information of the country's ge- 
ology indicates that there are three major 
geologic zones. These are: the southern 40 
kilometer strip made up of recent alluvial 
plains of the Churia Range; the mountains 
of the Mahabharat Range, immediately 
north of the Churia Range containing ig- 
neous, sedimentary, and metamorphic rocks 
that have been intruded by pegmatite 
dikes and small granitic intrusive masses; 
and the Great Himalayas and Tibetan Sed- 
imentary Zone that lies farther north con- 
taining carbonates granites and gneisses. 

Various mineral deposits in Nepal have 
been investigated to some degree and some 
information on reserves and grade of re- 
serves is available. Some deposits that are 
presently considered to be economically 
and technically feasible for commercial uti- 
lization are the Chobhar limestone, located 
in the Patan District of the Kathmandu 
Valley, containing 15.3 million tons of 
proved reserves including possible cement- 
grade material; Bhainse (Kitni) limestone, 
located in the Makwanpur District, in the 
Narayani Zone containing 8.2 million tons 
of proved reserves including possible ce- 
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ment-grade limestone; Gadavari Marble, 
available also in the Patan District of the 
Kathmandu Valley, containing 350,000 tons 
of easily minable calcareous marble of var- 
ious colors and 1.2 million tons of dolomi- 
tic marble; Phulchoki iron ore, found in 
the Patan District of the Kathmandu Val- 
ley, with over 2 million tons of proven re- 
serves but without specification of the 
grade; Karra Khola silica sand found in 
the Makwanpur District of the Narayani 
Zone, containing over 3 million tons of in- 
dicated reserves. Other deposits containing 
various minerals such as magnesite, talc, 
ocher, iron pyrite, lead, and zinc have only 
been partially investigated. 

At present there is no production of oil 
or natural gas in Nepal and demand is 
met by imports. However, there is limited 
geological evidence that oil and gas bear- 
ing strata may be present in the country. 


Increasing internal sociologic and eco- 
nomic pressures within Nepal may gener- 
ate demand for native minerals and hasten 
the development of the Nation's mineral 
industry. 


SINGAPORE *° 


The economy of Singapore continued to 
advance during 1970 with the gross domes- 
tic product (GDP) and industrial produc- 
tion increasing about 15 percent and 20 
percent, respectively. The 1970 GDP was 
approximately $1.87 billion (5.6 billion Sin- 
gapore dollars). This rapid economic 
growth has led to changes in legislation 
pertaining to foreign investment. Compa- 
nies investing in excess of $50 million and 
those with more than half local capital 
were given special consideration. For in- 
vestments topping $330 million, the provi- 
sion concerning Singaporan capital is 
waived. Large companies investing in Sin- 
gapore during the year included Philips 
Industries Inc. with an investment of $10 
million, Plessey with $25 million, General 
Electric Co., Siemens, and Rollei Werke. 
Singapore Government policy also favored 
companies that brought in skilled techni- 
clans or established training programs as a 
shortage of skilled workers became evident 
despite the Government’s rather elaborate 
vocational training program. 

The most spectacular growth in mineral 
enterprise occurred in the petroleum sec- 
tor. During the year Singapore became the 


largest petroleum refining center in South- 
east Asia. At yearend 1970, three of the 
four refineries in Singapore were undergo- 
ing expansion and a fifth was being built 
by an American-Singaporan joint venture. 
In 1970 Standard Oil Company (New Jer- 
sey) and Esso Standard Eastern also com- 
pleted a 81,000-barrel-per-day refinery on the 
island of Pulau Ayer Chawan just off the 
Jvrong Estate. Even before the refinery was 
in operation, Esso announced that its 
capacity would be further increased to 
231,000 barrels per day. 

Singapore not only strengthened its posi- 
tion as a shipping, shipbuilding, trading, 
and industrial center during 1970 but also 
as the regional headquarters for petroleum 
and other mineral exploration activities in 
Southeast Asia, particularly in relationship 
to Indonesia. Many additional] petroleum 
and industrial companies, exploration and 
drilling firms, and specialized construction 
companies have established offices on the 
island to utilize the many services Singa- 
pore could provide. 


10 Prepared by A. F. Grube, industry economist, 
Division of Nonmetallic Minerals. 
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PRODUCTION 


The only significant mineral activities in 
Singapore outside of the petroleum area 
was the quarrying of crushed granite and 
the manufacture of cement. Singapore pro- 
duced 1,956,754 cubic yards of crushed 
granite and 725,516 metric tons of cement. 
Due to difficulties at the cement clinker 
grinding plant, cement production in Sin- 
gapore was not sufficient to meet local de- 
mand. Requirements were extremely high 
on account of the construction boom in 
Singapore. Consequently 760,429 metric 
tons of cement had to be imported to 
make up for the shortage. Production of 
refinery products are shown in table 7 for 
the years 1967-70. In 1970 crude oil proc- 
essed at Singapore’s refineries amounted to 
72,281,000 barrels. 


TRADE 


Singapore’s total foreign trade increased 
to $4.1 billion in 1970, up 12 percent as 
compared with 1969. Exports increased 
only marginally while imports rose from 
$2.07 billion to $2.50 billion. Singapore 
Government officials were not overly con- 
cerned about the trade deficit because of 
the inflow of foreign long-term capital as 
well as capital goods and the large sums of 
invisible expenditures by foreign business- 
men and tourist. The above figure do not 
include the trade of Indonesia which may 
account for part of the apparent deficit. 
Entrepót earnings in 1970 dropped by 5 
percent. 


Trade increases in recent years indicate 
that Singapore may well replace Tokyo-Yo- 
kohama of Japan as the world's third larg- 
est port in the near future. In 1969, ships 
discharged 22,569,400 freight tons of cargo 
at Singapore and loaded 15,334,800 freight 
tons. Petroleum in bulk accounted for 
more than three-quarters of the total ton- 
nage. Discharged petroleum amounted to 
17,548,80 and loading of petroleum 
amounted to 11,664,300 freight tons during 
1969. 


As a result of the increased volume of 
trade and a corresponding rise in ships en- 
tering the port of Singapore, the country 
has developed a significant ship and air- 
craft bunkering business. Bunkering of 
ships has been very profitable for the Sin- 
gapore petroleum companies. In fact, the 
amount of residual fuel oil sold for bunk- 
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ering in 1970 was equivalent to approxi- 
mately three-fourths of Singapore’s output 
of this refined oil product. 


COMMODITY REVIEW 


Metals.—Steel—For a number of years 
the Singapore Economic Development 
Board has been attempting to interest for- 
eign steel companies in the construction of 
a steel mill in Singapore. During 1970 dis- 
cussons were held with Japan’s Nippon 
Steel Corporation, the world’s largest steel 
company with negotiations meeting an im- 
passe because agreement on the size of the 
steel mill could not be reached. Singa- 
poran negotiators reportedly were thinking 
in terms of a 5-million-metric-ton steel 
plant, but the Japanese company felt that 
a plant of this size would be too large 
since Singapore’s annual demand is only 
about 1 million tons and that 4 million 
tons of the output would have to be ex- 
ported. Nippon Steel Corporation’s views 
probably were influenced in part by the 
steel export difficulties Japanese steel com- 
panies have been encountering since about 
mid-1970. 


In mid-1970 the Singapore National Iron 
and Steel Company was awaiting the ap- 
proval of the Singapore Government to 
launch a long-discussed project for a 400,- 
000-ton-steel mill based upon a feasibility 
study prepared by the Broken Hill Pty. 
Co. Ltd., Australia. This plan would ap- 
parently involve a partnership comprised 
of National Iron and Steel Company, the 
Development Bank of Singapore, and Bro- 
ken Hill Pty. At yearend 1970, however, no 
firm plans had been agreed upon. 


Mineral Fuels.—Petroleum.—The Mobil 
Oil Corp., one of the first U.S. investors in 
Singapore, announced plans to increase ca- 
pacity of its refinery from 18,000 barrels 
per day to between 150,000 and 175,000 
barrels per day. Construction is to be car- 
ried out in two phases. In the first phase 
ending 1973, a 75,000-barrel-per-day unit 
will be completed and in the second phase 
ending 1975, another 50,000- to 75,000-bar- 
rel-per-day unit will be completed. This 
added construction will raise Mobil's in- 
vestment in Singapore to a total of about 
$60 million. 


A new 65,000-barrel-per-day refinery was 
planned to be built by a joint venture of 
two United States firms and the Develop- 
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Table 7.—Singapore: 


MINERALS YEARBOOK, 1970 


Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1968 


1969 


Principal destinations, 1969 


METALS 
Aluminum: 
Bauxite and concentrate 
Oxide and * B nc c Los cun 8 
Metal including alloys, all form 


Chromium oxide and hydrox ide 
Copper: 
Ore and concentrate 
Metal including alloys, all form 
Iron and steel: 
Ore and concentrate 
Metal including alloys: 


Pig iron and ferroalloy ss 
Sponge iron, powder and shot 
Steel, primary form 
Semimanufactures: 

Bars, rods, angles, shapes, sections 


Universals, plates, and sheets 


Hoop and stri 
Rails and accessories 


Tubes, pipes, and fittings.........- 
Castings and forgings, rough....... 


ÄÄ ²¹.iAA⏑̃⅛·¹² 6 m ũ½;t ww is E 

Metal including alloys, all form 
Manganese: 

Ore and concentrate 

OXId68 5 ecu ꝛ m;. is eun coe Bt erai 
MeICUIy. o e ee ree 76-pound flasks 
Nickel including alloys, all form 
Platinum including alloys. ........ troy ounces.. 
22 eg including alloys... -thousand troy ounces. . 

in: 
Ore and concentrate long tons 


Metal including alloys, all form do 


Titanium õöͤ⁰¹˙ %. ta ĩð eee 


Metal including alloys, all forms 
Other: 

Ore and concentrate 

Ash and residue containing nonferrous metals. 


e hydroxides, and peroxides of metals 
Metals including alloys, all forms: 
Metalloids........................-.- 
Alkali, alkaline earth and rare earth metals 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, etc. ..... 
Grinding and polishing wheels and stones 
eh ³ðVWAA ³K ⁵ 8 


Clays and products (including all refractory brick): 
r eee cRA DA ATE. de E 
7 ee ͥͥ⁰ ⁰ʒ UU es 


Diamond, gem not set or strung 

value, thousands 
Diatomite and other infusorial earths. ss 
Feldspar and fluorsppa Cu 


See footnotes at end of table. 


190 
617 
529 

10 


1,270 
1 705 


26, 645 
602 
925 
12 
3,318 
33,179 
29, 655 
819 
1,780 
8,604 
33 , 060 


521 


r 107,618 


8 
696 


1,016 
562 


99,263 
1,123 
260 

6 
1,945 
12,811 
31,255 


73,174 


6 
831 


pt * 


18 
49 


83 
10, 148 


1,552 
3,743 


$1,711 
1 
2,886 


Taiwan 301. 

Malaysia 2,313. 

Malaysia 559; Cambodia 76; 
Hong Kong T1. 

All to Malaysia. 


All to Japan. 
Malaysia 536. 


Japan 99,094. 


France and Monaco 944; 
Malaysia 75; Australia 43. 

All to Malaysia. 

Malaysia 4; Brunei 2. 

Malaysia 1,826; Brunei 94. 


Malaysia 8,764; Brunei 2,085; New 


Guinea 1, 118. 

Malaysia 27 924; Brunei 1,020; 
Ceylon 326. 

Malaysia 1,041; Thailand 23. 

Malaysia 588; Philippines 374. 

Malaysia 5,471; Cambodia 1,880; 
Brunei 325. 

Malaysia 11,891; Zambia 1,618; 
Brunei 1 329. 

Malaysia 202; Brunei 26. 


Malaysia 6. 
Malaysia 329; Denmark 164. 


Malaysia 2,211; Ceylon 241. 
All to Malaysia. 
Hong Kong 10; Malaysia 3. 


g 262. 
United Kingdom 1,485. 


Malaysia 852; Netherlands 465; 
Spain 42. 

Malaysia 91; Japan 27; Hong 
Kong 24. 

All to Malaysia. 


Malaysia 203; Australia 5. 
Malaysia 2,049; Hong Kong 132. 


United States 14. 
Malaysia 962; Japan 197; 
Taiwan 123. 


Malaysia 25; Thailand 7. 


Thailand 2; Malaysia 2. 
All to Malaysia. 


Do. 
Malaysia 44. 
Malaysia 63; South Vietnam 15. 
Malaysia 3, 579; Christmas Island 
3,049; South Vietnam 950. 


Malaysia 1,439; Pakistan 97. 

Malaysia 2,041; Brunei 792; 
Austria 262. 

N $1,189; Hong Kong 5477. 


All to Malaysia. 
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Table 7.—Singapore: 


Exports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal destinations, 1969 
NONMETALS— Continued 
Fertilizer materials: 

Crude: : 
Nitrogenous-_------------------------ 12 12 All to Malaysia. 
Phosphatic____..-------------------- 17,254 11,803 Malaysia 11,725; Thailand 61. 
Potassic....__-__-----_-------------- 48 30 All to Malaysia. 

Other ek ee eee ees 25,161 24,294 Malaysia 24,110; Brunei 108. 

Manufactured: . . 
Nitrogenous. - - ---------------------- 15,342 18,201 Malaysia 18,100; Brunei 75. 
PhosphatiG - ------------------------ 46,218 24,775 Burma 18,295; Malaysia 3,892; 

Ceylon 2,525. 
Potass ie 32, 647 46,843 igi ciun 42,446; South Vietnam 
Other including mixed. ............... 15,254 24,282 Malaysia 24,108; Brunei 172. 
Graphite, naturaůll 10 20 All to Malaysia. 
Gypsum and plasters- ------------------------ 332 1,414 Malaysia 892; South Vietnam 
372; Thailand 78. 
Time- se utt pif ͥͥ ³ AAA EAE ee 2, 973 1,124 Malaysia 1,044; Brunei 60. 
Magnesite- 222 oe ct 8 1,484 2,250 Malaysia 2,244. 
Pigments, mineral. ........................... 31 37 Malaysia 25. 
Precious and semiprecious stones, except diamond 
value, thousands $722 $753 Hong Kong $621; Japan $81; 
Malysia $34. 
Sülbtzioiunuec ˙¹˙¹¹q ũ ũ mg siste iu . Me ees 6,642 9,517 Malaysia 9,134; Brunei 298. 
Sodium and potassium compounds n.e.s......... 1,393 1,256 Malaysia 1,240; Brunei 18. 
Stone, sand and gravel: 

Dimension stone. ------------------------ 506 234 Malaysia 184; South Vietnam 30. 

Dolomite, chiefly refractory grade 15 4 All to Malaysia. 

Gravel and crushed rock. ................. 21,698 31,165 Brunei 30,787; Malaysia 378. 

Limestone (except dimension).............. 79 172 All to Malaysia. 

Quartz and quartzite. |... ... .... 2.2. ...- 2 22 Do. 

Sand excluding metal bearing 164 235 8 106; Christmas Island 
Sulfur: 
Elemental, all form 4,808 7,422 Ma ER 5,064; South Vietnam 
Sulfuric sei e lnc wd 714 1,030 Malaysia 482; Cambodia 312; 
Burma 102; Ceylon 102. 
Talc, steatite, soapstone, and pyrophyllite....... 915 1,205 Malaysia 971; Cambodia 222. 
Other nonmetals n.e.s.: 
fude c-r at e 6,124 7,687 Malaysia 7,219; Brunei 390. 
Slag, dross and similar waste, not metal 
bearing- ß 64 29 All to Malaysia. 
Building materials of asphalt, asbestos and 
fiber, cement and unfired nonmetals n.e.s.. 16,944 17,646 Malaysia 10,326; Hong Kong 
2,061; Kenya 1,347. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ................. 46 16 All to Malaysia. 
Carbon black 486 679 Malaysia 610; Ceylon 69. 
Coal and coke including briquets. .............. 1,005 1,575 Malaysia 1,534. 
Petroleum: 
Crude and partly refined__42-gallon barrels... r 86,103 926 All to Japan. 
Refinery products: ? 
Gasoline: 
Aviation 
thousand 42-gallon barrels... 72,882 3,730 South Vietnam 2,538; Thailand 
889; Papua 81. 
MoOtoͤo rr do.... 19, 526 9,928 South Vietnam 4,628; Japan 
1,629; Malaysia 981. 
Kerosine and jet fuel do 118,577 19,192 South Vietnam 13,613; Thailand 
4,170; Japan 1,257. 
Distillate fuel oil. ..__.________- do 117,387 17,322 South Vietnam 8,634; Malaysia 
2,679; Thailand 2,348. 
Residual fuel o ill. do.... "27,776 31,500 Japan 20, 493; Hong Kong 5,251; 
South Vietnam 2,743. 
Lubri cant do- 1 822 1,010 Thailand 311; Malaysia 271; 
South Vietnam 166. 
Mineral jelly and wax do.... 111 220 Italy and San Marino 45; South 
Vietnam 28; Philippines 27. 
Other COE ETE ee do.... r 780 467 South Vietnam 179; Malaysia 
123; Thailand 57. 
/ A do — 77,861 83,369 
Mineral tar and other coal-, petroleum-, or gas-de- 
rived crude chemicals 146 158 Australia 123; New Zealand 20. 


r Revised. NA Not available. 
1 Less than V unit. 


2 In addition to products listed, liquefied petroleum gas valued at $788,000 in 1968 and $1,005,000 in 1969 


was also exported. 
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Table 8.—Singapore: 


MINERALS YEARBOOK, 1970 


Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1968 1969 Principal sources, 1969 
METALS 
Aluminum: 
Bauxite and concentrate... 2 22.2... 699 581 Mainland China 499; Malaysia 51. 
Oxide and hydroxide.....................- 5,186 7,234 Japan 4,724; mainland China 
2,445; Malaysia 51. 
Metal including alloys, all form 4,914 7,466 Japan 3,122; Hong Kong 1,183. 
Chromium oxide and hydrox idee 13 Mainland China 3; West Ger- 
many 2; United Kingdom 1. 
Copper: 
Ore and concentrate 508 1,016 All from Malaysia. 
Metal including alloys, all form r 2,588 2,897 Japan 1,436; Australia 774; 
United Kingdom 213. 
Iron and steel: 
MANN concentrate NA 71 Malaysia 68; Australia 3. 
etal: 
DCAD Sos a ⁰mʒ 8 24, 688 31,608 Malaysia 17,393; United States 
13,416; South Vietnam 440. 
Pig iron, ferroalloys and similar material. 21, 086 6,652 U.S.S.R. 3,826; mainland 
China 803; United Kingdom 712. 
Spong iron, powder, and shot 152 248 United Kingdom 156; Australia 
38; India 27. 
Ingots and other primary forms r 28,258 32, 562 Australia 23 „220; Japan 4,959; 
mainland China 3,085. 
Semimanufactures: 
Bars, rods, angles, shapes, sections. . 76,990 98,173 Japan 58,205; United Kingdom 
,603; mainland China 5,618. 
Universals, plates, and sheets 179,154 244,504 Japan 201,040; Australia 10,114; 
United States 8,924. 
Hoop and strip) 14,595 20,490 Japan 17,230; Australia 2,694; 
Belgium-Luxembourg 168. 
Rails and accessories. 3,676 5,408 United Kingdom 2,394; Malaysia 
1,530; Belgium-Luxembourg 505. 
WIFPO iuc eo nea So ade 14,256 16,818 Japan 8, ,096; mainland China 
4,820; Australia 414. 
Tubes, pipes and fittings. ......... 20,125 48,832 Japan 37 „784; United Kingdom 
3,375; India 2,426. 
Castings and forgings, rough....... 638 476 Japan 139; mainland China 122; 
India 69 
o Cee eae r 809,434 484,701 
Lead: 
Ore and concentrate NA 10 All from Morocco. 
Oxide and hydroxide...... ............... 77 6 Malaysia 6. 
Metal including alloys, all form 770 1,435 Malaysia 532; Australia 527; 
United Kingdom 162. 
Manganese: 
Ore and concentrate 9,062 3,758 Unspecified Central African 
countries 3,048. 
/ ³·o’˙w]jA AAA ⁰³ Nm A E 291 261 Japan 241; Netherlands 12. 
Mercur 76-pound flasks 98 16 Italy and San Marino 10; West 
Germany 4. 
Nickel including alloys, all form 17 40 Japan 24; United Kingdom 11. 
Platinum group and silver: 
Waste and sweepings. ........ troy ounces 228,667 16,007 All from Malaysia. 
Metals including alloys: 
Platinum group. dd do.... 160 160 Australia 73; United Kingdom 58. 
SIIVeE Lu ¹A . eit EE eue do.... 267,356 159,366 Malaysia 107,362; Philippines 
25,681; France and Monaco 
10,747 
Tin: 
Ore and concentrate long tons 1,241 823 Malaysia 779; Thailand 29. 
OXxId6. soe ³˙:m a wr do.... 1 (1) NA. 
Metal including alloys, all forms do.... 421 219 Malaysia 81; United Kingdom 81; 
Hong Kong 41. 
Titanium oxidee ns 1,296 1,671 Australia 764; Japan 587; United 
Kingdom 106. 
Zinc: 
Oxide and perox ide 693 648 Japan 170; Netherlands 155; 
Australia 106. 
Metal including alloys, all form 8,607 6,082 Japan 4,450; Canada 869; 
Australia 509. 
Other: 
Ore and concentrate 1 19 Malaysia 16. 
Ash and residue containing nonferrous metals . 17 79 United Kingdom 70. 
Oxides, hydroxides, and peroxides of metals 
EIE NANI ERREUR 58 138 United Kingdom 51; United 
States 49; U.S.S. R. 8. 
Metals including alloys, all forms 998 2,024 Norway 904; Austria 788; 


See footnotes at end of table. 
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Imports of mineral commodities—Continued 


(Metric tons unless otherwise specified) 


Commodity 1968 
NONMETALS 
Abrasives, natural, n.e.s.: 
Pumice, emery, natural corundum, ete 120 
Dust and powder of precious and semipre- 
cious stones value $782 
Grinding and polishing wheels and stones 237 
S ³˙ͥ oie ota ue ee dU 3,068 
P §?;O—⁵0ſfk ð v é r 553,819 
Clays and products (including refractory brick): 
Crude n.68- cllc ele 8 4,052 
Products: 
Refractory (including nonclay bricks). _- 5,534 
Nonrefractory------------------------ 13,867 
Diamond: 
Gem not set or strung.. .. value, thousands $488 
Industrial- -_---------------------- do.... $30 
Diatomite and other infusorial earths. |. ......... 114 
Feldspar and fluorspar___._.__.________-_-_-_- 3,012 
Fertilizer materials: 
Crude: 
Phospha tic 15,824 
Potassio 2 64 J LE ctae Dee 15 
M ³Ü A lye 420 
Manufactured: 
Nitrogenou s 13, 859 
Phosphatice . deos 47,143 
Passe. ðò ĩð ede 17,204 
Other including mixed... ........... m 16,544 
Graphite, natural___-------------------------- 154 
Gypsum and plas ters 24,135 
TENG weet leslie ee ee a a d E 9,549 
Magnesite_---------------------------------- 13 
Mica, all form 40 
Pigments, mineral.........................-.- 34 
Precious and semiprecious stones, except diamond 
value, thousands $416 
Salt and brines- ------------22-------------—- 34,908 
Sodium and potassium compounds n.e.s. ........ 1,743 
Stone, sand and gravel: 
Dimension: 
Crude and partly worked 84,239 
Wilk ⁵ T 919 
Dolomite, chiefly refractory grade 3,852 
Gravel and crushed rock«kk kd 18,208 
Limestone (except dimension).............- 10,449 
Quartz and quartzite_____________________- 180 
Sand excluding metal bearing 28,491 


See footnotes at end of table. 


1969 


34 


$2,380 
200 


1,165 


656,215 


10,475 


6,419 
20, 483 


$580 
$26 


152 
5,212 


10,980 


(Q) 
477 


21,143 
47,641 
57,299 
27,993 


131 
24,812 
7, 746 


94 
334 


73 
$1,023 
93, 503 

1,967 


48,183 
1,421 


4,177 
54,193 


14,439 
263 


30,626 


Principal sources, 1969 


10 Kingdom 13; Netherlands 


Australia $1,622; Japan $757. 

Mainland China 51; Japan 38; 
United Kingdom 36. 

Canada 745; Other Countries of 
Africa 275. 

Japan 251,982; Malaysia 244,514; 
Republic of Korea 99,541. 


United States 5,836; Japan 1,951; 
mainland China 1,246. 


Taiwan 1,879; Netherlands 1,374; 
United Kingdom 1,351. 

Japan 10,190; mainland China 
4,484; Malaysia 2,160. 


Malaysia $373; Belgium-Luxem- 
bourg $125; Israel $54. 

All from United States. 

India 118; United States 39. 

Hong Kong 2,161; mainland 
China 2, 189; Thailand 200. 


Christmas Island 10,458; United 
States 508 


NA. 
Malaysia 396; India 51. 


West Germany 10,566; Japan 
9,345; Malaysia 644. 

United States 46,201; Netherlands 
840; West Germany 400. 

Canada 22,875; Israel 19,735; 
United States 13,447. 

West Germany 13,121; Belgium- 
Luxembourg 10,551; Malaysia 


3,732. 
Mainland China 70; United 
Kingdom 24. 
Australia 16,975; Japan 
6,144; mainland China 1 „073. 
Malaysia 5,942; United Kingdom 
1,406; North Vietnam 350. 
Austria 50; Japan 21. 
United States 230; United 
Kingdom 90. 
Japan 28; India 12; Malaysia 12. 


Hong Kong $491; India $141; 
mainland China $104. 

Mainland China 51,528; Thailand 
31,562; India 8,659. 

United Kingdom 1,217; Belgium- 
Luxembourg 222; Japan 120. 
Malaysia 47,281; mainland China 

657; Italy and San Marino 234. 


Italy and San Marino 752; 
aoe 280; mainland China 


Malaysia 3,714; Austria 397; 
Switzerland 50. 

Malaysia 52,977; mainland China 
841; Taiwan 79. 

Malaysia 8,260; Japan 6,058. 

Montana China 234; Hong Kong 
2 


Malaysia 28,906; mainland China 
1,289; Belgium-Luxembourg 392. 
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Table 8.—Singapore: Imports of mineral commodities—Continued 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 Principal sources, 1969 
NONMETALS—Continued 
Sulfur: 
Elemental, all form 7,893 10,548 France and Monaco 5,000; Canada 
4,055; Japan 1,181. 
Sulfur dioxide............................ 1 27 United Kingdom 27. 
Sulfuric aciicckkkkkk.. .....- 31 274 Malaysia 268. 
Tale, steatite, soapstone, and pyrophyllite. ...... 4,479 5,042 Mainland China 3,788; Norway 
357; Republic of Korea 830. 
Other: 
h ³⁰»1iw³AA eee Bees 5,430 21,475 United Kingdom 10, 827; Ireland 
2,721; East Germany 2, 600. 
Slag, dross and similar waste, not metal 
ig. occ s ĩð AAA aS dade 113 46 Malaysia 26; mainland China 15. 
Oxides, hydroxides, and peroxides of magne- 
sium, strontium, and barium............- 3 9 West Germany 3; mainland China 
2; Netherlands 2. 
Building materials of asphalt, asbestos and 
fiber, cement and unfired nonmetals n.e.s. . 4,458 :8,990 Malaysia 8,258; Israel 282; 
United Kingdom 173. 
MINERAL FUELS AND REALTED MATERIALS 
Asphalt and bitumen, natural. ................- 2,004 57 British Caribbean Federation 56. 
Carbon black 2,683 3,710 Japan 2,440; Australia 682; 
United States 452. 
Coal and coke including briquets. .............. 9,0038 4,239 Taiwan 2,516; Netherlands 470; 
West Germany 440. 
Peat including peat briquets and litter 4 NA 
Hydrogen, helium and rare gases 
value, thousands $67 $212 Ma ayiiz $172; Japan $22; 
India $5. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels.. 765,953 69,724 Kuwait 52,361; Iran 8,057; Other 
Middle East Countries 2,785; 
Malaysia 2,785. 
Refinery produets: 
Gasoline: 
Aviation do.... 13,178 3,882 Iran 2,572; Netherlands Antilles 
1,119; Other Central and South 
American Countries 69. 
Motor do.... 4,449 5,170 Iran 2,044; Malaysia 1, 205; 
Australia 910. 
Kerosine do.... 72,149 2,8917 Malaysia 1,721; Japan 263; 
Iran 172. 
Jet fübl. 2... ucc cc ELS do 777,613 10,839 Malaysia 5,778; Iran 1,811; 
Netherlands Antilles 1,379. 
Distillate fuel oil. .......... do.... 79,982 10,843 Kuwait 4,541; Saudi Arabia 
1,766; Malaysia 1,256. 
Residual fuel oil............ do 125, 278 29,368 Malaysia 13, 232; Iran 3,775; 
Saudi Arabia 2,797. 
Lubricants... .............- do.... 71,071 1,319 Netherlands Antilles 557; Japan 
475; Netherlands 100. 
5 jelly and wax do 12 39 Burma 28; mainland China 6. 
er: 
Nonlubricating oil n.e.s.. do- 8 7 United States 3; United Kingdom 2. 
Pitch and petroleum coke 
do- 19 (1) NA. 
Bitumen and bituminous mix- : 
tures n.e.8........... do- 74 66 Malaysia 38; Taiwan 11; United 
Kingdom 9. 
eee!!! 88 do.... * 58,833 63,845 
r Revised. NA Not available. 


1 Less than 14 unit. 


ment Bank of Singapore. The new com- 
pany is to be named the Singapore Petro- 
leum Company. The American participants 
are Standard Oil Company of Indiana 
(AMOCO) and the Summit Industiral 
Corp. The refinery to be built on the is- 
land of Pulau Marlimau is scheduled to be 
completed by 1973. Ninety percent of the 
refinery's production will be exported. The 


refinery's cost has been variously estimated 
at between $30 and $70 million. 

The Royal Dutch /Shell group of com- 
panies were making plans to build a 
fourth refinery of 100,000 barrels per day 
initially. When this refinery is completed 
in 1974, Shell’s total capacity for all four 
of its refineries in Singapore will be 
350,000 barrels per day. 
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Another oil project is the planned ex- 
pansion of the British Petroleum Company 
(BP) refinery in Palau Bukum from 
20,000 barrels per day to 25,000 barrels per 
day. BP's total investment in Singapore in- 
cluding marketing facilities is $20 million. 
Limitations in land area prevents a major 
expansion of BP's refinery. 

In addition to the companies with refin- 
eries in Singapore, two United States firms, 
Caltex and Castrol Oil, also have lubricat- 
ing oil blending plants in Singapore. Cal- 
tex has bunkering facilities and service 
stations at Singapore. 

At yearend 1970, half of the foreign in- 
vestment in Singapore was by oil refining 
companies. When Shell, Esso, B.P., Mobil, 
and Singapore Petroleum complete their 
various projects late in 1974, Singapore's 
refining capacity will total 810,000 barrels 
per day, or more than double the present 
capacity. 

Several factors have encouraged the re- 
fineries to expand production on such a 
massive scale. One factor is that demand 
was rising at rates far exceeding expecta- 
tions. Growing tanker and air traffic raised 
the demand for bunker fuel in 1970 to 
24,888,000 barrels of fuel for ships and 
812,000 for aircraft. Another factor was 
that bunker fuel prices had increased 40 
percent in 1970. 
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As a result of the tremendous increase 
in refining capacity and a corresponding 
increase in the output of naphtha the Sin- 
gapore Government, through the economic 
Development Board, has been actively pro- 
moting the establishment of a petrochemi- 
cal industry in Singapore. Hitherto, the 
naphtha used has been for manufacturing 
gas by the Public Utility Board and for 
export to Japan where it is converted into 
various petrochemicals some of which have 
been returned to Singapore. By the estab- 
lishment of a petrochemical industry in 
Singapore, the Government believes there 
would be a one-third saving in price as 
compared with imported petrochemicals. 

The Government has suggested that a 
petrochemical complex be built on one of 
the offshore islands south of Singapore, 
such as Pulau Ayer Merbau which is adja- 
cent to all the refineries. This location was 
recommended because of the scarcity of 
land on the Singapore mainland, the need 
to protect the public from accidents, and 
the advantages of a central control. Some 
Japanese and United States firms report- 
edly have expressed an interest in invest- 
ing in petrochemicals although the Singa- 
pore Government had not yet received any 
firm commitments. 


NORTH VIETNAM * 


North Vietnam in 1970 continued to 
maintain a wartime economy despite the 
lull in fighting during the year. Although 
general claims were made to "splendid 
achievements in industrial production" and 
prewar level outputs, no real economic 
progress seemed evident, partly because the 
policy of industrial dispersion was appar- 
ently still in force throughout 1970. This 
policy made it difficult to coordinate pro- 
duction and caused serious transport bot- 
tlenecks. Efforts, as in 1969, were primarily 
devoted to the rehabilitation of local in- 
dustry to satisfy domestic requirements. 
Industrial sectors, such as coal, chemicals, 
electricity, and engineering, claimed that 
their production plans in 1970 were ful- 
filled or overfulfilled, but many factories 
and plants worked under severe handicaps 
caused by acute labor shortages and break- 
down of machinery and equipment. 


COMMODITY REVIEW 


Metals.—Ferrous and nonferrous metal 
output was claimed by North Vietnam to 
have exceeded the set norms of the.1970 
plan by 4 percent and 13 percent, respec- 
tively. It was known, however, that the 
country imported substantial tonnages of 
steel and nonferrous metals from the So- 
viet Union. 

The Thai Nguyen Iron and Steel Works 
was reported to have been operational in 
1970, but production was not known. 

In addition to iron ore, North Vietnam 
has mines that produced ores of chro- 
mium, tin, and zinc in 1970, but their out- 
put was not revealed. 

Nonmetals.—The Haiphong cement 
plant was reported to have operated under 


11 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 
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many difficulties in 1970; other cement 
plants in the country most likely had simi- 
lar situations. Cement output, believed to 
be around 500,000 tons in 1969, probably 
was about the same in 1970. 

North Vietnam has substantial deposits 
of phosphate rock (apatite) at Laokay. 
Production of phosphate rock and apatite 
in 1970 was estimated to be 50,000 and 1 
million tons, respectively. The Laokay apa- 
tite mine was reactivated late in 1970, and 
following improvements to the Port of 
Haiphong, mine shipments were resumed 
to North Korea. In the hope of establish- 
ing a trade agreement for Japanese fertiliz- 
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ers, North Vietnam shipped approximately 
1,900 tons of apatite to Japan at yearend. 

Mineral Fuels.—The country possesses 
substantial resources of anthracite coal, the 
bulk of which is produced by the well- 
known Hongay mines. Before war damage 
curtailed production in 1967, annual out- 
put from the mines was close to 3.5 mil- 
lion tons. Output in 1969 was estimated to 
be around 3 million tons, and most likely, 
it was about the same in 1970. Japan re- 
ceived approximately 227,000 tons of sur- 
plus anthracite from North Vietnam in 
1970 compared with nearly 252,000 tons in 
1969. 


SOUTH VIETNAM ?? 


The general economy of South Vietnam 
continued to be affected by the war in 
1970. War-related service industries ac- 
counted for an estimated 75 percent of the 
country's gross national product. Industrial 
output from most sectors continued to de- 
cline, and the country's import-export 
ratio remained at 40 to 1. South Vietnam 
again relied heavily or entirely upon im- 
ports to meet domestic mineral require- 
ments for cement, fertilizer, iron and steel 
products, nonferrous metals, and petroleum 
products. Known mineral production in 
1970 was limited to cement, clays, salt, sil- 
ica sand, and stone. 


In order to halt the inflationary trend 
and help restore financial and economic 
stability, the Government of South Viet- 
nam established a parallel market rate of 
foreign exchange on October 5. The new 
rate of VN pilasters 275=US$1.00 was ap- 
plied to all exports, certain imports, and 
other items not under the official exchange 
rate which remained at 118 piasters to 
US$1.00. 


COMMODITY REVIEW 


Metals.—South Vietnam continued to 
rely upon imports in 1970 to satisfy nearly 
all of its domestic requirements for manu- 
factured steel products. Imports of steel 
products in 1969 amounted to 235,858 tons, 
which was more than twice those of 1968. 
The value of steel mill products, nonfer- 
rous metals, and metal manufactures im- 
ported in 1969 was $51.3 million, $7.9 mil- 
lion, and $4 million, respectively; final 
values for 1970 were not available. 


Commercial steel fabricating—the mak- 
ing of products from billet steel—was initi- 
ated in the Vietnam Steel Casting and 
Rolling Mill (Vicasa) mill on the Bien 
1oa industrial estate late in 1969. The 
country's other rolling mill is at Thu Duc, 
a suburb of Saigon, and is operated by 
Vietnam Kim Khi Cong Ty (Vikimko). 
Both mills, using locally available scrap, 
produced only reinforcing bar in 1970 for 
use in concrete. Reported capacity of the 
Vicasa mill was 25,000 tons per year and 
that of the Vikimko mill, 15,000 tons per 
year. 

Galvanized metal sheeting was produced 
in 1970 in a plant at Phong Phu in Thu 
Duc. Estimated annual capacity of the 
plant was 40,000 tons. 

Nonmetals.—Cement production in 1970 
was 286,000 tons compared with 247,185 
tons in 1969. Cement imports amounted to 
469,000 tons in 1969 and about 289,000 
tons for the first 6 months of 1970. 

A study was completed in 1970 to deter- 
mine the feasibility to expand the present 
cement plant in Can Tho and to construct 
a new plant at Van Xa, near Hue. Report- 
edly, the total cost involved for both oper- 
ations would be about $50 million dollars. 

Construction of a plant to produce pre- 
stressed concrete poles for the Vietnam 
Power Company and the Post and Tele- 
communications Service was completed in 
October. 

The country's growing consumption of 
fertilizer for agricultural purposes was esti- 
mated to be 450,000 tons in 1970, com- 


12 Prepared by Arthur C. Meisinger, industry 
economist, Division of Nonmetallic Minerals. 
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pared with approximately 368,000 tons im- 
ported for consumption in 1969. 

British and Japanese interests submitted 
proposals to the Government of South 
Vietnam near yearend to provide financial 
and technical assistance for the establish- 
ment of a government-owned fertilizer 
complex near Saigon. The proposed plant, 
projected to be operational by 1973, would 
produce 650 tons per day of ammonia and 
1,200 tons per day of urea and would use 
imported naphtha. A pre-investment study 
by a London-based firm for a fertilizer 
complex to be constructed at Vung Tau 
near Ganh Rai Bay was also submitted to 
The Government of South Vietnam in 
1970. This study proposed a three-phase 
investment plan for a 1000-ton-per-day am- 
monia plant and two 800 ton- per- day 
urea plants (Phase I) to be operational in 
1974; a 1,600-ton-per-day complete fertilizer 
plant (Phase 2) to be operational in 1975; 
and a 1,200-ton-per-day complete fertilizer 
plant (Phase 3) to be operational in 1980. 

South Vietnam possesses abundant re- 
sources of clays, salt, sand and gravel, silica 
sand, and various types of stone for domes- 
tic construction materials. The most recent 
officially reported output of these commod- 
ities was as follows: clays (including 
kaolin), 128,275 tons in 1968; salt, 118,319 
tons in 1969; sand and gravel, 8 million 
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tons in 1970; silica sand, 95,725 tons in 
1968; and stone (principally granite), 12.3 
million tons in 1970. Limestone production 
was 286,000 tons in 1970. 


Mineral Fuels.—The country's only coal- 
field at Nong Son, 40 kilometers southwest 
of Da Nang, resumed operations in 1969 
despite major interruptions. Although coal 
production tonnage was not reported, work 
was continued in 1970 with fewer interrup- 
tions than in 1969. The last year of re- 
ported coal production was 1964 when out- 
put reached 77,000 tons before the mines 
were flooded near yearend. 


The proposed project for an oil refinery 
at Nha Trang, planned since 1963, made 
no headway in 1970. The country contin- 
ued to rely on imports to meet all domes- 
tic requirements for petroleum products, 
such as gasoline, kerosine, and distillate 
and residual fuel oils. 


A petroleum exploration and exploita- 
tion law, presented to the Vietnamese Na- 
tional Assembly in 1969 by the South Viet- 
nam Government, was passed by the 
Assembly in August, 1970. The promulga- 
tion of the law in December established 
for the first time the terms under which oil 
companies would operate in order to ex- 
plore and exploit possible offshore petro- 
leum deposits. 
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BRITISH SOLOMON ISLANDS + 


The only mineral activity presumed to 
be occurring on the main islands of Guadal- 
canal, Choiseul, New Georgia, Santa Isabel, 
Malaita, San Cristobal, and Santa Cruz is 
the small production of gold from the 
alluvial deposits mostly on Guadalcanal. 
Recovery of World War II scrap metals 
could also be continuing. 

Interest in the low-grade copper outlined 
on Guadalcanal by the British Solomon 
Islands Government and the United Nations 
mineral survey seems to have waned. 


The existance of at least 20 million tons 
of good-grade bauxite on Rennell Island 
has been confirmed by Mitsui Mining and 
Smelting Co. of Japan. The company has 
asked for a long-term development conces- 
sion and hopes to extract about 1.2 million 
tons per year of the ore. 

New Broken Hill Consolidated, Ltd., of 
Melbourne, Australia, (formerly of London) 
has established a modest tonnage of low 
silica bauxite on Wagina Island and is in- 
vestigating avenues of development. 


Table 1.—British Solomon Islands: Gold production 1 


Year 


1 Exports of bullion. 


Troy ounces 


e æ æ æ am am — — — — amm ll Mlm — eo — 


CHRISTMAS ISLAND ? 


Christmas Island ranked about 10th 
among the more than 30 countries pro- 
ducing phosphate rock. The Island, located 
in the Indian Ocean south of Java and 
having an area of 55 square miles and 
3,000 inhabitants, has only one commercial 
mineral activity—phosphate rock. Exports 
of phosphate rock and dust by destinations 
for fiscal years 1968-70 are shown in table 2. 


Christmas Island Phosphate Commission 
(CIPC) handles the phosphate operations, 
but British Phosphate Commission (BPC) 
is the managing agent. Most of the phos- 
phate rock output is shipped to Australia 


and New Zealand for agricultural purposes. 
1Robert A. Clifton, chemist, Division of Non- 
metallic Minerals. 


? Donald E. Eilertsen, PATCH scientist, Divi- 
sion of Nonmetallic Minerals. 
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Table 2.—Christmas Island: Shipments of phosphate rock 1 
(Metric tons) 
Fiscal year New Value U.S. 
ending June 30 Australia Zealand Singapore Malaysia Cambodia Indonesia Total dollars 


of year stated 


1968...........- 891,454 188 , 759 70,674 A XU -. 1,145,887 $9,606,296 

19699. r 883,667 261,231 98,431 MN e -. 1,248,329 11,895,264 

1970. ..........- 751,575 258,305 12,340 68,319 7,508 686 1,098,728 10,481,844 
r Revised. 


1 Average grade of phosphate rock, 36.5 percent P:0;. 
Source: The British Phosphate Commissioners, Melbourne, Australia. 


BPC awarded an A$500,000 contract for 
the purchase and installation of two new 
complete crushing and screening plants to 
produce sized phosphate for fertilizer manu- 
facturers in Australia and New Zealand. 
Each plant will operate at a rate of 400 
tons per hour.’ 

Christmas Island has approximately 200 
million tons of phosphate ore reserves, of 
which 20 million tons are Christmas A- 
grade ore containing apatite as the major 
component. The B- and C-grades contain 
increasing quantities of crandallite and 


millisite. Most of the Island's phosphate ore 
is very low in silica. 

The deposits have been studied intensely 
in recent years, and a number of scientific 
papers were prepared for presentation. The 
papers include research data on the miner- 
alogy of the deposits’ overburden, beneficia- 
tion of B-grade phosphate rock, production 
of superphosphate from A-grade ore, pro- 
duction of water-soluble phosphate fertili- 
zer from C-grade ore, and production of 
fertilizers and smelter-grade alumina from 
B- and C-grade ores.4 


FIJI ISLANDS 5 


The 844 islands (106 of which are in- 
habited) of the Fiji Island group are 
located nearly 2,700 kilometers east-north- 
east of Brisbane, Australia. Their combined 
area is 18,300 square kilometers. The capi- 
tal is Suva on Viti Levu, the largest island, 
which has an area of 10,400 square kilo- 
meters. The Fiji Island population was esti- 
mated by the United Nations to be 505,000 
in 1968. After being a British colony since 
1874, the islands gained independence on 
October 10, 1970, as the Dominion of Fiji 
and became a member of the British Com- 
monwealth. 

The following major minerals are pro- 
duced, in order of value: gold, cement, 


Table 3.—Fiji: 


stone, sand and gravel, and manganese 
ore. The total value of minerals produced 
in 1970 was almost $6.9 million, s slightly 
below the $7.1 million recorded for 1969. 
Gold accounts for 52.2 percent and cement 
for 21.0 percent of the output in 1970, ver- 
sus 53.9 percent and 18.4 percent, respec- 
tively, in 1969. 


3 Fertilizer Feed and Pesticide Journal. V. 67, 
No. 5, May 1970, p. 26. 

* Australian Mining. Tech. papers pres. to the 
Australian Inst. of Min. and Met. 1971 Ann. Cont. 
V. 63, No. 4, p. 66. 

5 Francis C. Mitko, economist, Division of Non- 
ferrous Metals. 

9 Where necessary, values have been converted 
from Fiji Dollars (FD) to U.S. dollars at the rate 
of FD1—US$1.136. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 


Copper mine output, metal content (exports). ....... 
Go i mine output, metal content 
Manganese ore and concentrate, gross weight. 
Silver mine output, metal content 


NONMETALS 


Stone, sand and gravel: 


Fiese ⁵ðU ͤ v 
uarried stone, otgherrnurr 
and and gravel____._...._..-._..---.-.------. 

Sand er! $02 xx mue 


1968 1969 1970 

7. Poser ocu r 592 r 428 - 
5 troy ounces. . 106,784 91,572 103,785 
SOMMER) K r 8,845 20,790 24 , 543 

STONES troy ounces... 54,518 37,951 26,640 
JJC 51,396 54,563 60,658 
PON ER 3,374 4,477 2,885 
8 cubic meters 1.31 19,025 (1) 
F do.... 212,909 243,699 283,696 
EC E ROS ERE e 400,000 415,628 384,117 
SICHER Bs aah tt Gata ah 62,459 67,592 78,856 


e Estimate. r Revised. 


1 Total not available; 4,719 metric tons produced as raw material for lime only. 
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Table 4.—Fiji: Exports and reexports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 
METALS 
umen clue ALLEE eee 3,292 2,379 


Co pet ore and concentrates. .. s 
Gold: 


Nonferrous metals containing gold_____________- 


Flle 8 
Iron and steel: 
Metal: 
: A M—— 849 1. 153 
Semimanufacture ss m 384 
Manganese ore and concentrate r 11,019 11,295 
Silver (in bullon) « se ee i En mes troy ounces.. 54, 419 83,698 
Other: 
Metallic ores and concentrat-e s T" 142 
Metal scrap of nonferrouͥun s „„ 447 4,053 
NONMETALS 
C conceptum e.a ³ LL e aM aT Nd RUE DC E EE 9,638 10,060 
Fertilizer materials 12 6 
MINERAL FUELS AND RELATED MATERIALS 
Coal, briquets and similar solid fuels_________._..___----.-_------.-------------- 8 1 
Petroleum refinery products: ! 
Gasoline, motor and aviation thousand 42-gallon barrels. . 48 42 
Kerosine and jet fuel. ------------------------------------------ O.. 663 567 
Distillate et ð yd i ue iuste ee AI. do.... 173 170 
Residual ,,... Eae es LE do.... 21 106 
Hl ³ ðDſͥ ⁰⁰⁰¶ſͥ Add ⁵ ie co be do 3 3 
Liquefied petroleum gasass „ö do Em (2) 
c E pai die der idi aa do.... 908 888 
Mineral tar, and other coal-, petroleum-, or gas derived crude chemicals _42-gallon barrels. . 8 565 
r Revised. 


! Includes bunkers. 

2 Less than !4 unit. 

Emperor Gold Mining Co. Ltd. continued 
mining gold but its financial position was 
such that the Government of Fiji granted 
$500,000 assistance, stipulating that the com- 
pany must increase exploration and devel- 
opment and continue producing through 
1976. In 1970, the company was looking 
outside Suva, where about 100 acres showed 
anomalous gold and silver values; zinc was 
the predominant metal. The Japanese- 
owned Banno Mining Co. of Fiji continued 
exploring for copper on the island of Vanua 
Levu. The company has a copper treatment 
plant on the island, but it was closed in 
1969 after nearby copper and zinc deposits 
proved too small to justify operations. 
Southland Mining Ltd. produced manga- 
nese ore from mines on Viti Levu. South- 
land acquired an option on iron ore sands 
near Sigatoka, on Viti Levu's Coral Coast, 
and preliminary drilling of 120 surface 
holes was so encouraging that the company 
started a second-phase exploration program. 
Bauxite Fiji Ltd. set a mining goal of 250,- 
000 tons per year of bauxite for export to 
Japan starting in 1972. The company, 
formed in 1968, has discovered a total of 
5,000,000 tons of ore grading 49-percent 
alumina on Vanua Levu. 

Coral sand mining off the Fiji coast near 
Suva was reported to be supplying the 


total lime requirement for the Fiji cement 
industry. The sole operator, Lami Cement 
Works, has two dredges in operation, one 
hydraulic and one clamshell. 


Interest in offshore petroleum explora- 
tion in the Fiji Islands area mushroomed 
after the discoveries off the island of Tonga 
and the recognition of the relationship of 
the Fiji Islands to structural trends associ- 
ated with the Tonga Trench. Southern 
Pacific Petroleum Fiji, Ltd. (comprised of 
Magellan Petroleum and Southern Pacific 
Petroleum), won the first license to explore 
around Fiji. The permit covers 1,929,600 
acres of Bligh Water between the two main 
Fiji Islands. The initial seismic survey in- 
dicated sedimentary zones of considerable 
thickness. Barringer Research of Toronto, 
Canada, Formed Barringer Oil (Fiji) Ltd. 
and acquired a 3,000-square-mile oil lease 
offshore from the Fiji Islands. The lease 
is adjacent to the Southern Pacific lease and 
fringes on the Yasawa Island group. Other 
mineral concessions were granted to Long- 
reach Oil Ltd. of Australia (all minerals, 
Viti Levu) , Anglo-American Corp. of Aus- 
tralia, Ltd. (Viti Levu), Crawford Marine 
Specialists, Inc. (gold, Suva), and Bruno 
Campana, independent consulting geologist 
and former chief geologist for Rio Tinto 
Zinc Corp. (bauxite, phosphate, and man- 
ganese; all the Fiji Islands) . 
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Table 5.—Fiji: 
(Metric tons unless otherwise specified) 


Imports of selected mineral commodities 


Commodity 1968 1969 
METALS 
8 metal and alloys, unwrought and semimanufacture s 55 NA 
opper: 
abt o cnn term LL SC LEAL EL ORS OER E DELE In tse eS EE Wm 2 
Metal, including alloys, all form 76 94 
Gold, metal, unworked or partly worked___....._.--._._____---_----- troy ounces... 278 287 
Iron and steel: 
0Cc0ĩõĩõĩõĩ·»³ ˙ĩÜ i imʃ¼ʃj˙Ii¼¼ä.¼ ee ee 10 zs 
Pig iron, ferroalloys, and similar materials E 188 
Steel, primary forrmwmmunͤöPmnn iunuins „„ 275 565 
Semimanufacture ss r 18, 518 16, 834 
Lead metal including alloys, all forma „ 60 NA 
Platinum grou p metals and silver, unworked and partly worked value 3287 5, 500 
Tin metal, incl uding alloys, all forma do.... $80,394 $13,306 
Titanium oxides... s 12 187 
Other metals, including I7;⁵ «ðſy x 8 value $101,873 $9,923 
NONMETALS 
Abrasives, natural, pumice, emery, natural corundum, ete____........_._..-.------- ae E 
Barite and witheritek᷑ eee eee eee - 4 
%%%%%%%%éͤê- ꝝù 0vUb!4- ͤßdßßdd x EE A E 529 312 
Chalk, earth colors, ettte kw iss 59 
Crude clays, n.e.s., kaolin and bentonite, etc... 22222. 22 2 2L LL cc cll „„ ates 58 
Diatomite and ted infusorial ear ts = 26 
Fertilizer ma 
Crude 
J:: ³o²]ð0ũ5 ]ðꝭqỹê7ĩ?]7¹¹ ³ an 131 
pd. no o Los D S AEE EE SIR nae E A T 21 61 
Manufactured: 
NM! rp ² Ar d AAA 26,815 22, 858 
ö ³AAſſſ ee ³ðiͤ ⁰⁰0 AR EE ELE 4, 726 4, 682 
Potassio cean Ai. ⁰ y ³ TAS LE 450 823 
Mixed... atest ee eset ⁰ꝙqypd dd ⁰⁰ydßd AAT E EC As 1,209 68 
Gypsum and plasternncOGOꝝkdkuk◻ddkisũ „%% eee eee e 25 
///VõĩõĩÜͤö5inr ³ Au ³¹Ü CENE ↄ y ĩðV2— ⅛ ¼m mu 8 as T8 
55 and semiprecious stones, except diamond. .......................- value XE $6, 9 
Sodium compounds, caustic soda. ___._...-_--- „„ 437 
Stone, sand and gravel: 
Dimension UNG cio a ee eee oe ot ⁰ʒ ee caters n 8 
%%% ³⅛ͤwr eee su ctp ³ Da 2 20 
Sand, excluding metal bearing as 88 
Sulfur, elemental, BILIOFDIN be ttt“. el aoe S E sn 1 
Tale and steatite. j enc SOR RD a el og gt Ns hie A ns 11 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and 1 n xx!!! SERE e E zo 
e ð³ / ð d ͤ yd adea auc mmu Mm aed 2,331 1,408 
Petroleum, refinery products: 
Gasoline, motor and aviation thousand 42-gallon barrels. . 283 283 
Kerosine and jet fuel „ do 616 786 
Distillate fuel o ililNègnlllun⅛ Ede 0...- r 581 641 
5 Eͥ11Üͤ˙.vUUm . y ĩ 8 O... r 177 235 
uefied petroleum gasse „„ do 4 6 
Tu ricants (including grease). y do r 18 20 
ENGR oe oi , ha See ats en eee eee ee ik eas 989 7 112 
J ͥͥ⁰¹ſ¾ ⁰ — ͤ :::.: ]˙ ».. ] do 1, 686 1.983 
Mineral tar and other coal-, petroleum-, or gas- derived erude chemicals 
42-gallon barrels. . NA 1655 


r Revised. NA Not available. 
1 Partial figure. 


NAURU AND OCEAN ISLAND 


Nauru’s output of marketable phosphate east of Australia. 


Outputs of marketable 


rock (based on exports) was one of the 
largest in history, and that of Ocean Island 
was almost 10 percent below the record of 
1969. Phosphate rock continued to be the 
only commercial mineral commodity pro- 
duced in the Republic of Nauru and on 
Ocean Island, both of which are located in 
the Pacific Ocean, near the Equator, and 
about 1,600 to 1,800 statute miles north- 


phosphate rock of both Islands for 1966-70 
are shown in table 6. 

In 1970, Nauru’s phosphate rock exports 
were: 1,270,000 metric tons to Australia, 
402,482 tons to New Zealand, and 362,377 
tons to Japan. 


7 Donald E. Eilertsen, „paysia scientist, Divi- 
sion of Nonmetallic Minerals. 
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Table 6.—Nauru and Ocean Island: 
Production of marketable phosphate rock 1 


(Thousand metric tons) 


Year Nauru Ocean Total 
Islan 
19% eee r 1,806 452 r 2,258 
1968898. 12,251 r 532 r 2,783 
199 zu 2,198 564 2,762 
19710. 8 2,125 509 2,634 


r Revised. 
1 Based on exports. 


Source: The British Phosphate Commissioners, 
Melbourne, Australia, and Nauru Phosphate Cor- 
poration Aiwo, Nauru, Central Pacific. 


British Phosphate Commission (BPC), 
which represents the Governments of Aus- 
tralia, New Zealand, and the United King- 
dom, transferred its control of Nauru’s 
phosphate operations to Nauru Phosphate 
Corp. headed by a Nauru Government- 
appointed Board of Directors, on July 1, 
as a result of an agreement reached in 1967 
and Nauru attaining its independence on 
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January 1, 1968. BPC, however, will con- 
tinue to seek markets for the phosphate 
rock until the reserves are exhausted, which, 
based on current annual output, may last 
20 years. Shipments of rock will also be 
made in Nauru-owned or Nauru-chartered 
vessels. BPC will continue to control phos- 
phate mining operations on Ocean Island 
until those reserves are exhausted, perhaps 
by 1979. 

Production of phosphate rock is expected 
to stay at about 600,000 tons per year. 
Prices of phosphate rock will be adjusted 
annually; the basic price of rock for crop 
year 1971, which was to end June 30, 1971, 
will be $12.30 per long ton f.o.b., in line 
with the price BPC agreed to pay for rock 
from Nauru. 

A paper describing the mining and han- 
dling of Nauru phosphate rock was pre- 
pared for presentation at the Australasian 
Institute of Mining and Metallurgy 1971 
Annual Conference in New Zealand.9 


NEW CALEDONIA *° 


In 1970, New Caledonia was the second 
largest free world producer of nickel. It 
was the only geographical and political 
entity that produced ferronickel, nickel 
matte, and crude ore for sale. The princi- 
pal nickel producer on the island for the 
past 90 years has been Société Anonyme 
le Nickel S.A. Significant nickel production 
also came from a number of small operators 
of Le Syndicat Indépendant des Mines. Rec- 
ords for both production and exports of 
nickel ore and matte were made in 1970. 
As a result of the French Government's 
action in 1968 to increase nickel production 
on New Caledonia, a new era has evolved 
based on increased subsidies and a relaxa- 
tion of Government controls. Huge indus- 
trial combines were formed to exploit large 
portions of the island's 2.5-billion-ton low- 
grade reserve of laterite ore, which assays 
only 1.75 percent nickel. Completion of 
four plants planned or under construction 
in 1970 will increase New Caledonia's pro- 
duction capacity from 43,800 tons to 200,000 
tons by 1979. 


PRODUCTION 


Nickel remained practically the only 
mineral commodity mined and processed on 
New Caledonia in 1970. The newly formed 


partnership of Kaiser-Le Nickel, the New 
Caledonian Nickel Co., was the major factor 
in establishing a record output of 6.8 mil- 
lion tons of nickel ore in 1970, an increase 
of 25 percent over that produced in 1969. 
Since 1966, nickel ore production in New 
Caledonia has expanded 135 percent. This 
increase resulted from an improved nickel 
price and a growing demand for nickel, 
particularly by Japan. Le Nickel's Doniambo 
refinery produced a total 43,800 tons of 
nickel in 1970 (15,900 tons in matte and 


27,900 tons in ferronickel) , compared with 


a total of 39,800 tons of nickel the previous 
year (15,600 tons in matte and 24,200 tons 
in ferronickel) . 


TRADE 


Minera] exports, composed principally of 
nickel ore, ferronickel, and nickel- cobalt 
matte, were valued at about $189 million 
in 1970. Exports of nickel ore, mainly to 
Japan, increased to over 4.1 million tons, 
a 33 percent increase over the 1969 ship- 


8 Industrial Minerals. Ocean Island Phosphate 
Rock Marketed as Before. No. 35, August 1970, 
pp. 30—31. 

? Work cited in footnote 4. 

10 John D. Corrick, physical scientist, Division of 
Ferrous Metals. 
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ment. In the last 4 years, ore exports have 
increased about fourfold from the 1966 level 
of 1.1 million tons. During this period, nick- 
el ore exported has risen from 38 percent 
to 59 percent of the total mined. Paramount 
among the reasons for the growth in exports 
of nickel ore during these years was the 
phenomenal industrial growth of Japan 


Table 7.—New Caledonia: 
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with the resulting increased demand for 
nickel. Although exports of crude nickel 
ore have increased, the nickel content of 
the ore has decreased from 2.8 percent 
nickel in 1968 to 2.7 percent in 1969 and 2.5 
percent in 1970. Most of the exports of 
ferronickel, (81 percent) and matte (53 
percent) went to France. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


1968 1969 1970 » 
METALS 
uon pre (55 to 56 percent iron /h)) 22... ... thousand tons 172 Lr T" 
ickel: 
Orei- eeen o s chc ³ðA2A.A ³ꝛ¹mꝛꝛ ꝛ ⁰gf A do 5, 303 5,457 6, 800 
Metallurgical products: ? 
Ferronickel (nickel-cobalt eontentꝛꝛꝛꝛ 22,425 23, 886 27, 965 
Matte (nickel- cobalt content nn 14, 894 15, 909 15, 856 
NONMETALS 
Giobertite t cee ek ee ee oe 664 1,294 1,099 
> Preliminary. 
1 Mine-run ore, about 25 percent water; nickel content 2.8 to 3.5 percent by dry analysis. 
? Ferronickel grading 24 to 28 percent nickel-cobalt, matte about 79 percent nickel-cobalt. 
3 Magnesium mineral used for refractories. 
Source: Mines Service of New Caledonia. 
Table 8.—New Caledonia: Exports of selected mineral commodities 
(Metric tons unless otherwise specified) 
Commodity 1968 1969 1970 
C /ëͤ ⁵ ⁰⁵ i cu d ME E e See eee 197,555 oe 
Nickel orë- o 6.00 / oUm cee 8 thousand tons 2,489 3,093 4,127 
Smelter products, nickel-cobalt content: 
Ferronickel: 
Electric grade (FN4 grade, 25.1 percent nickel-cobalt). ......... 10,098 8,467 11,126 
Sulfur extracted (FN8 grade 24.5 percent nickel- cobalt) 3,872 5,764 7,325 
Refined (FN2 grade, 26.3 percent nickel- cobalt 351 411 1,130 
Overrefined (FN1 grade 27.5 percent nickel-cobalt). ............ 8,566 9,550 8,405 
Matte, nickel matte (79 percent nickel- cobalt): 15,708 15,649 15,627 
Source: Mines Service of New Caledonia. 
Table 9.—New Caledonia: Imports of selected mineral commodities 
(Metric tons) 
Commodity 1968 1969 1970 
METALS 
Unwrought and semimanufactures, ! not further described... ............. 17,218 24,294 NA 
NONMETALS 
Cement, hydraulic... o ocucuo eek s. Se ee a Sele ED E oe 50,291 58,484 105,949 
MINERAL FUELS AND RELATED MATERIALS 
/ ù ↄ˖⅛Ü mmm G ð0¶ůꝙ ³ ⁰³ . d ape i esr sod e a ePECE 236,077 199,472 258,403 
Petroleum refinery products. ... 2.2222 22 2L LL LLL LLL LL 222222222 -- 801,450 278,918 459,539 


NA Not available. 


1 Previous edition reported “metals” (unwrought) and “semimanufactures not further described" as two 
separate entries; material reported previously as semimanufactures actually consisted of metal manufactures 
(finished products) and as such has been excluded from this tabulation. 
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COMMODITY REVIEW 


Metal.—Nickel.—Several major mine and 
smelter developments were underway in 
1970 as a result of the French Govern- 
ment's desire to increase the output of 
nickel from New Caledonia. The Govern- 
ment, through subsidies and a liberalized 
policy toward foreign investments, has sup- 
plied the impetus to create a large-scale 
mining boom in New Caledonia. Le Nickel 
remained the principal producer of nickel 
and, through current and planned expan- 
sions, has assurred its position as premier 
producer on the island. Le Nickel was 
joined by Kaiser Aluminum and Chemi- 
cal Corp. in 1967, forming the New Cale- 
donian Nickel Co., to finance a 15,000-ton- 


per-year expansion at the Doniambo smelter, 


A second 15,000-ton expansion was under- 
way in 1970 and should be completed by 
mid-1972. The partners will each market 50 
percent of the nickel from the two expan- 
sions. Le Nickel planned to double its Don- 
iambo smelter output to 83,300 tons by 
1974. Doniambo's production could easily 
be expanded again by increasing the num- 
ber of electric furnaces. Le Nickel's prin- 
cipal lateritic silicate ores were mined at 
Thio, Poro, Kouaoua, and Canala districts. 
The Thio district was expanded in 1970 
with the opening of the Ningua and 
Ouenghi deposits and the installation of 
two ore upgrading units and a 21-kilometer 
ore transport system. The operation at 
Kouaoua improved with the construction 
of an ocean loading port for the Boa 
Caine mine. In 1970, Le Nickel began de- 
veloping a new mining center at Napoui 
to supply the newly expanded Doniambo 
smelter. The Napoui mining center was to 
be composed of three major mines, Sur- 
prise, Si Reis, and Kopeto. Surprise began 
mining in 1970. Capacity of the district 
will eventually be 22 million tons per year. 
The mines will send ore to a centra] point 
from which it will be transported 14 kilo- 
meters by conveyor belt to Napoui for ship- 
ment to Doniambo. Le Nickel joined with 
Patino in 1969 forming Société Métallur- 
gique Caledonienne to open a mine, build 
a power plant, town, port, and smelter at 
Poum. It is estimated that annual capacity 
would be 40,000 tons per year of nickel in 
ferronickel by 1972. In return for future 
deliveries of nickel, 19 Japanese companies 
agreed to finance the major portion of the 
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$300 million required to develop the opera- 
tion. The smelter at Poum will require its 
own 180,000-kilowatt power station, six 
rotating kilns, and 33,000-kilowatt electric 
furnaces. Le Nickel's final expansion was 
planned for southwestern New Caledonia 
on the northeast shore of the Baie de 
Prony. The deposit is a limonitic nickel 
deposit. The ore has been undergoing tests 
at Sherritt-Gordon's Canadian ammonium 
leach demonstration plant since February 
1970 at a rate of 30 tons per day. The New 
Caledonian plant is planned for construc- 
tion between 1975 and 1978. 

International Nickel Co. of Canada Ltd. 
(Inco) and French associates formed Com- 
pagnie Francaise Industrielle et Miniére du 
Pacifique (Cofimpac) in March 1969 to 
produce 50,000 tons per year of pure nickel 
from the Plaine des Lacs laterite deposit in 
the southwestern part of the island. Ore 
reserves were reported to be 500 million 
tons assaying 1.57 percent nickel. Inco held 
61 percent of the financing, which called 
for an investment of $481 million. The 
operation will employ 1,420 people and 
will use Inco's carbonyl laterite process 
(ICLP) to produce pure nickel. The ICLP 
has several advantages over Inco’s am- 
monia leach process in that 100-percent 
nickel pellets and 100-percent iron byprod- 
uct are formed. Moreover, the process em- 
ploys low pressure, low temperature, and 
results in complete nickel selectivity and 
permits the recycling of carbon monoxide, 
the principal reagent. Late in 1970 Cofimpac 
ran into financial difficulties when some 
of the French participants withdrew finan- 
cial aid. The withdrawal of these French 
companies removed 30 percent of the financ- 
ing pledged for Cofimpac. The French 
company, Péchiney, offered to finance a 
portion of Cofimpac, but on its own terms. 


American Metal Climax, Inc. (Amax) 
and Société Miniére et Métallurgique de 
Peñarroya, S.A. (Penamax G.I.E.) were 
planning a joint venture to mine and re- 
fine laterite ores in the southern part of 
the island by 1975. The deposits were re- 
ported to be similar to those of nearby 
Cofimpac. Penamax drilling and initial 
mining delineated large ore reserves. The 
first shipment from the area, 10,000 short 
tons of test ore, arrived at Pascagoula, Miss., 
in 1970 from where it was transhipped to 
a pilot plant constructed by American 
Metal Climax (Amax) at Golden, Colo. 
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Pilot-plant testing was planned to continue 
through 1971. Penamax reportedly was 
planning the use of a new nickel extrac- 
tion process possibly based on a segrega- 
tion technique. 

Pacific Metals Co. of Japan was planning 
to participate in a nickel mining venture 
with Eduard Pente Cost, a New Caledonian 
mining firm. Pacific Metals was to lend 
$750,000 worth of mining machinery to 
Eduard Pente Cost and send five mining 
engineers to explore and assist in develop- 
ment. In return, the firm would ship a yet 
undetermined amount of ore to Japan. Sur- 
veys by Pacific Metals indicated a deposit 
of 1 million tons of nickel ore assaying 2.4 
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to 2.7 percent nickel. Palgrave Corp. Ltd. 
was considering proposals for a feasibility 
study on the construction of a nickel con- 
centration plant. The company announced 
in May that it had entered into an open 
pit lateritic nickel mining operation with 
Compagnie Miniére du Pacifique (Sarl). 
Estimated reserves were reported to be 
350,000 tons of nickel ore containing 2.4 to 
2.6 percent nickel. 

If all the proposed projects are developed 
in New Caledonia, the island will have the 
biggest mining boom of the 1970's, with 
$1.5 billion being spent on new mines, 
smelters, towns, ports, and ancillary facil- 
ities. 


NEW HEBRIDES ': 


Mining activity in the New Hebrides is 
once again active. The Forari manganese 
and agglomerate mine on Efate Island, has 
contributed greatly to the economy of the 
Condominium of New Hebrides (governed 
jointly by France and the United King- 


Table 10.—New Hebrides: 


dom). The new owner, Le Manganese de 
Vate (LMV) was confident that the survey 
of resources and the readily available Japa- 
nese market added up to a profitable oper- 
ation. 


Production and exports of manganese ore 


(Metric tons) 
1968 1969 1970 

Production 

„ . d sto desis i ccu uf Ue 42,478 is 16,524 

Hern ð y 49,856 2 E 

Concentrate... e eee. vate atis hs 8 15, 601 
Exports: 

OrpB-. coo ipu t oce qe uL we 2 - 

irrt oe ee 59,176 iud 1,980 

Concentrate... 8 tee ee oe bee cuu c emi Li ete = e 26,614 


PAPUA AND NEW GUINEA +? 


The 1970 mineral production of the 
Australian administered territories of Papua 
and New Guinea (PNG), consisted only of 
small quantities of gold and silver with a 
total value of less than 1 percent of the 
territory’s income. The territory has great 
mining potential, along with the small off- 
shore islands of Bougainville, New Britain, 
New Ireland, and Manus. The development 
of its resources of ore and metal will greatly 
increase the territory's present small mining 
industry. 


The current mineral activities in the 
territory may be divided into three fairly 
distinct types—general prospecting, petro- 
leum exploration, and development of the 
Panguna Flats copper deposit on Bougain- 


ville Island, the major discovery to date. 
The Bougainville copper project, scheduled 
to begin production in 1972, is expected to 
process 30 million tons of ore per year, 
making Bougainville the world's largest 
mining operation in terms of the startup 
tonnage. The annual output of concentrates 
will yield 150,000 tons of copper, 500,000 
ounces of gold, and 1,000,000 ounces of 
silver. 


Smaller copper production will also come 
from other sources. The vast deposit at Ok 
Tedi is expected to be the next commercial 


1 Robert A. Clifton, chemist, Division of Non- 
metallic Minerals. 

12Charlie Wyche, physical scientist, Division of 
Nonferrous Metals. 
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project. Evaluation of the deposit is con- 
tinuing, and the ore appears to be high- 
grade. 


Tremendous interest in offshore oil ex- 
ploration continues, but this has not re- 
sulted in any commercial discovery. Promis- 
ing finds, however, of gas and condensate 


Table 11.—Papua and New Guinea: 
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have been made in the Gulf District of 
Papua. 


PRODUCTION 


Mineral production for Papua and New 
Guinea during the last 3 years appears in 
table 1l. 


Production of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity and country 


1 Less than 14 unit. 


COMMODITY REVIEW 

Metals.—Bauxite.—There has also been 
increased activity in prospecting for other 
minerals such as phosphate and bauxite. 
The companies involved include CRA Ex- 
ploration, Alusuisse, Comalco Industry Pty. 
Ltd., Canadian Superior Oil, and Carpent- 
aria Exploration. Small bauxite deposits 
have been located on some of the New 
Guinea islands, and testing is underway to 
assess mining potential. 

Gopper.—Bougainville Copper Pty. Ltd. 
(BCP) made good progress in the con- 
struction of facilities for the development 
of the copper deposit on Bougainville Is- 
land. The scheduled time for commence- 
ment of production from this project re- 
mains unchanged at mid-1972. Presently 
BCP is owned 80 percent by Bougainville 
Mining Ltd., in which the interests are 
held 66-25 percent by Conzinc Rio Tinto of 
Australia Ltd. (CRA) and 33-14 percent 
by New Broken Hill Consolidated Ltd. The 
remaining 20-percent ownership of Bougain- 
ville Copper is held by the administration 
of the Territory of Papua and New Guinea 
on behalf of the local people. Other pro- 
visions include a royalty of 114 percent of 
f.o.b. sales and a maximum tax rate of 50 
percent. 

The ore mineral is predominantly chal- 
copyrite with some  bornite principally 
along thin veins. Some intrusive rock has 
a minor amount of chalcopyrite dissemin- 
ated with the rock fabric. The chalcopyrite 


1968 1969 1970 
323 AAEE T 22 1 1 
dlc troy ounces. . 47 20 9 
ff! do 26,097 25,837 28,798 
3 do- We si (1) 
DTE do.... 8 5 2 
NC do 18,181 17,201 17,178 


contains gold and silver. Pyrite and magnet- 
ite are present along veins and in dissemin- 
ated form, and a small quantity of molyb- 
denite is present along the veins. The cop- 
per deposit extends into ridges bordering 
the valley floor. The primary ore is covered 
by layers of secondary and oxidized ore, 
placers, boulders, volcanic ash, alluvium, 
and soil. The ore reserve in the higher 
grade portion of the deposit has been esti- 
mated at 772 million metric tons contain- 
ing 0.47 percent copper and 0.02 troy 
ounce of gold per ton. An additional 400 
million tons of lower grade ore is adjacent 
to the main body. 

BCP cleared the area and began hydrau- 
licking to remove loose overburden in prep- 
aration for open pit mining. Deliveries of 
major mining equipment were made pro- 
gressively during the second half of the 
year; mining operations began in Novem- 
ber. Until commencement of commercial 
production, the mining equipment is being 
used to remove overburden from the ore 
body and also in stockpiling some ore. 

The construction of company housing at 
Panguna, adjacent to the mine area, was 
continued. The first houses in the new 
town of Arawa were completed in Septem- 
ber. In addition, a deep seaport was devel- 
oped at Arawa Bay, and a new 16-mile 
highway was constructed to connect the 
port with the mine. Earthworks for the 
81,000-ton-per-day concentrator, the power 
station and other service facilities were 
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completed, and work has commenced on 
foundations and installations of compon- 
ents. 

Nittetsu Mining Co. has announced a 
plan for a joint Japan-Australian venture 
(Laloki Copper Mining Pty. Ltd.) to ex- 
ploit copper deposits in Papua. The agree- 
ment between Lionel Gross of Melbourne 
and Nittetsu and Kane-Matsu-Gosho Ltd., 
calls for ore development and production 
at the Laloki mine. Ore reserves at the 
mine are estimated at 360,000 tons. It is 
located about 19 miles east of Port Moresby. 
The firm will build an ore dressing plant 
with a capacity of 150 tons per day. Opera- 
tions are expected to start early in 1972, 
with output of 1,000 to 1,500 tons of con- 
centrates per month. All concentrates are 
to be shipped to Japan. 

The Kennecott Copper Corp. is reported 
to be. very encouraged by progress at Ok 
Tedi. Kennecott teams are outlining a po- 
tentially vast ore body estimated to contain 
several million tons. It is estimated that the 
group has taken out more than 50,000 feet 
of core samples from drill sites cut into the 
precipitous face of Mt. Fubilan, and dril- 
ling work is continuing. Although no offi- 
cial estimates have been made, Kennecott 
is said to have encountered copper grades 
ranging from 0.5 percent to as high as 2.5 
percent, but which average around 1 per- 
cent. The Ok Tedi ore body is about 6,800 
feet up the Papua's northwest highlands, 
at the headwaters of the Ok Tedi River, 
which eventually feeds the Fly River, flow- 
ing 600 miles to the coast. Other large 
mining companies are also prospecting in 
the area. 

Iron Sands.—Australian Oil Gas Corp. is 
reported to have more than 400 million 
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tons of iron sands along the 200 miles of 
beaches covered by its Papuan prospecting 
authorities. Further exploration and devel- 
opment work is underway. E. R. Hudson, 
the pioneer of the Savage River iron ore 
exporting project in Tasmania, is also con- 
tinuing with iron development in Papua. 

Nickel.—High interest in nickel explora- 
tion continues. Several major explorers 
have taken up large prospecting authorities 
to search for nickel in a zone parallel to the 
northeast side of the Owen Stanley Ranges. 
Papuan Nickel Exploration, a relative new- 
comer to the area, is looking for lateritic 
nickel on two prospecting authorities. Geol- 
ogists' reports indicate in excess of 100 
million tons of low-grade (0.6-1.4 percent) 
lateritic nickel in the two areas. 

Mineral Fuels.—Petroleum and Natural 
Gas.—The Bureau of Mineral Resources an- 
nounced that an airborne technique was 
devised to conduct reconnaissance seismic 
surveys. This method will be employed pri- 
marily in the swamp and jungle country of 
the Sepik-Ramu area of New Guinea. 

Oil Search Ltd. is one of the pioneer 
companies and holds about 71 percent of 
the equity in the huge gas reserves at Kuru, 
Bwata, and lehi; it is negotiating sales 
with American and Japanese interests. 

Broken Hill Pty. Co. Ltd. has acquired an 
interest in two offshore areas in Papua and 
New Guinea. These are areas No. 6, Louis- 
rade Archipelago, and No. 7, on the west 
coast of Bougainville. Hamatite Petroleum 
Pty. Ltd. will hold a 100-percent interest 
in the former area; in the latter, a con- 
sortium of Shell Development Australia 
Ltd., Australian Gulf Oil Co. and Hematite 
Petroleum Pty. Ltd. will be titleholder, and 
each party will have a one-third interest. 
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